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SECTION 1 

Introduction 
This Feasibility Study (FS) Report was prepared in compliance with the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) 120: CERCLA 120(h) and the National Contingency Plan 
(NCP 300.430). The provisions of U.S. Department of Defense (DoD) 6055.09-M (DoD Ammunition and Explosives 
Safety Standards) were also considered during preparation of this submittal to demonstrate public protection for 
explosive hazards. 

The FS process assembles technologies and process options into alternatives. It then screens and evaluates these 
alternatives to determine practical, cost-effective actions to reduce the potential hazard associated with 
munitions and explosives of concern (MEC) contamination to an acceptable level. This FS Report presents this 
process for reasonably expected future land uses for Operable Unit (OU) B-2, former Naval Air Facility (NAF), 
Adak Island, Alaska (Figure 1-1; figures are located at the end of this section). In addition to the required 
elements of an FS, the FS also presents the Navy-recommended approaches to address MEC contamination at 
the OU B-2 sites. This FS follows the Remedial Investigation (RI) and the resulting RI Report, the Draft Final 
Remedial Investigation Report for OU B-2 Sites (USA Environmental [USAE], 2009). The RI makes up the first 
volume of the Draft Final RI/FS Report. Pursuant to information presented in the OU B-2 RI Report, munitions 
constituents (MC) associated with known MEC releases (i.e., breached munitions) have been fully investigated, 
require no further action, and thus are not included in this FS. However, additional action may be required to 
address possible localized MC contamination where breached munitions are found during MEC removal 
activities.  

There are 24 areas of concern (AOCs) at OU B-2, divided into four categories based on site history and the results 
of MEC investigations conducted in 1999, 2000, 2008, and supplemental data received in 2011: 

• Category 1 – FS Areas – This category includes areas that require remedial action because MEC found in the 
AOC poses unacceptable explosive safety risks to future land users. The FS Areas include the following AOCs: 

− Andrew Lake Disposal Area (ALDA-01) 
− Andrew Lake Seawall (ALSW-01) 
− Combat Range 1 Mortar Impact Area (C1-01) 
− Andrew Lake Hand Grenade Range (HG-01) 
− Andrew Lake Rocket Disposal Area (MI-01) 
− Andrew Lake 40-millimeter (mm) Impact Area (MI-02) 
− Andrew Lake Mortar Impact Area (MI-03) 
− Andrew Lake Disposal Range (open burn/open detonation [OB/OD-01] area) 
− Andrew Lake Hand Grenade/40-mm Impact Area (RR-01) 
− Source Area 93 Multiple Impact Area (SA93-01)  
− Source Area 93 Firing Point (SA93-03)  

The FS Areas were assembled into remedial action areas (RAAs) on the basis of similarities in conceptual site 
models (CSMs), proximity, and distribution of MEC, as described in Section 1.5. 

• Category 2 – Removal Action Complete Areas – This category includes AOCs that were found to contain MEC 
and that were fully investigated and cleared (100 percent digital geophysical mapping [DGM] and intrusive 
investigation of all detected anomalies within accessible areas of the AOC) as part of the RI or a removal 
action. The Removal Action Complete Areas include: 

− Andrew Lake 40-mm Rifle Grenade Range (RG-01)  

Residual risks at this AOC are considered acceptable (low) and, therefore, manageable through institutional 
controls (ICs) that address potential MEC hazards throughout Adak. Additional active remedies to address 
MEC in the AOC are not required. The ICs are currently tied to the OU B-1 record of decision (ROD), which 
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includes an island-wide educational awareness program and an island-wide MEC discovery reporting process. 
However, if a more comprehensive set of ICs is needed to manage uncertainty about residual MEC at the 
Category 1 sites after MEC is removed, these more comprehensive ICs will also apply to the Category 2 areas 
within OU B-2.  

• Category 3 – Institutional Control Only Areas –This category includes AOCs that were fully investigated in 
accordance with the RI/FS Work Plan and found to have acceptable (low) potential explosive hazards that are 
manageable through ICs alone. Active remedies to address MEC are not required. The Institutional Control 
Only Areas include: 

− Blind Cove/Camper’s Cove Impact Area Firing Point 1 (BC-03) 
− J.M. Candidate Chemical Weapons Disposal Area (JM-01) 
− Lake Jean Disposal Area (LJ-02A) 
− Andrew Lake World War II (WWII) Magazine (MAG-01) 
− Mount Moffett Impact Area Lone 81-mm Mortar (MM-10D) 
− Andrew Lake Mortar Impact Area (RR-02) 
− Andrew Lake Flare Disposal Area (RR-03) 
− Andrew Lake Range Remainder (RR-04) 
− Andrew Lake Subcaliber Training Range (SA-01) 
− Source Area 93 Eastern Impact Area (SA93-02) 
− Source Area 93 Eastern Disposal Area (SA93-04) 

The ICs are currently tied to the OU B-1 ROD, which includes an island-wide educational awareness program 
and an island-wide MEC discovery reporting process. However, if a more comprehensive set of ICs is needed 
to manage uncertainty about residual MEC at the Category 1 sites after MEC is removed, these more 
comprehensive ICs will also apply to the Category 3 areas within OU B-2.  

• Category 4 – Additional Investigation Areas –This category includes an AOC that was investigated in 
accordance with the RI/FS Work Plan and found to have acceptable (low) potential explosive hazards based 
on presumed use as a bombing range. However, historical archive information found in 2011 identified 
additional site activities that could have resulted in MEC contamination from munitions disposal operations. 
The affected AOC is Andrew Lake Beach Crater Area (ALDA-02). A reconnaissance of ALDA-02 to determine 
whether evidence exists of munitions disposal activities is planned for 2012. 

1.1 Purpose 
Consistent with the NCP (Title 40, Section 300.430, of the Code of Federal Regulations [40 CFR 300.430]), the 
primary objective of this FS is to ensure that appropriate remedial alternatives are developed and evaluated such 
that relevant information concerning the remedial action options can be presented to decision makers and 
appropriate remedies selected. The FS follows the stepped processes for development and screening of alternatives 
and detailed analysis of alternatives identified in Chapters 4 and 6 of Guidance for Conducting Remedial 
Investigations and Feasibility Studies under CERCLA (U.S. Environmental Protection Agency [EPA], 1988). 

Accordingly, the purposes of this FS are as follows: 

• Assemble technologies and process options into a listing of preliminary remedial action alternatives 

• Develop remedial alternatives to address potential hazard/risk associated with MEC at these sites, and to 
develop RAOs to achieve this end  

• Screen the assembled alternatives against the effectiveness, implementability, and cost-effectiveness criteria 

• Undertake a detailed analysis of individual screened alternatives with respect to the nine CERCLA criteria 
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• Conduct a comparative analysis of alternatives against the threshold, balancing and modifying CERCLA 
criteria 

• Prepare an economic analysis for each alternative that meets these objectives and functional requirements 

1.2 Regulatory Drivers 
The OU B-2 RI/FS project is being conducted under the Base Realignment and Closure (BRAC) Environmental 
Restoration Program for NAF Adak. The U.S. Navy intends to relinquish the parcel containing OU B-2 upon 
completion of the RI/FS process, proposed plan, ROD, and required remedial actions. The reasonably anticipated 
future land uses are expected to be wildlife management, subsistence (fishing and hunting), research, and 
recreation. 

The principal regulatory driver for the RI/FS is CERCLA 120. This is because NAF Adak was placed on the CERCLA 
National Priorities List (NPL) in May 1994, prior to identification of the base for closure under the BRAC 
Environmental Restoration Program. The Adak Federal Facilities Agreement (FFA) of 1993 specified the scope of 
work for this CERCLA site. Under DoD guidance on CERCLA 120(h) compliance, existing cleanup authorities and 
programs must be used to evaluate the need for remedial action. Therefore, the federal land transfer process 
under CERCLA 120(h) does not create an additional or overriding procedure for evaluating the need for remedial 
action. 

Under CERCLA 120 and Executive Order 12580, the Navy is the lead agency responsible for the cleanup effort. 
EPA Region 10, and the Alaska Department of Environmental Conservation (ADEC) provide oversight. This 
oversight includes participation on the OU B Project Team, which consists of representatives from the Navy, 
ADEC, EPA, U.S. Fish and Wildlife Service (USFWS), and consultants for the various members. The project team 
was formed to facilitate the development of a site-specific CERCLA process for assessing and remediating MEC on 
Adak. It provides a forum for data input, discussion, and issue resolution. 

One of the AOCs located in OU B-2, OB/OD-01, is also regulated under the Resource Conservation and Recovery 
Act of 1976 (RCRA) because it was identified as a hazardous waste treatment unit in a RCRA Part B Permit 
application submitted to EPA in May 1991. Although a RCRA Part B Permit was never issued, OB/OD-01 is 
considered an interim status site because RCRA activities, including treatment of RCRA-regulated wastes, 
occurred and therefore, OB/OD-01 is subject to the substantive closure and post-closure care requirements of 
RCRA. 

1.3 Organization of this Report 
This report comprises the following sections, which address the required elements for assembly of technologies 
and process options into alternatives, and identification, screening, and detailed analysis of these alternatives: 

• Section 1 – Introduction 
• Section 2 – Identification and Screening of Technologies 
• Section 3 – Development and Screening of Alternatives 
• Section 4 – Detailed Analysis of Alternatives 
• Section 5 – Comparative Analysis of Alternatives 
• Section 6 – Preferred Remedy Selection 
• Section 7 – References 

Figures and maps referenced in the text are provided at the end of their respective sections. Appendixes that 
support decisions made during assembly of this FS Report are presented at the end of the report. The appendixes 
are as follows: 

• Appendix A – Adak-specific Explosive Safety Hazard Assessment and EPA Munitions and Explosives of 
Concern Hazard Assessment Scoring Results 

• Appendix B – Remedial Action Area Boundary Identification and Anomaly Investigation Data 
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• Appendix C – Technologies and Process Options 

• Appendix D – Basis of Quantity Estimates 

• Appendix E – Basis of Cost Estimates 

1.4 Remedial Investigation/Feasibility Study Investigation and 
Evaluation Procedures 

This section presents a brief summary of the RI/FS investigation and evaluation procedures. 

1.4.1 MEC Investigation Procedures 
The MEC investigation conducted in OU B-2 followed the Level 2 Ordnance and Explosives Sampling 
Methodology, created to guide the development of an effective RI field sampling program for each of the AOCs in 
OU B (OU B Project Team – Hazard Assessment Working Group, 2000). The Level 2 Methodology is a process that 
allows collection and analysis of data in a series of logical steps designed to accurately bound and characterize 
AOCs and provide sufficient data for hazard assessment (HA) and FS analyses. Many aspects of the Level 2 
Methodology, including sampling patterns and densities, were tailored specifically to the conceptual model 
developed for each AOC. The various release mechanisms associated with the AOCs are particularly important 
because the potential distribution of ordnance within an AOC often depends on how that ordnance came to be 
(or was placed) in the AOC. In addition, certain release mechanisms are associated with higher hazard MEC (that 
is, fired items are generally unexploded ordnance [UXO], which is typically more sensitive than discarded military 
munitions [DMM] to stimulus that could cause it to function). 

The Level 2 Methodology included three basic investigation elements – site assessment (referred to as 
reconnaissance in this report), site inspection (SI), and site characterization. These elements generate different 
types of data for different needs, including refining the Level 1 Screen, delineating inaccessible areas, acquiring 
data to design field investigations, and characterizing sites to support FS analyses or determine the need for a 
response action. 

Data obtained from reconnaissance and site inspection were used to specify type of ordnance and AOC type, 
which in turn was used in conjunction with the established probability of detection (Pd) of the survey equipment 
to determine a transect spacing appropriate for geophysical mapping during AOC characterization. The site 
characterization process includes data collection, processing of geophysical data, reacquisition of selected 
anomalies, and intrusive investigation of anomalies. Identification and classification of target anomalies provide 
data for subsequent HA and FS evaluations. The site characterization field activities are summarized in the 
following paragraphs. 

1.4.1.1 Transects 
Parallel transects were selected as the most efficient survey/mapping pattern for use in characterizing 
target/impact areas where clusters (concentrations) of MEC were anticipated to be present. An appropriate 
transect spacing was developed for each AOC based on ordnance characteristics and distribution, as well as on 
the area size and geometry. The goal was to provide the highest probability of finding evidence of MEC in an 
AOC. The transect spacing for target/impact areas was determined in accordance with the Adak Level 2 
Methodology, as described in the RI Work Plan.  

Ordnance detonation areas can be plotted as lethal circles. The distance across a group of circles represents a 
hypothetical impact area. An ellipse can be drawn around the group of lethal circles in the hypothetical impact 
area, and the distance across the minor axis of the ellipse was used to generate the transect spacing for the 
particular ordnance type in that area. Seventy-five percent of this distance was judged adequate to provide a 
sufficient transect spacing to allow MEC detection in an impact area. For a 60-mm mortar, for instance (one of 
the more common ordnance items found on Adak), the distance across the minor axis of the ellipse is 46 meters 
(m) (151 feet). Transect spacing designed to detect a 60-mm mortar impact area would be 75 percent of 46 m 
(151 feet), or 34.5 m (113 feet). The same approach was used to calculate a transect spacing of 58 m (190 feet) 
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for 81-mm mortar systems. Transect spacing for AOCs containing large-caliber ordnance types (other than 
mortars) was based on the weight of the munition, the trinitrotoluene (TNT) equivalent weight, and Explosive 
Quantity Safety Distance. Specific details of the development of transect spacings are contained in the Level 2 
Ordnance and Explosives Sampling Methodology (OU B Project Team – Hazard Assessment Working Group, 
2000). 

1.4.1.2 Grids 
For some types of AOCs, such as disposal sites, it was not possible to identify a predicted distribution pattern for 
ordnance. Grid-based sampling was selected as the most efficient approach for these areas. Complete mapping 
(100 percent coverage) of accessible areas where items of interest were found during site reconnaissance or site 
inspection was deemed the best way to determine whether MEC was present and to bound and characterize 
those items. The standard grid size selected in the Level 2 Methodology was a 30-m by 30-m grid. In practice, 
during the 2000 RI/FS, multiple grids were often used to provide full coverage of an AOC or of areas of interest 
within the AOC. In some cases, an irregular mapping area covering the AOC or areas of interest were used to 
facilitate refinement of AOC boundaries. 

1.4.1.3 Star Pattern/Expansion Grids 
During the initial RI, the appropriately spaced transect pattern for a given AOC was to be performed first. If UXO, 
DMM, or material potentially presenting an explosive hazard (MPPEH) (collectively referred to as trigger items) 
were identified during the initial transect mapping, the area of the find(s) was to be subject to a second 
investigation using transects set in a star pattern (also called an X-T). A star pattern incorporated a set of four 
15-m (49-foot) positional transects forming a star pattern over the find. If trigger items were identified during 
investigation of the star pattern transect, another star pattern was to be executed that was centered on the new 
find(s). This procedure was to continue until no trigger items were found for 15 m (49 feet). However, the star 
pattern proved to be difficult to execute in the field. By consensus of the project team, the star pattern was 
replaced with a 30-m by 30-m grid that was executed using transects spaced at 5 m (16 feet). This expansion grid 
pattern or process of investigation provided the necessary information and was much easier to execute. 
Expansion grids centered around previously identified MEC locations were part of the supplemental RI at several 
AOCs, during the 2008 RI. Step-out transects rather than expansion grids were then used to determine the extent 
of MEC if MEC was found on the boundary of a grid during the 2008 RI. The step-out transects consisted of 
parallel transects extending from the grid boundary (or boundaries) where MEC was found. The transects were 
extended until no MEC items were encountered for 15 m, or until the transects were 45 m long. The use of step-
out transects at MI-02 was discussed in an August 21, 2008, meeting and finalized in Field Change Request 
(FCR) 17. A copy of the FCR is included in Appendix G11 of the 2008 RI Report. 

1.4.2 Previous MEC Investigation Procedures 
The maximum depth of investigation during the 1999 and 2000 investigations was 4 feet below the top of 
mineral soil. The procedures used to investigate targeted anomalies consisted of digging a hole adjacent to the 
target locations to expose the potential source of the anomaly. Once the anomaly was identified and removed, 
the location was screened again using a magnetometer. If additional anomalies were identified, the hole was 
extended until the source of the anomaly was located. This process was repeated until the hole was cleared to a 
maximum depth of 4 feet below the top of mineral soil. 

1.4.3 2008 Supplemental Remedial Investigation MEC Investigation Procedures 
The objective of the 2008 supplemental RI was to obtain additional information to fill identified MEC data gaps at 
specific AOCs. The maximum depth of investigation for the 2008 RI was 2 feet below the top of the mineral soil. 
The procedures used to investigate targeted anomalies consisted of digging a hole adjacent to the target 
locations to expose the potential source of the anomaly. Once the anomaly was identified and removed, the 
location was screened again using a magnetometer. If additional anomalies were identified, the hole was 
extended until the source of the anomaly was located. This process was repeated until the hole was cleared to a 
maximum depth of 2 feet below the top of mineral soil. If anomalies were present below this depth, the 
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anomalies were not investigated, and the field teams recorded this information on field forms. Two anomalies 
deeper than 2 feet were identified at RR-01 (RR01T18004 and RR01T21001). No other anomalies deeper than 
2 feet were identified at RR-01 or at any of the other AOCs, except SA93-01, during the 2008 RI (USAE, 2009). The 
holes at the targeted anomalies remained open until checked and cleared by the project team quality control 
(QC) officer and the third-party quality assurance (QA) team. 

The potential for erosion and offsite MEC transport was evaluated by (1) reviewing reconnaissance reports for 
erosion features, unstable slopes, and other areas deemed likely to erode and (2) determining whether MEC was 
present in these areas based on intrusive investigation results. The reconnaissance reports are provided in 
Appendix B of the 2008 RI Report. 

1.4.4 MEC Terminology 
This FS Report uses the redefined and updated terms identified in Naval Ordnance Safety and Security Activity 
(NOSSA) Instruction 8020.15C, issued in February 2011, to describe items found at OU B-2. These terms include 
the following: 

• Munitions and explosives of concern (MEC) – Distinguishes specific categories of military munitions that may 
pose unique explosives safety hazards/risks and means UXO, DMM, or MC (such as TNT, Royal Demolition 
Explosive [RDX]) present in concentrations high enough to pose an explosive hazard. 

• Munitions constituent (MC) – Any material originating from UXO, DMM, or other military munitions, 
including explosive and non-explosive materials, and emission, degradation, or breakdown elements of such 
ordnance or munitions. 

• Discarded military munitions (DMM) – Military munitions that have been abandoned without proper 
disposal or removed from storage in a military magazine or other storage area for the purpose of disposal. 
The term does not include UXO, military munitions that are being held for future use or planned disposal, or 
military munitions that have been properly destroyed, consistent with applicable environmental laws and 
regulations. 

• Unexploded ordnance (UXO) – Military munitions that (a) have been primed, fused, armed, or otherwise 
prepared for action; (b) have been fired, dropped, launched, projected, or placed in such a manner as to 
constitute a hazard to operations, installations, personnel, or materiel; and (c) remain unexploded either by 
malfunction, design, or any other cause. 

• Material potentially presenting an explosive hazard (MPPEH) is material owned or controlled by the DoD 
that, prior to determination of its explosives safety status, potentially contains explosives or munitions, for 
example, munitions containers and packaging material; munitions debris (MD) remaining after munitions 
use, demilitarization, or disposal; and range-related debris (RRD). MPPEH may also be material that 
potentially contains a high enough concentration of explosives that the material presents an explosive 
hazard, for example, equipment, drainage systems, holding tanks, piping, or ventilation ducts that were 
associated with munitions production, demilitarization, or disposal operations. Excluded from MPPEH are 
military munitions within the DoD’s established munitions management system and other hazardous items 
that may present explosion hazards (such as gasoline cans and compressed gas cylinders) that are not 
munitions and are not intended for use as munitions. 

Some of these terms were not in use during the conduct of the 2008 or previous investigations at OU B-2. 
Information about historical finds in OU B-2 contained in the Naval Installation Restoration Information Solution 
(NIRIS) database was reviewed as part of FS preparation activities in 2011 to determine and assign the 
appropriate current term for each find (e.g., UXO, DMM, and MPPEH). In some instances, the term assigned to an 
item differs from what was reported in a previous document, including the 2009 RI Report. The changes in 
terminology did not affect evaluations of explosive hazards or the identification of areas requiring remedial 
action.  
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1.4.5 Explosives Safety Hazard Assessment and MEC Hazard Assessment 
Overall site conditions, and the nature and extent of MEC at each OU B-2 AOC, were inputs to the Adak-specific 
OU B Explosives Safety Hazard Assessment (ESHA) Methodology (Adak ESHA) and to the EPA MEC HA tools. The 
data used to complete the nature and extent evaluations for MEC and hazard assessments included (1) data from 
reconnaissance observations to assess site accessibility and potential for MEC transport by erosion or slope 
failure, (2) data from instrument-aided visual surveys for the presence of MEC, and (3) geophysical/intrusive 
investigation data collected during investigations conducted in 1999, 2000, and 2008. 

The Adak ESHA Methodology tool analyzes the results of the MEC portion of the RI and determines the potential 
magnitude of the risk/hazard present. This methodology was developed as part of the overall framework for 
assessing and managing potential MEC threats on Adak Island, reflecting the following about MEC risk on Adak: 

• Areas where MEC is known or indicated to be present have more potential for explosive hazards than areas 
where MEC has been purposefully searched for and has not been found or where all known MEC has been 
removed. 

• Different types of MEC present different potentials to detonate if disturbed and, if detonated, can produce a 
range of adverse consequences. 

• The potential for explosive hazards is created when MEC is located where it is likely to be disturbed by 
current or future land use activities. 

• There is greater potential for explosive risk where public exposure is greatest (for example, increased contact 
or easier accessibility). 

For each AOC, the potential for MEC exposure was evaluated against the land use activities listed in Appendix C 
of the Adak OU B ESHA Methodology. The ESHA assigned relative scores to qualitative estimates of the MEC but 
did not define quantitative measures of known MEC risk. From the ESHA, RI outcomes scored AOCs as A, B, C, 
or D. AOC-specific scoring details and results for each AOC are provided in Table 1-1. More information about 
conditions in AOCs with scores of C or D is presented in Section 1.5. The ESHA scoring worksheets are provided in 
Appendix A. 

In addition, AOCs with ESHA scores of C or D (Category 3 AOCs) were also evaluated using the Interim Munitions 
and Explosives of Concern Hazard Assessment (MEC HA) Methodology (EPA, 2008). The methodology is used to 
evaluate baseline explosive hazards to people based on current or reasonably anticipated land use activities. The 
methodology can also be used to evaluate relative reduction of explosive hazards to people through CERCLA 
removal or remedial actions. The Navy has recently decided to complete MEC HA evaluations for sites with Adak 
ESHA Methodology scores of C or D in order to better understand the hazards posed at the site under anticipated 
future land use and potential remedial action scenarios. 

TABLE 1-1 
Post-remedial Investigation Explosives Safety Hazard Assessment Scoring Results (Assuming No Action and Unrestricted Access) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOC Name 
ESHA 
Score MEC HA Rank Scoring Details 

ALDA-01 C 2  100 percent survey, limited intrusive investigation, variety of DMM intermingled with 
subsurface debris. MEC HA score is high due to type of MEC (60-mm mortars). 

ALDA-02 A Not scored Score is based on presumption of bombing range use. No MEC found. Bedrock is shallow, which 
would promote high-order detonation of any bombs dropped. Additional investigation of 
possible MEC disposal area planned for 2012. 

ALSW-01 D 3  Variety of highly deteriorated MEC, including bombs, mortars, grenades and projectiles, 
bursters, and flares (critical hazard ratings); MEC at surface. MEC HA score related to type of 
MEC and uncertainty regarding amount of MEC/nature of site. 

BC-03 A Not scored 100 percent instrument-aided reconnaissance in accessible areas. All contacts intrusively 
investigated; only cultural metal debris found.  
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TABLE 1-1 
Post-remedial Investigation Explosives Safety Hazard Assessment Scoring Results (Assuming No Action and Unrestricted Access) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOC Name 
ESHA 
Score MEC HA Rank Scoring Details 

C1-01 D 1  40-mm projectiles (critical hazard rating), MEC present; MEC at surface. MEC HA score related to 
type of MEC and type of operational area. 

HG-01 D 1  Hand grenades (catastrophic hazard rating), MEC found, MEC at surface. MEC HA score related 
to type of MEC and type of operational area. Scores do not reflect 80 percent geophysical survey 
and removal in 1999 and 2008.  

JM-01 A Not scored AOC has not been located; characterization not feasible.  

LJ-02A A Not scored 100 percent survey and investigation; no MEC found.  

MAG-01 A Not scored No evidence of possible storage magazine found, and only cultural metal debris found at surface 
and subsurface.  

MI-01 D 1  40-mm projectiles (critical hazard rating), MEC found; MEC at surface. MEC HA score related to 
type of MEC.  

MI-02 D 1  40-mm projectiles (critical hazard rating), MEC found; MEC at surface. MEC HA score related to 
type of MEC and type of operational area.  

MI-03 D 1  40-mm projectiles (critical hazard rating), MEC found; MEC at surface. MEC HA score related to 
type of MEC and type of operational area. 

MM-10D A Not scored 100 percent survey and investigation; no MEC found.  

OB/OD-01 D 2  Fuzing (critical hazard rating), MEC present; MEC at surface. MEC HA score related to type of 
MEC and type of operational area. 

RG-01 A Not scored AOC scored to complete RI requirements for site; 100 percent investigation and removal to a 
depth of 2 feet bgs during NTCRA.  

RR-01 D 1  40-mm grenades (catastrophic hazard rating), MEC present; MEC at surface. MEC HA score 
related to type of MEC and type of operational area. 

RR-02 A Not scored No MEC encountered (no explosive hazard rating); no MEC at surface or depth. 

RR-03 A Not scored 100 percent survey and investigation. All detected MEC cleared. 

RR-04 A Not scored No MEC encountered (no explosive hazard rating); no MEC at surface or depth. 

SA-01 A Not scored No MEC encountered (no explosive hazard rating); no MEC at surface or depth. 

SA93-01 D 1  Multiple MEC encountered (critical hazard rating); MEC at surface. MEC HA score related to type 
of MEC and type of operational area.  

SA93-02 A Not scored No MEC found. 

SA93-03 A 4  Scores reflect 100 percent geophysical survey and removal to a depth of 2 feet in 2008, but do 
not account for investigation completeness issue (use of transects instead of expansion grids) on 
boundary of AOC.  

SA93-04 A Not scored No MEC found.  

bgs  = below ground surface 
NTCRA = non-time-critical removal action 
WP  = white phosphorus 
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TABLE 1-1 
Post-remedial Investigation Explosives Safety Hazard Assessment Scoring Results (Assuming No Action and Unrestricted Access) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOC Name 
ESHA 
Score MEC HA Rank Scoring Details 

ESHA Score Explanation: 
A or B – Adak Institutional Control Site 
C or D – FS Site 

MEC HA Rank Explanation: 

1 – Most hazardous – Sites with the highest potential explosive hazard condition, site conditions not compatible with  
land use 

2 – Sites with a higher potential for an explosive event, site conditions not compatible with land use 

3 – Sites with moderate potential for explosive hazard and are considered safe for current use without further munitions responses 

4 – Least hazardous – Sites with conditions that are compatible with current and reasonably anticipated future land use 

Initial MEC HA ranks were first determined for the Category 1 AOC FS Areas, assuming no remedial action and 
increased future land use associated with recreation, subsistence, and wildlife management activities associated 
with unrestricted wildlife refuge land use (Table 1-1). Additional MEC HA ranks were then determined by 
incorporating the proposed remedial action alternatives described in Section 3 and increased future land use 
associated with recreation, subsistence and wildlife management activities. 

To assess MEC exposure risk associated with increased future land use, the exposure risk was recalculated using a 
higher number of contact hours to accommodate reasonably anticipated future land uses of recreation, 
subsistence, and wildlife management. These revised MEC HA ranks reflect receptor-contact-hour criteria 
adjusted from very few hours to represent current restricted-access conditions (less than 10,000 receptor 
contact hours per year) to few hours (10,000 to 99,999 receptor contact hours per year) for each AOC. 

The worksheets in Appendix A present the detailed results for the MEC HA evaluations. 

1.4.6 MC Investigation 
The nature of MC contamination in soil, sediment, surface water, and groundwater was characterized by 
comparing individual sample results with conservative risk-based screening levels presented in Appendix B of the 
RI Work Plan (Tetra Tech, 2008). These screening levels accounted for direct exposure of human and ecological 
receptors to MC and for potential offsite transportation and subsequent exposure of human and ecological 
receptors to MC. If concentrations of one or more chemicals were detected above their respective screening 
levels, additional work to characterize the extent of MC contamination was performed. 

As detailed in the RI Report (USAE, 2009), a screening-level risk assessment was conducted in which the MC 
sample results were compared with the respective EPA Region 10 human health risk-based screening 
concentrations (RBSC), Adak ecological RBSCs, and Adak background concentrations. No exceedances of these 
benchmarks were identified, and no contaminants of potential concern (COPCs) relative to either human health 
or ecological impacts were identified. While concentrations of certain chemicals were above project screening 
levels, they were below regulatory action levels. Therefore, MC was determined not to be a contaminant of 
concern (COC) at any of the OU B-2 AOCs. 

1.4.7 OU B-2 Remedial Investigation Results  
The RI Report compiled information about site use history, investigation and clearance history, nature and extent 
of contamination, Level 2 Methodology status, and MEC hazards compiled as part of the RI – as well as other site-
specific information – was used to develop CSMs for each AOC. Four distinct categories of results were identified 
based on the presence or absence of MEC and on investigation/clearance history: 
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• Category 1 – FS Areas – This category includes areas that require remedial action because MEC found in the 
AOC poses unacceptable explosive safety risks to future land users. The FS Areas include the following AOCs: 

− Andrew Lake Disposal Area (ALDA-01) 
− Andrew Lake Seawall (ALSW-01) 
− Combat Range 1 Mortar Impact Area (C1-01) 
− Andrew Lake Hand Grenade Range (HG-01) 
− Andrew Lake Rocket Disposal Area (MI-01) 
− Andrew Lake 40-mm Impact Area (MI-02) 
− Andrew Lake Mortar Impact Area (MI-03) 
− Andrew Lake Disposal Range (open burn/open detonation [OB/OD-01] area) 
− Andrew Lake Hand Grenade/40-mm Impact Area (RR-01) 
− Source Area 93 Multiple Impact Area (SA93-01)  
− Source Area 93 Firing Point (SA93-03)  

The FS Areas were assembled into remedial action areas (RAAs) on the basis of similarities in CSMs, 
proximity, and distribution of MEC, as described in Section 1.5. 

• Category 2 – Removal Action Complete Areas – This category includes AOCs that were found to contain MEC 
and that were fully investigated and cleared (100 percent DGM and intrusive investigation of all detected 
anomalies within accessible areas of the AOC) as part of the RI or a removal action. The Removal Action 
Complete Areas include: 

− Andrew Lake 40-mm Rifle Grenade Range (RG-01)  

Residual risks at this AOC are considered acceptable (low) and, therefore, manageable through ICs that 
address potential MEC hazards throughout Adak. Additional active remedies to address MEC in these AOCs 
are not required. The ICs are currently tied to the OU B-1 ROD, which includes an island-wide educational 
awareness program and an island-wide MEC discovery reporting process. However, if a more comprehensive 
set of ICs is needed to manage uncertainty about residual MEC at the Category 1 sites after MEC is removed, 
these more comprehensive ICs will also apply to the Category 2 areas within OU B-2.  

• Category 3 – Institutional Control Only Areas –This category includes AOCs that were fully investigated in 
accordance with the RI/FS Work Plan and found to have acceptable (low) potential explosive hazards that can 
be managed through ICs alone. Active remedies to address MEC are not required. The Institutional Control 
Only Areas include: 

− Blind Cove/Camper’s Cove Impact Area Firing Point 1 (BC-03) 
− J.M. Candidate Chemical Weapons Disposal Area (JM-01) 
− Lake Jean Disposal Area (LJ-02A) 
− Andrew Lake World War II (WWII) Magazine (MAG-01) 
− Mount Moffett Impact Area Lone 81-mm Mortar (MM-10D) 
− Andrew Lake Mortar Impact Area (RR-02) 
− Andrew Lake Flare Disposal Area (RR-03) 
− Andrew Lake Range Remainder (RR-04) 
− Andrew Lake Subcaliber Training Range (SA-01) 
− Source Area 93 Eastern Impact Area (SA93-02) 
− Source Area 93 Eastern Disposal Area (SA93-04) 

The ICs are currently tied to the OU B-1 ROD, which includes an island-wide educational awareness program 
and an island-wide MEC discovery reporting process. However, if a more comprehensive set of ICs is needed 
to manage uncertainty about residual MEC at the Category 1 sites after MEC is removed, these more 
comprehensive ICs will also apply to the Category 3 areas within OU B-2.  
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• Category 4 – Additional Investigation Areas –This category includes an AOC that was investigated in 
accordance with the RI/FS Work Plan and found to have acceptable (low) potential explosive hazards based 
on presumed use as a bombing range. However, historical archive information found in 2011 identified 
additional site activities that could have resulted in MEC contamination from munitions disposal operations. 
The affected AOC is Andrew Lake Beach Crater Area (ALDA-02). A reconnaissance of ALDA-02 to determine 
whether evidence exists of munitions disposal activities is planned for 2012. 

The location and assigned category for each AOC are shown in Figures 1-2, 1-3, and 1-4. 

1.5 Remedial Action Areas 
The FS Area AOCs were assembled into RAAs on the basis of similarities in CSMs and proximity to each other. The 
boundaries for active remediation (i.e., MEC removal) within each RAA were developed according to the overall 
CSM for the AOCs, as follows: 

• Disposal Areas – The RAA boundaries for ALDA-01 and OB/OD-01 coincide with the extent of geophysical 
anomalies identified through 100 percent DGM surveys conducted during the 1999 SI. The RAA at ALSW-01 
includes all terrestrial and intertidal areas where MEC or MPPEH has been found during previous beach 
sweeps, conducted by Navy explosive ordnance disposal (EOD) personnel, as well as the part of Andrew Bay 
where the MEC that washes up on the seawall may have been historically disposed.  

• Target/Impact Areas – The process for refining RAA boundaries at the target/impact AOCs was developed in 
consultation with the EPA and ADEC during a meeting and series of conference calls in Fall 2011 and includes 
the following steps: 

1. Review anomaly finds information for accessible areas within an AOC or group of adjacent AOCs.  

2. Draw a 200-foot radius buffer around each MEC item. Draw polygons surrounding multiple 200-foot 
buffers where they can be reasonably grouped. The 200-foot radius distance around MEC was suggested 
during the project team meeting on October 25-26, 2011. This 200-foot distance encompasses both the 
15 m (~49 feet) step-out criteria from MEC used in previous removal actions, as well as the maximum 
transect spacing (35 m or 115 feet) used during the 2008 RI project.  

3. If isolated MEC are found well beyond MEC polygons, draw a 30-m by 30-m RAA "outlier" mini-grid 
around the isolated item(s). These 30-m by 30-m grids are designated as ‘mini’ grids because the 
traditional production grid for munitions work on Adak has been 60-m by 60-m. 

4. Run the Visual Sample Plan (VSP) anomaly density function using MEC and MD target information for 
input data. Overlay the anomaly density map on the RAA polygons and analyze the fit. 

5. Filter the database for specific MD (e.g., mortar fins, 2.36-inch (in) or 3.5-in rocket debris) and plot the 
targets. Analyze groups of these MD targets as possible additional polygons for inclusion in the RAA. 

6. Review descriptions of MPPEH and MD found outside the MEC polygons. 

7. Adjust the MEC polygons to include MPPEH and MD if: 1) there is uncertainty about the classification 
(i.e., class was changed from UXO/DMM during the database reclassification task), or 2) the pattern of 
MEC distribution and the AOC topography suggest that MEC may extend beyond the identified MEC 
polygons.  

8. If isolated MD/MPPEH are found well beyond the MEC polygons and there is uncertainty about their 
classification, include a 30-m by 30-m RAA "outlier" mini-grid around the isolated item. 

The different RAAs are described in Sections 1.5.1 through 1.5.6. Each RAA description includes a table listing 
information about the location, types of contamination, site conditions, and other CSM elements for the AOCs 
included in the RAA. Large-scale maps, showing investigation summaries and the distribution of MEC by depth at 
each of the RAAs, are presented at the end of Section 1. 
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1.5.1 RAA-01 – Open Burn/Open Detonation Area 
RAA-01 consists of the former open burn/open detonation (OB/OD) area at the Andrew Lake Range Complex. 
The area was identified as a separate RAA because operations in the OB/OD area differed significantly from those 
of the surrounding target/impact areas and because, as a RCRA interim status hazardous waste treatment unit, 
the AOC is subject to specific closure requirements.  

RAA-01 is an approximately 19-acre parcel of land that encompasses all of the OB/OD-01 AOC, plus small 
portions of RR-02 and MI-03 that were included in the 1999 site inspection (SI) investigation at OB/OD-01 
(Figure 1-5). The precise locations and extent of past operations within the OB/OD-01 area are unknown; the 
original AOC boundary was intended to be large enough to encompass the operating area, plus a substantial 
buffer zone for kick-outs. However, evidence of possible kick-outs from the OB/OD area has been found in the 
adjoining target/impact area AOCs (MI-03, RG-01, and RR-01). The potential presence of kick-outs beyond the 
boundary of RAA-01 is not a concern because the adjoining AOCs have either been fully cleared (RG-01) or are 
part of another RAA (see descriptions for RAA-03 West and RAA-03 East).  

The RAA is located at the terminus of the general Andrew Lake Range Complex access road and is bordered by 
several target/impact area AOCs. The ground surface is relatively flat, but contains hummocks and craters related 
to historical detonation of munitions in the area. Wetland vegetation and soils have been mapped in the central 
and southern portions of RAA, as indicated by green highlighting on Figure 1-5. Collapsed wooden structures and 
an abandoned bridge over Moffett Creek are considered cultural resources in RAA-01. 

The CSM for RAA-01 with respect to major MEC source and transport mechanisms, land uses, and site conditions 
is described in Table 1-2. Table 1-3 lists the MEC and other items found in OB/OD-01 during limited intrusive 
investigations. The investigation summary and MEC distributions are presented on Map 1; maps are located at 
the end of this section. 

1.5.2 RAA-02 – Combat Range 1 Mortar Impact Area  
RAA-02 contains the apparent target/impact area for munitions (20-mm, 37-mm, and 40-mm projectiles; 60-mm 
and 81-mm mortars) fired into the former Combat Range 1 Mortar Impact Area (C1-01). The area was identified 
as a separate RAA because of its isolated location, away from the other OU B-2 target/impact areas.  

The 74-acre target/impact area, shown in Figure 1-6, was identified through geographic information system (GIS) 
and VSP analyses of previously-collected intrusive investigation data for C1-01 and the characteristics of the 
types of munitions fired. Two outlier grids, centered on MD and MPPEH finds indicative of possible target/impact 
areas are also included in the RAA. More information about how the RAA-02 boundaries were established is 
provided in Appendix B.  

The impact area is located on a sloping plateau, above the Andrew Lake Seawall Area, on the eastern flank of 
Mount Moffett. The RAA is isolated from other portions of OU B-2 and surrounded by steep slopes. There are no 
roads that lead to the area. Tundra and grasses cover much of the RAA. The elevation of C1-01 is higher than that 
of the rest of OU B-2 and there may be greater potential for frost heave and erosion from snowmelt. As shown 
by the green highlighting on Figure 1-6, RAA-02 contains several small, discontinuous, wetlands that are generally 
located in or near ephemeral drainage channels. No cultural resources were identified within RAA-02. 

The CSM for RAA-02 with respect to major MEC source and transport mechanisms, land uses, and site conditions 
is described in Table 1-4. Table 1-5 lists the MEC and other items found in C1-01 during the previous 
investigations. The investigation summary and MEC distributions are presented on Map 2. 

1.5.3 RAA-03 West – Former Andrew Lake Range Complex West 
RAA-03 West contains the apparent target/impact areas for munitions fired in the western part of the Former 
Andrew Lake Range Complex. All of MI-01 and MI-02, and portions of MI-03 are located in the RAA. The three 
AOCs were grouped into a single RAA because they have similar CSMs with respect to MEC source and transport 
mechanisms, site conditions, and land uses, and likely will require the same types of remedial action to mitigate 
potential explosive hazards. 
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The 71-acre area, shown in Figure 1-7, was identified through GIS and VSP analyses of previously-collected 
intrusive investigation data for MI-01, MI-02, and MI-03, and the characteristics of the types of munitions found 
in the AOCs. The RAA is made up of four subareas:  

• A 52-acre main target/impact area encompassing all of MI-01 and MI-02, and the eastern portion of MI-03. 
High densities of UXO and DMM, including 2.36-in and 3.5-in rockets, 60- and 81-mm mortars, 40-mm 
projectiles, and other munitions have been found throughout the area.  

• A 15-acre secondary target/impact area in the west-central portion of MI-03. A 40-mm projectile and high 
densities of MD from 81-mm mortars were found in this area.  

• A 3.4-acre possible impact area on a ridge north of the main target/impact area. The area is located on the 
border between MI-03 and RR-02 and was added to the RAA because mortar-related MD was found in the 
area.  

• A 30-m by 30-m (0.2-acre) expansion grid in the west central portion of MI-03. This expansion grid is 
centered on a 40-mm projectile found during the 1999 SI.  

 

 



FEASIBILITY STUDY REPORT FOR OU B-2 SITES 

1-14 ES122211032859VBO 

TABLE 1-2 
Conceptual Site Model Summary – RAA-01 (OB/OD-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 

Location and 
Elevations 

The site is located at the terminus of the general Andrew Lake Range Complex access road. It is bordered by RR-02 (the Mortar Impact Area) to 
the northwest, RR-01 (the Hand Grenade/40-mm Area) to the northeast, east and southeast, and MI-03 (the Mortar Impact Area) to the south 
and west. The elevation in this AOC ranges from about 110 to 130 feet above sea level (asl). Portions of the area are inaccessible due to the 
presence of Moffett Creek and water filled craters in this area. 

Previous Site Use 
Used for detonation of munitions from military training activities and MEC removal operations (1940s through 1990s). RCRA interim status 
hazardous waste treatment unit area. The degree to which heavy equipment was used to regrade and possibly cover MEC following OB/OD 
operations is uncertain.  

Size 19.4 acres total, 17 acres accessible (remainder inaccessible due to standing water and steep slopes along Moffett Creek). 

Previous Actions 

1992. Collection of ten soil samples from historical operating and emergency burn pan locations. The sample results were compared with risk-
based concentrations and background values as part of a screening-level risk assessment conducted in 1996, and several COPCs were identified. 
A subsequent, detailed risk assessment in 1997 found no unacceptable risks to hypothetical residential, recreational, or occupational use. A 
small area beneath the burn pan exceeded ecological benchmarks. The burn pan and associated soil were removed, and the excavated soil and 
other removed materials were characterized for disposal. 
1999 SI. 100 percent DGM of 30-m by 30-m grids covering the site, with 38 percent of anomalies in selected grids investigated. 
2008 RI. Three soil samples collected near locations of specific anomalies that may have been breached items. Samples analyzed for MC and 
perchlorate. One sample collected for grain-size analysis. 

Current Site Use Restricted (Parcel 4 area). 

Future Site Use 
Recreation, subsistence, and wildlife management. Overall, these land uses would rate as low to moderate intensity, with an activity intrusion 
depth from the surface to about 4 feet bgs. 

MEC Source and 
Release 

Mechanism 
Open detonation of waste munitions on ground surface. 

Nature and Extent 
of Contamination 

100 percent geophysical survey (grid) of the AOC was completed in 1999. Limited targets (38 percent) in selected grids were intrusively 
investigated to provide representative data regarding the types and potential quantities of MEC items present. Items found consisted of one 
M34 WP grenade, one M26 high explosive (HE) grenade, fuzes, initiators, cartridge-actuated devices (CADs), and a variety of metal wastes. 
Although the investigation depth was to 4 feet bgs, all MEC were found within 2 feet of surface. 
Map 1 shows the investigation results for the limited intrusive investigation conducted in 1999. 

Potential Future 
Transport 

Mechanisms 
Intrusive human activities, erosion along Moffett Creek and along steeply sloped crater walls. 

Access 
Indirect via gravel range entry road, which branches from the main access road along the west side of Andrew Lake. This main road is gated 
(locked steel gate) near the south end of the lake to deter general access. A locked cable barrier also deters access to the range entry road. 

Terrain Relatively flat, but hummocky in some locations and marshy in others. There are several craters resulting from previous disposal events. 

Vegetation Generally covered in knee-high, grassy tundra; however, there are relatively barren areas surrounding some of the disposal craters. 

Hydrology/Surface 
Water 

Moffett Creek runs from west to northeast through the northwestern portion. Standing water has been observed in the disposal craters. The 
center and southern portion of RAA-01 are occupied by wetlands. 
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TABLE 1-2 
Conceptual Site Model Summary – RAA-01 (OB/OD-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 
(continued) 

Geology/ Valley floor is composed of a silty, gravelly, sandy, alluvial/colluvial, and/or outwash material overlying andesitic basalt bedrock or consolidated 
ash tuff. The groundwater is shallow, as evidenced by standing water in the disposal craters. Groundwater is in hydraulic communication with 
surface water (Moffett Creek). Hydrogeology 

Unique Features Wetlands, fine-grained soils, abundant and dense geophysical anomalies, RCRA interim status hazardous waste treatment unit (RCRA closure 
plan required). Collapsed wooden structures and an abandoned bridge over Moffett Creek are considered cultural resources. 

Sensitive Ecological 
Habitats Andrew Lake and associated fish-bearing streams; wetlands. Biological assessment pending. 

COCs 

Surface and 
Subsurface Soil 

UXO and DMM. No MEC finds deeper than 2 feet below top of mineral soil. 
Munitions constituents (MC), semi-volatile organic chemicals (SVOCs), and volatile organic chemicals (VOCs) detected in 1992 soil samples. A 
1997 detailed risk assessment indicated that for human health, site soils posed no significant risk to hypothetical residential, recreational, or 
occupational use, and for ecological health, a small area beneath the burn pan was found to pose risk. The burn pan, its contents, and the 
underlying soil were removed. 

Groundwater MC was not detected in groundwater samples collected downgradient of the site. 
Surface Water/ MC was not detected in sediment and surface water samples collected downstream of the site. Sediment 

Hazard 
(assuming no 

action) 

Human Health Risk 

Adak ESHA Score: D 
MEC HA Score: 2 (higher potential for an explosive event; indicates site conditions are not compatible with land use). Score high due to type of 
MEC (hand grenades and munitions with WP) and type of operational area. 
No MC-related risks. 

Ecological Risk No MC-related risks. 

Applicable Documents 
1999 Site Inspection Report. 
2008 RI/FS Work Plan. 
2011 Draft Final RI Report. 
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TABLE 1-3 
Summary of 1997–2008 MEC Investigation Results – OB/OD-01 (RAA-01)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

OB/OD-01 (RAA-01) Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface- 

(-0.5 to -2 feet) 
Subsurface- 

(-2 to -4 feet) Total 

UXO 

UXO, Grenade 

 

2 

  

2 

DMM 

DMM, Grenade 2 1 

  

3 

DMM, Initiator 1 2 

  

3 

DMM, Misc. Explosive Devices 

 

1 1 

 

2 

DMM, Pyrotechnic 

 

1 

  

1 

DMM, Small-Arms 

 

1 

  

1 

MPPEH 

MPPEH, Bomb 

 

4 

  

4 

MPPEH, Misc. Explosive Devices 2 5 6 

 

13 

MPPEH, Mortar 

 

1 

  

1 

MPPEH, Pyrotechnic 1 2 

  

3 

MD 4 78 14 

 

96 

Items Found:* 

UXO M26 HE Grenade  
M34 WP Grenade 

DMM 7.62-mm round (live)  
M52A1  
M34 WP grenade in damaged shipping can  
VT fuze  
Grenade (2)  
Initiator JAU 22/B (3)  
Blasting cap, nonelectric 

MPPEH CADs (41, multiple finds at several locations, records indicate area is saturated w/ CADs)  
Sonar buoy CADs (4) 
81-mm fragment (low ordered)  
Suspect empty bomb fuze AN/M 219 (2)  
M103 fuze piece 
Fuze  
MK25 sea marker  
Signal flare M52A1 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  

Misc. = miscellaneous 
VT  = variable time 
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TABLE 1-4 
Conceptual Site Model Summary – RAA-02 (C1-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 

Location and Elevations Located north of the historical Andrew Lake Range Complex. It is roughly oval in shape and is situated on a sloping plateau above and 
west of ALDA-01 on the flanks of Mount Moffett at elevations ranging from about 500 to 1,300 feet asl.  

Previous Site Use Combat range mortar impact area (WWII training range). Locations of firing points and targets unknown. 

Size 
AOC boundary encompasses 387 acres total, of these, 350 acres are accessible (remainder inaccessible due to steep slopes). RAA 
consists of the apparent target/impact area located in the eastern-central part of the AOC where MEC is present and two outlier 
expansion grids where MPPEH and MD indicative of possible mortar impact areas were found.  

Previous Actions 

1999/2000 SI. Ribbon-walk geophysical survey in 1999 followed in 2000 by mapping of 45.5 miles using the 34.5-m transect pattern to 
fill gaps in the characterization pattern for 60-mm mortars; intrusive investigation of 650+ anomalies (100 percent) with maximum 
investigation depth of 4 feet below top of mineral soil. 
2008 RI. Accessibility evaluation of the areas outside the boundary of C1-01 where UXO and MD were found during the 2000 
investigation; site reconnaissance for features indicative of erosion and instability; and collection of a soil sample for MC analysis at a 
breached munitions location identified during the 2000 investigation.  

Current Site Use Restricted (Parcel 4 area). 

Future Site Use 
Recreation, subsistence, and wildlife management. Overall, these land uses would rate as low to moderate intensity, with an activity 
intrusion depth from the surface to about 4 feet bgs. However, due to limited accessibility and the absence of fish-bearing streams 
within the MEC-contaminated area, the practical depth of potential intrusion is less than 2 feet bgs. 

MEC Source and Release 
Mechanism 

Mortar impact area, location of targets and firing points uncertain. 

Nature and Extent of 
Contamination 

20-mm, 37-mm, and 40-mm projectiles; 60-mm and 81-mm mortars; and associated MPPEH, found primarily in northeastern portion of 
AOC in vicinity of unnamed creek that drains plateau. All MEC found within 2 feet of the ground surface. 
Map 2 shows the combined investigation results for 1999 and 2000.  

Potential Future 
Transport Mechanisms 

Intrusive human activities; overland flow and runoff; erosion in the ravines and frost heave. 

Access Indirect access via moderate hike from the Andrew Lake range area. Access to the range area is via a locked steel gate near the south 
end of Andrew Lake. 

Terrain Moderately steep and rocky in most areas. Inaccessible along northern boundary. 
Vegetation Tundra and sparse short grasses, lichens, and small alpine flowers ranging in height from 1 to 4 feet. 

Hydrology/ Surface 
Water 

An ephemeral drainage channel cuts across C1-01, outfalling north over a steep cliff to a rocky shelf beside Andrew Bay. Several small 
discontinuous wetlands have been mapped in the area.  

Geology/ Hydrogeology Shallow soils with rock outcrops. Groundwater is anticipated to be deep due to elevation of AOC (500 to 1,300 feet) relative to nearby 
permanent surface water features at Andrew Bay and Andrew Lake. 

Unique Features Steep cliff on north side; slumping and erosion features, stream channels. 
Sensitive Ecological 

Habitats 
Tundra, small wetlands. Biological assessment pending. 
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TABLE 1-4 
Conceptual Site Model Summary – RAA-02 (C1-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

COCs 

Surface Soil and 
Subsurface Soil 

MEC to depth of 2 feet below top of mineral soil. 
MC contaminants were not detected above soil regulatory action levels at C1-01 based on the results from soil samples collected at 
several breached munitions locations. 

Groundwater Not applicable. 
Surface Water/ 

Sediment 
Not applicable. 

Hazard (assuming no 
action) 

Human Health Risk 

Adak ESHA Score: D 
MEC HA Score: 1 (highest potential for an explosive event; site conditions are not compatible with land use). High score due to type of 
munitions (munitions with WP) and type of operational area. 
No MC-related risks.  

Ecological Risk No MC-related risks. 

Applicable Documents 
1999 Site Inspection Report. 
2008 RI/FS Work Plan. 
2011 Draft Final RI Report. 

  



SECTION 1—INTRODUCTION 

ES122211032859VBO 1-19 

TABLE 1-5 
Summary of 1997–2008 MEC Investigation Results – RAA-02 (C1-01)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

C1-01 Surface 
Near-Surface- 
(0 to -0.5 foot) 

Subsurface- 
(-0.5 to -2 feet) 

Subsurface- 
(-2 to -4 feet) Total 

UXO 
UXO, Mortar 2 1 2 

 
5 

UXO, Projectile 3 
   

3 
DMM 

DMM, Misc. Explosive Devices 
 

1 
  

1 
MPPEH 

MPPEH, Bomb 
  

2 
 

2 
MPPEH, Misc. Explosive Devices 

 
1 

  
1 

MPPEH, Mortar 
  

2 
 

2 
MPPEH, Projectile 4 3 

  
7 

MD 50 178 105 4 337 

Items Found: * 

DMM MK45 VT fuze 
UXO 81-mm mortar, HE, no fuze, fired  

20-mm HEI, fired, armed  
20-mm M253 HEI projectile, armed (2)  
81-mm mortar;  
20-mm projectile, w/ fuze, fired, armed  
60-mm mortar, PD fuze, fired  
81-mm mortar, HE, fired, no fuze 
60-mm mortar, HE, M49 (possible w/M52 PD fuze) 

MPPEH 60-mm mortar, HE, no nose fuze, no tail boom, mortar cavity mostly hollow w/ pieces of HE  
81-mm WP, tail boom cracked off, exposing WP, fired  
40-mm MK27 projectile fuze  
20-mm projectile (5)  
37-mm projectile w/ tracer element  
Fire bomb weight (2)  
Bottom half of 37-mm projectile 
40-mm projectile, no fuze, HE residue 
M100 series bomb fuze w/M14 primer detonator 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
HEI = high explosive incendiary 
PD = point detonating 
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More information about how the RAA-03 West boundaries were established is provided in Appendix B.  

The impact areas occupy the valley drained by Moffett Creek and include both the valley floor and the bounding 
valley walls (which are steep, greater than 30 degrees), as well as steeply sloped creek banks. Tundra and grasses 
cover much of the RAA. Soils in the lower elevations of the RAA are saturated within a few inches of the surface. 
Wetland vegetation and soils are present throughout much of the main target/impact area, as indicated by green 
highlighting in Figure 1-7. A diversion dam located on Moffett Creek is the only cultural resource located in the 
vicinity of RAA-03 West. 

The CSMs for the AOCs are summarized in Table 1-6. Tables 1-7 through 1-9 list the MEC and other items found 
in the RAA-03 West AOCs during the 2008 RI and previous investigations. Investigation summaries and MEC 
distributions are presented on Map 1.  

1.5.4 RAA-03 East – Former Andrew Lake Range Complex East 
RAA-03 East contains the apparent target/impact areas for munitions fired in the eastern part of the Former 
Andrew Lake Range Complex. All of HG-01 and portions of RR-01 are located in the RAA. The two AOCs were 
grouped into a single RAA because they have similar CSMs with respect to MEC source and transport 
mechanisms, site conditions, and land uses, and likely will require the same types of remedial action to mitigate 
potential explosive hazards. 

The 78-acre area, shown in Figure 1-7, was identified through GIS and VSP analyses of previously-collected 
intrusive investigation data for RR-01 and HG-01 and the characteristics of the types of munitions found in the 
AOCs. The RAA is made up of two subareas:  

• A 76-acre target/impact area encompassing much of RR-01. High densities of UXO, including 40-mm HE 
projectiles; 2.36-in rockets, 40-mm grenades, and a 37-mm projectile, as well as DMM and possible kick-outs 
from the OB/OD area, have been found in the area. Note, the portion of RR-01 northeast of the Known 
Distance Range where no MEC has been found, and the portion of RR-01 cleared during the 2008 RG-01 
NTCRA are not included in the RAA.  

• A 1.8-acre area comprising HG-01. Approximately 80 percent of the AOC was previously surveyed and 
cleared, with limited UXO finds (one 40-mm projectile, two 40-mm grenades, and a 60-mm mortar) and a few 
MPPEH finds that appear to be kick-outs from the OB/OD area. All of HG-01 is included in RAA-03 because of 
the inherent difficulties in resurveying the missed area.  

More information about how the RAA-03 East boundaries were established is provided in Appendix B.  

The impact areas occupy the east-central portion of the valley drained by Moffett Creek. Tundra and grasses 
cover much of the RAA. Soils are saturated within a few inches of the surface. Wetland vegetation and soils are 
present through much of the RAA, as indicated by green highlighting in Figure 1-7. The known-distance rifle range 
at RR-01 and the grenade range at HG-01 were identified as cultural resources within RAA-03 East. 

The CSMs for the AOCs are summarized in Table 1-10. Tables 1-11 and 1-12 list the MEC and other items found in 
the RAA-03 West AOCs during the 2008 RI and previous investigations. Investigation summaries and MEC 
distributions for RAA-03 East are presented on Map 1. 
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TABLE 1-6 
Conceptual Site Model Summary – RAA-03 West (MI-01, MI-02, MI-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 

Location and Elevations 
Western portion of the former Andrew Lake Range Complex, occupying the western part of the Moffet Creek drainage 
basin. Contains MI-01, MI-02, and MI-03. Elevations range from 130 feet asl on the valley floor to 920 feet asl along the 
flanks of Mount Moffet.  

Previous Site Use 
Combat range mortar impact area and disposal area. Combat range mortar impact area. Locations of firing points and 
targets are uncertain.  

Size 71 acres.  

Previous Actions 

MI-01: 
1999 SI. Geophysical survey of ribbon walk that covered a 1-m-wide random pathway approximately 0.1 mile long, 
followed by intrusive investigation at six of 15 targets to a depth of 4 feet. 
2008 RI.

MI-02: 

 100 percent geophysical survey and intrusive investigation at two 30-m by 30-m grids (Grids 5 and 6) centered 
on the locations where rockets were found in 1999. Execution of three expansion transects (X1, X2, and X3) along 
boundary of Grid 6. One MC soil sample collected in the location of the rockets that were found in 1999. Sample analyzed 
for MC and perchlorate. 

1999 SI. Geophysical survey of approximately 4.5 miles of transect (ribbon walk); intrusive investigation of 78 targets 
(75 percent of those identified). 

2008 RI

MI-03: 

. Geophysical survey and intrusive investigation along 12 transects and in four 30-m by 30-m grids (Grids 1 
through 4). Site reconnaissance for features indicative of erosion and instability. Collection of a soil sample at a breached 
munitions location identified during the 1999 investigation. Groundwater sampling for MC from two seeps along the 
valley wall. 

1992. Collection of surface water and sediment samples from Moffett Creek. The sample results were compared with 
risk-based concentrations and background values as part of a screening-level risk assessment conducted in 1996, and no 
COPCs were identified. 

1999 SI. Geophysical survey of approximately 16.7 miles of transect (ribbon walk), followed by intrusive investigation of 
220 targets (55 percent of those identified) to a maximum depth of 4 feet. 

2008 RI. Geophysical survey and intrusive investigation of a series of transects spaced at 25 m in the eastern portion of 
the AOC. Geophysical survey and intrusive investigation of supplemental transects designed to fill in the original mapping 
to form a transect pattern with a spacing of approximately 50 m in the western and central portion of the site. 
100 percent geophysical survey and intrusive investigation of one 30-m by 30-m grid in the southeastern end of the 
northern valley, and one 30-m by 30-m grid just to the west of the OB/OD. Visual inspection for observation of site 
features indicative of erosion and site instability. Collection of soil and groundwater samples for MC analysis. 

Current Site Use Restricted (Parcel 4 area). 
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TABLE 1-6 
Conceptual Site Model Summary – RAA-03 West (MI-01, MI-02, MI-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 
(continued) 

Future Site Use 
Recreation, subsistence, and wildlife management. Overall, these land uses would rate as low to moderate intensity, with 
an activity intrusion depth from the surface to about 4 feet bgs. 

MEC Source and Release 
Mechanism 

Target/impact areas for 2.36-in and 3.5-in rockets, 40-mm projectiles, mortars, and rifle grenades. Locations of firing 
points and targets uncertain. Possible disposal area at MI-01.  

Nature and Extent of 
Contamination 

MI-01: Multiple rifle grenades and 2.36-in rockets, 3.5-in rockets, and 40-mm projectiles spread throughout the two 
grids. All MEC found within 2 feet of the surface. 
MI-02: 
Multiple 40-mm projectiles and 2.36-in rockets, 60-mm mortar body, 75-mm projectile, and MPPEH from 60- and 81-mm 
mortars. MEC concentrated along a NE/SW trending zone through center of AOC. One item found in extreme NW corner 
(Grid 1) of AOC. All MEC found within 2 feet of surface. 

MI-03: 

60- and 81-mm mortars, 40-mm projectiles, 2.36-in and 3.5-in rockets, and rifle grenades. MEC found primarily in eastern 
portion of AOC, but isolated items found in western part of AOC adjacent to northern and southern valley walls. MD, but 
no MEC or MPPEH, found on ridge on north side of AOC. All MEC found within 2 feet of surface. 

Map 1 shows the combined MEC investigation results for 1999 and 2008.  

Potential Future Transport 
Mechanisms 

Intrusive human activities. Human activities; potential overland transport in runoff channels and erosion caused by runoff 
or slumping of steep slopes. 

Access 
Indirect via gravel range entry road that terminates at OB/OD-01, which branches from the main access road along the 
western side of Andrew Lake. This main road is gated (locked steel gate) near the south end of the lake to deter general 
access. A locked cable barrier also deters access to the range entry road. 

Terrain 
Ranges from being relatively low and flat in the eastern portion nearest the OB/OD area, to steep and inaccessible at the 
western end and along the southern border. There is a steep ridgeline near the northern side of the AOC with a relatively 
flat top. The top of this ridge is shared with RR-02. 

Vegetation 
Grassy in east with lowland tundra species ranging in height from 12 to 24 inches. This gives way to upland species 
(mixed grasses, heaths, and mosses) of shorter stature in the west. 

Hydrology/ Surface Water 
Runoff channels or streams that run easterly to Moffett Creek, which is partially located within this AOC. Groundwater is 
anticipated to be shallow in the lowland areas, which provides the potential for groundwater seeps. Wetland vegetation 
and soils mapped throughout much of the main target/impact area.  

Geology/ Hydrogeology 

Valley floor is composed of a silty, gravelly, sandy, alluvial/colluvial, and/or outwash material overlying andesitic basalt 
bedrock or consolidated ash tuff. 
Based on the elevation and proximity to stream channels, groundwater is anticipated to be shallow in lowland areas. 
Groundwater in upper portions of AOC is anticipated to be relatively deep compared with shallow depths expected along 
the valley floor 

Unique Features Moffett Creek and runoff channels; wetlands, steep slopes. 
Sensitive Ecological Habitats Tundra, Andrew Lake, and associated fish-bearing streams; wetlands. Biological assessment pending. 
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TABLE 1-6 
Conceptual Site Model Summary – RAA-03 West (MI-01, MI-02, MI-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

COCs 

Surface and Subsurface Soil 
UXO. No MEC finds at depths greater than 2 feet below top of mineral soil. 
MC contaminants were not detected above soil regulatory action levels based on the results from soil samples collected 
at several breached munitions locations. 

Groundwater Groundwater has not been affected by MC based on results from groundwater seep samples collected along the base of 
steep slopes. 

Surface Water/ Sediment Not applicable. 

Hazard (assuming no 
action) 

Human Health Risk 

Adak ESHA Scores for all three AOCs: D  
MEC HA Scores for all three AOCs: 1 (highest potential for an explosive event; indicates site conditions are not compatible 
with land use). Scores due to types of MEC (rifle grenades, munitions with white phosphorus, mortars), type of 
operational area, future land use (increased potential for exposure). 
No MC-related risks  

Ecological Risk No MC-related risks 

Applicable Documents 
1999 Site Inspection Report. 
2008 RI/FS Work Plan. 
2011 Draft Final RI Report. 
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TABLE 1-7 
Summary of 1997–2008 MEC Investigation Results – RAA-03 West (MI-01)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

MI-01 Surface 
Near-Surface- 
(0 to -0.5 foot) 

Subsurface- 
(-0.5 to -2 feet) 

Subsurface- 
(-2 to -4 feet) Total 

UXO 
UXO, Grenade 

 
15 5 

 
21 

UXO, Projectile 
 

1 
  

1 
UXO, Rocket 

 
16 10 

 
26 

MPPEH 
MPPEH, Projectile 

 
1 

  
1 

MPPEH, Rocket 
 

14 5 
 

19 
MD 

 
167 26 

 
193 

Items Found:* 

UXO Rifle grenade, HEAT, M9 (12) 
Rifle grenade, WP, M19 (7)  
Rifle grenade, WP, M9 (2)  
40-mm projectile, HE, MKII  
2.36-in rocket, HEAT, M6 (23) 
3.5-in rocket, HEAT, M28  
3.5-in rocket, HEAT, M6 

MPPEH 2.36-in rocket motor (4)  
3.5-in rocket motor (20) 
40-mm projectile MKII w/ self destruct only 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
HEAT = high explosive anti-tank  
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TABLE 1-8 
Summary of 1997–2008 MEC Investigation Results – RAA-03 West (MI-02)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

MI-02 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface- 

(-0.5 to -2 feet) 
Subsurface- 

(-2 to -4 feet) Total 
UXO 

UXO, Mortar 
  

1 
 

1 
UXO, Projectile 1 7 5 

 
13 

UXO, Rocket 
 

3 
  

3 
MPPEH 

MPPEH, Mortar 
 

1 1 1 3 
MPPEH, Projectile 

 
3 

  
3 

MPPEH, Pyrotechnic 
 

1 
  

1 
MD 2 164 163 

 
329 

Items Found:* 

UXO 2.36-in rocket, AT, armed  
2.36-in rocket, HEAT, M6  
40-mm projectile, no fuze, possible HE 
40-mm projectile HE fragment  
40-mm projectile, HE, fuzed, armed (5) 
40-mm HET w/ PD fuze, armed  
40-mm projectile, HET, fuze MK27 (armed)  
60-mm mortar body (no fuze)  
75-mm projectile, HE M48  

MPPEH 81-mm fragment and 60-mm fins and M52 PD nose fuze  
81-mm tail boom and fuze parts  
40-mm projectile HET – fuze component missing, HE exposed  
81-mm illumination (body and fuze only) w/M84 PTT fuze  
Fuze M557 PD (component part) projectile fuze  
Tracer w/self destruct for 40-mm AA 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
AA = anti-aircraft 
AT = anti-tank 
PTT = power time train 
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TABLE 1-9 
Summary of 1997–2008 MEC Investigation Results – RAA-03 West (MI-03)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

MI-03 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface- 

(-0.5 to -2 feet) 
Subsurface- 

(-2 to -4 feet) Total 
UXO 

UXO, Grenade 1 3 4 
 

8 
UXO, Mortar 

 
2 

  
2 

UXO, Projectile 
 

3 1 
 

4 
UXO, Rocket 

 
3 1 

 
4 

DMM 
DMM, Fuze 

 
2 1 

 
3 

DMM, Rocket 
 

2 
  

2 
MPPEH 

MPPEH, Projectile 
 

3 2 
 

5 
MPPEH, Pyrotechnic 

 
1 

  
1 

MPPEH, Rocket 
 

3 2 
 

5 
MD 14 208 183 

 
405 

Items Found:* 
DMM 2.36-in rocket, practice, not fired (2)  

Fuze, rocket, MK131  
Fuze, rocket, MK152  
Fuze, projectile, PD, M46 

UXO 3.5-in rocket, WP, fired  
40-mm projectile, HE, fuzed, armed  
40-mm projectile, HET, MK27, PD (armed)  
40-mm projectile, AP  
Grenade, hand, HE, MKI  
Rifle grenade, HEAT, M9  

Rifle grenade, WP, M19 (3) 
81-mm mortar (live) w/nose fuze and tail boom 
60-mm mortar, HE, M49  
40-mm projectile, HE, M406  
Rifle grenade, WP  
2.36-in rocket, HEAT, M6 (3) 

MPPEH Fuze M557 PD (parts)  
Zuni rocket motor (5)  
2.36-in rocket motor section and tail  
3.5-in rocket motor  
Trip flare  

2.36-in rocket, practice M7A1  
40-mm projectile TPT (2)  
Projectile tracer w/self destruct for 40-mm AA MK 2 
(2)  
40-mm projectile AP fragment 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
AP = armor piercing 
TPT = target practice tracer 
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TABLE 1-10 
Conceptual Site Model Summary – RAA-03 East (RR-01 and HG-01)| 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 

Location and Elevations 
South central portion of the Range Complex at Andrew Lake. It is bordered by RR-02; OU B-1 to the south; RR-04 to the 
east; and OB/OD-01, RG-01, and MI-03 to the west. HG-01 is located wholly within RR-01. Elevations range from about 
50 to 500 feet asl. 

Previous Site Use 

RR-01: 
Hand grenade and 40-mm impact area. Locations of firing points and targets are uncertain. 
HG-01: 
Hand grenade training range. Remnants of a berm with incorporated throwing pits are located near the east side of the 
range. The pits are reinforced with heavy timbers and, at one time, offered protection from exploding grenades during 
training exercises. 

Size 
AOC boundary encompasses 182 acres total; of these, 132 acres are accessible (remainder inaccessible due to steep 
slopes). RAA-03 East consists of the apparent target/impact area located in the west-central part of RR-01 where MEC is 
present and all of HG-01.  

Previous Actions 

RR-01: 
1992 and 1995. Collection of surface water and sediment samples from Moffett Creek. Another set of samples was 
collected in 1995. The sample results were compared with risk-based concentrations and background values as part of a 
screening-level risk assessment conducted in 1996, and no COPCs were identified. 
1999 SI. Geophysical survey of approximately 17.4 miles of transect (ribbon walk); intrusive investigation of a portion 
(67 percent) of the targets identified in the north-central portion of the AOC, where a known-distance rifle range was 
located. 
2008 RI. Geophysical surveys and 100 percent intrusive investigations conducted along a series of transects located 
outside the previously investigated area. Instrument-aided reconnaissance performed in uninspected areas in the 
southern portion of this AOC. Visual inspection for observation of site features indicative of erosion and site instability. 
Surface water and sediment samples collected in Moffett Creek. 
More than 900 targets along the transects were investigated to maximum depth of 2 feet below top of mineral soil. Two 
anomalies deeper than 2 feet were identified at RR-01 (RR01T18004 and RR01T21001) but were not resolved.  
HG-01: 
1999 SI. Geophysical survey transects were conducted to obtain one-dimensional geophysical data along a random, 
representative route through the site. The spacing used for the ribbon walk was very narrow, covering a 1-meter-wide 
route 4.85 miles in length and providing approximately 80 percent geophysical coverage of the AOC. One hundred and 
eighty targets were identified in this area, of which 155 were selected for intrusive investigation.  
2008 RI. Intrusive investigation of the 25 uninvestigated target anomalies identified in 1999, and geophysical and 
intrusive investigation of two 30-m by 30-m grids (Grids 9 and 10) centered on the locations of two prior MEC 
discoveries. The 25 historical targets at HG-01 were found to be MD and non-munitions-related waste. Two UXO items 
(40-mm projectiles) were found in portions of Grid 9 that had been fully investigated and cleared in 1999. One UXO item 
was located on the eastern boundary of Grid 9. However, no expansion grids or step-out transects were conducted 
because no MEC items were found along the adjacent RR-01 transects. Collection of soil and groundwater samples for 
MC analysis. 
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TABLE 1-10 
Conceptual Site Model Summary – RAA-03 East (RR-01 and HG-01)| 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 
(continued) 

Current Site Use Restricted (Parcel 4 area) 

Future Site Use Recreation, subsistence, and wildlife management. Overall, these land uses would rate as low to moderate intensity, 
with an activity intrusion depth from the surface to about 2 feet bgs.  

MEC Source and Release 
Mechanism 

RR-01: 
Target/impact area for 2.36-in rockets and 40-mm projectiles. Locations of firing points and targets are uncertain. 
HG-01: 
Grenade range. 

Nature and Extent of 
Contamination 

RR-01:  
40-mm HE projectiles; 2.36-in rockets, 40-mm grenades, 37-mm projectile, 5-in rocket, and variety of MPPEH. MEC 
primarily found in south-central, and southwestern portions of AOC near southern valley wall. 
HG-01: 
40-mm grenades; 60-mm mortars; hand grenades scattered in area. 
Map 1 shows the combined MEC investigation results for 1999 and 2008.  

Potential Future Transport 
Mechanisms 

Intrusive human activities; erosion; overland transport by Moffett Creek, which runs through the area. 

Access 
Direct via range entry road, which branches from the main access road along the west side of Andrew Lake. This main 
road is gated (locked steel gate) near the south end of the lake to deter general access. A locked cable barrier also deters 
access to the range entry road. 

Terrain 

RR-01: 
Generally flat in northern portion, but can be uneven and marshy. The steep slopes to the south make the southern third 
of the AOC largely inaccessible. 
HG-01: 
Relatively flat with tall tundra growth. There are steep slopes on the berm protecting the throwing pits. 

Vegetation Predominantly dense, lush tundra grass in lowland accessible portions. 

Hydrology/ Surface Water 
Moffett Creek runs from west to northeast through the northern portion of this AOC. Lowland areas bordering this creek 
are often saturated with pooled water at certain times of the year. Wetland vegetation and soils are present through 
much of the RAA. Groundwater is in hydraulic communication with the creek. 

Geology/ Hydrogeology 
Valley floor is composed of a silty, gravelly, sandy, alluvial/colluvial, and/or outwash material overlying andesitic basalt 
bedrock or consolidated ash tuff. 
The groundwater is anticipated to be shallow in lowland areas. 

Unique Features Moffett Creek; wetlands; some steep slopes. Timber-reinforced throwing pits in protective berm. The known-distance 
rifle range and grenade range are considered cultural resources.  

Sensitive Ecological Habitats Tundra, Andrew Lake, and associated fish-bearing streams; wetlands. Biological assessment pending. 
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TABLE 1-10 
Conceptual Site Model Summary – RAA-03 East (RR-01 and HG-01)| 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

COCs 

Surface and Subsurface Soil UXO and DMM. No MEC finds deeper than 2 feet below top of mineral soil. However, two unresolved anomalies at 
depths greater than 2 feet. 

Groundwater Not applicable. 

Surface Water/ Sediment MC contaminants were not detected above surface water and sediment regulatory action levels at RR-01 based on the 
results from soil samples collected in 1992, 1995, and 2008. 

Hazard (assuming no 
action) 

Human Health Risk 

RR-01: 
Adak ESHA Score: D 
MEC HA Score: 1 (highest potential for an explosive event; indicates site conditions are not compatible with land use). 
Score high due to type of MEC (grenades) and type of operational area. 
No MC-related risks. 
HG-01: 
Adak ESHA Score: D 
MEC HA Score: 1 (highest potential for an explosive event; indicates site conditions are not compatible with land use). 
Score high due to type of MEC (hand grenades) and type of operational area. 

Ecological Risk No MC-related risks. 

Applicable Documents 
1999 Site Inspection. 
2008 RI/FS Work Plan. 
2011 Draft Final RI Report. 
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TABLE 1-11 
Summary of MEC Investigation Results – RAA-03 East (RR-01)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RR-01 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface  

(-0.5 to -2 feet) 
Subsurface  

(-2 to -4 feet) Total 
UXO 

UXO, Grenade 1 
   

1 
UXO, Projectile 

 
10 

  
10 

UXO, Rocket 
 

7 
  

7 
DM 

DMM, Small Arms 2 4 1 
 

7 
MPPEH 

MPPEH, Grenade 
 

7 1 
 

8 
MPPEH, Pyrotechnic 

 
3 

  
3 

MPPEH, Rocket 
 

2 
  

2 
MD 15 431 119 

 
565 

Items Found:* 
DMM M16 (30) round w/ 5.56-mm ammunition load (5)  

Numerous bullets AF 7.62 rounds  
Small arms clips  
Fuze, projectile, PD, M48 series 

UXO 2.36-in rocket (2)  
2.36-in rocket, HEAT, M6 (4)  
37-mm projectile w/base fuze (possible M58) in fired condition  
40-mm grenade  
40-mm grenade HEDP (2)  
40-mm projectile, HE, MKII (2) 

40-mm projectile, HE, M406 (3)  
40-mm projectile, HEDP, M433 (3)  
40-mm projectile, HE, M381 
40-mm projectile, HE, M397  
40-mm projectile, HE, MK 3  
5-in rocket, APHE, MK 34 

MPPEH MKII hand grenade, without fuze, HE residue  
Full head of 40-mm practice grenade w/ dye marker (4)  
Practice grenade for the M67 w/live practice Fuze M228 (M69 
practice grenade)  
Inner projectile of slap-type flare 
Remnants of signal slap flare  
60-mm mortar painted orange 

Base of 4-mm practice grenade and M60 fuze igniter  
2.36-in rocket, practice 
40-mm HE M397, explosive ball separated from 
grenade body  
Flare, aircraft, model unknown 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
APHE = armor-piercing high explosive 
HEDP = high explosive dual purpose 
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TABLE 1-12 
Summary of MEC Investigation Results – RAA-03 East (HG-01)  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

HG-01 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface 

(-0.5 to -2 feet) 
Subsurface 

(-2 to -4 feet) Total 
UXO 

UXO, Grenade 1 1 
  

2 
UXO, Mortar 

  
1 

 
1 

UXO, Projectile 
 

1 
  

1 
MPPEH 

MPPEH, Misc. Explosive Devices 
  

2 
 

2 
MD 16 83 3 

 
102 

Items Found:* 
UXO 40-mm projectile, HE, M406 

60-mm mortar HE – unfuzed  
40-mm grenade M441 (2) 

MPPEH CAD (4)  
*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  

1.5.5 RAA-04 – Source Area 93 Multiple Impact Area 
RAA-04 consists of apparent target/impact areas for munitions fired in the Source Area 93 Multiple Impact Area 
(SA93-01) and the Source Area 93 Firing Point (SA93-03) northwest of Andrew Lake. The 104-acre area, shown in 
Figure 1-8, was identified through GIS and VSP analyses of previously-collected intrusive investigation data for 
SA93-01, information about MEC finds in the adjacent AOCs (SA93-02 and SA93-03), and the characteristics of 
the types of munitions found in the AOCs. The RAA is made up of three subareas:  

• A 96-acre main target/impact area encompassing most of the southern half of SA93-01. High densities of 
UXO, including 2.36–in rockets, 37-mm projectiles, 57-mm projectiles, 75-mm projectiles, 60-mm mortars, 
81-mm mortars, and associated MD and MPPEH have been found in the area. 

• An 8-acre possible impact area north of the main target/impact area. The area is located on the border 
between SA93-01 and SA93-02 and was added to the RAA because a 76-mm projectile and rocket-related MD 
were found in the area.  

• Expansion grids along the eastern and southern boundaries of SA93-03. These areas are included in RAA-04 
because the procedure used to establish buffers around MEC found along the boundary of SA93-03 in 2008 
(step-out transects) was not the same procedure used previously in OU B-2 (expansion grids).  

More information about how the RAA-04 boundaries were established is provided in Appendix B.  

The impact area occupies the plateau drained by Mitchell Creek and portions of the ravine drained by Mitchell 
Creek. The ground surface of RAA-04 is covered with a thick layer of tundra. Wetland vegetation and soils are 
present throughout much of the main and secondary target/impact areas, as indicated by green highlighting in 
Figure 1-8. No cultural resources have been identified in the vicinity of RAA-04. 

The CSM for RAA-04 is summarized in Table 1-13. Table 1-14 lists the MEC and other items found in the SA93-01 
during the 2008 RI and previous investigations. Information about items found in SA93-03 is listed in Table 1-15. 
Investigation summaries and MEC distributions are presented on Map 3.  
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TABLE 1-13 
Conceptual Site Model Summary – RAA-04 (SA93-01 and SA93-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 

Location and Elevations 

RAA-04 is located to the northeast of Andrew Lake. Most of the site is on a plateau some 300 to 400 feet above the lake. 
The RAA is bordered by SA93-02 to the east, areas lying outside Parcel 4 to the north and south, and Andrew Lake to the 
southwest. Elevations in the central portion range from about 220 to 320 feet asl. Steep ridges rising to just over 
500 feet are located west and north of the RAA.  

Previous Site Use Combat training range with multiple impact areas. Target areas apparent from distribution of MEC.  

Size 

AOC boundary encompasses 263 acres total; of these, 188 acres are accessible (remainder inaccessible due to steep 
slopes, ravines, and water). The RAA consists of the main target/impact area located in the south-central part of SA93-03, a 
possible secondary impact area in the northern part of the AOC, and expansion grids along the southern and eastern 
boundaries of SA93-03.  

Previous Actions 

SA93-01: 
1999 SI. Geophysical survey of approximately 12.5 miles of transect (ribbon walk); intrusive investigation of 181 targets 
(100 percent) to a maximum depth of 4 feet. 
2008 RI. Geophysical surveys and intrusive investigations at numerous transects and at one 30-m by 30-m grid (Grid 13). 
Reconnaissance for evidence of erosion features and accessibility along the eastern and western boundaries of this AOC. 
Collection of soil samples at two previously identified possible breached munitions locations, and collection of surface 
water and sediment samples in the unnamed creek that drains SA93-01. 
SA93-03: 
1999 SI. Geophysical survey of approximately 0.1 mile of transect (ribbon walk); intrusive investigation of 9 targets 
(100 percent of those identified) to a maximum depth of 4 feet.  
2008 RI. Geophysical survey and intrusive investigation at a grid (Grid 14) that occupied the entire accessible portion of 
the AOC. Step-out transects (X1 through X5) were used to delineate the extent of MEC along these boundaries. No MEC 
items were found in the step-out transects on the eastern and southern sides of Grid 14. Collection of soil samples for 
MC at a previously identified possible breached munitions location.  

Current Site Use Restricted (Parcel 4 area). 

Future Site Use Recreation, subsistence, and wildlife management. Overall, these land uses would rate as low- to moderate-intensity 
with an activity intrusion depth from the surface to about 4 feet bgs.  

MEC Source and Release Mechanism Target/impact area for rockets, projectiles, and mortars. Target locations are uncertain. Firing point for rockets appears 
to have been SA93-03. Firing points for other munitions are uncertain. 
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TABLE 1-13 
Conceptual Site Model Summary – RAA-04 (SA93-01 and SA93-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 
(continued) 

Nature and Extent of Contamination 

SA93-01: 
Multiple 2.36–in rockets, 37-mm projectiles, 57-mm projectiles, 75-mm projectiles, 60-mm mortars, 81-mm mortars, 
one 76-mm projectile, and associated MPPEH. MEC concentrated along a NW-trending zone extending from SA93-03 
through center of AOC to base of steep slope on western side of AOC. Several items found north of apparent target/ 

SA93-03: 

impact zone. Most MEC found within 2 feet of surface; 3 MEC (two 75-mm projectiles, one 81-mm mortar) found at 
depths between 2 and 4 feet bgs. 

2.36-in rockets. SA93-03 was 100 percent investigated and cleared in 2008. However the use of step-out transects to 
determine extent of MEC is not the same procedures used previously in OU B-2 (expansion grids) so expansion grids 
along the south and east sides of the AOC are included in RAA-04.  
Map 3 shows the combined MEC investigation results for 1999 and 2008.  

Potential Future Transport 
Mechanisms 

Human activities; overland transport by streams; transport due to erosion and slumping 

Access 
Indirect via walk from gravel road originating from the east side of Andrew Lake near the Recreation Center. The entire 
historical impact area in which this AOC resides is currently fenced (4-strand barbed wire), with posted signage to deter 
public access. 

Terrain 

SA93-01: 
On the west side of this AOC, a steep ridge forms a cliff above Andrew Lake. To the east of this ridge, the terrain falls 
gently toward a deep drainage ravine near the east side of this AOC. 
SA93-03: 
Generally flat; a deep ravine abuts the site on the west.  

Vegetation Generally a mixture of grasses, sedges, mosses, and heaths ranging in height from 18 to 30 inches 

Hydrology/ Surface Water Deep ravine at the eastern edge that carries runoff southward toward Andrew Lake. Also, there are areas of standing 
water or streams in the south-central portion of the AOC 

Geology/ Hydrogeology Groundwater is expected to be deep, given the elevation of this AOC compared with Andrew Lake and Andrew Bay 

Unique Features Deep ravine between SA93-01 and expansion grids at SA93-03; cliff on the west; stream channels or standing water in 
the central area of SA93-01 

Sensitive Ecological Habitats Tundra, wetlands, Andrew Lake, and associated fish-bearing streams. Biological assessment pending. 
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TABLE 1-13 
Conceptual Site Model Summary – RAA-04 (SA93-01 and SA93-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

COCs 
Surface and Subsurface Soil 

UXO and DMM. MEC up to 4 feet below top of mineral soil. 
MC was not detected above soil regulatory action levels at SA 93-01 based on the results from soil samples collected in 
2008. 

Groundwater Not applicable. 
Surface Water/ Sediment MC was not detected above regulatory action levels in surface water and sediment samples collected in 2008 

Hazard (assuming no 
action) 

Human Health Risk 

SA93-01: 
Adak ESHA Score: D 
MEC HA Score: 1 (highest potential for an explosive event; indicates site conditions are not compatible with land use). 
Score due to type of MEC (munitions with WP and heat rounds). 
No MC-related risks.  
SA93-03: 
Adak ESHA Score: A 
MEC HA Score: 4 (low potential for an explosive event; indicates site conditions are compatible with land use). Scores 
reflect 100 percent geophysical survey and removal to a depth of 2 feet in 2008, but do not account for investigation 
completeness issue (use of transects instead of expansion grids) on boundary of AOC. 

Ecological Risk No MC-related risks. 

Applicable Documents 
1999 Site Inspection.  
2008 RI/FS Work Plan. 
2011 Draft Final RI Report. 
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TABLE 1-14 
Summary of MEC Investigation Results – RAA-04 (SA93-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

SA93-01 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface 

(-0.5 to -2 feet) 
Subsurface 

(-2 to -4 feet) Total 
UXO 

UXO, Mortar 2 1 2 1 6 
UXO, Projectile 6 17 13 2 38 
UXO, Rocket 

 
3 1 

 
4 

DMM 
DMM, Fuze 

 
1 

  
1 

DMM, Misc. Explosive Devices 
 

2 
  

2 
MPPEH 

MPPEH, Misc. Explosive Devices 2 5 
  

7 
MPPEH, Projectile 1 2 

  
3 

MPPEH, Pyrotechnic 
 

1 
  

1 
MPPEH, Rocket 

 
2 

  
2 

MD 44 293 125 
 

462 
Items Found:* 
DMM Fuze, PD, M48 series  

PD57 fuze (2) 
UXO 2.36-in rocket, HEAT, M6 (3)  

2.36-in rocket (armed)  
37-mm projectile, HE  
37-mm projectile, HE w/ M58 BD fuze, armed  
37-mm projectile, fired, fuzed, armed 
37-mm projectile, HE, fired, w/ base fuze 
37-mm projectile, HE, M63 
37-mm projectile, HE, MK II 
57-mm projectile, HEAT 
57-mm projectile, HEAT cartridge without fuze 
57-mm HEAT warhead and small pieces of frag 
57-mm projectile, HE 
57-mm projectile, HEAT, M307 (12) 
60-mm illumination round(2) 
60-mm mortar, illum, M83 
75-mm projectile, HEAT (2)  
75-mm projectile, HEAT, full up w/ fuze  

75-mm projectile, HE fuzed and armed M564 MTSQ  
75-mm projectile, APT 75-mm projectile, HE, armed, fired 
81-mm mortar, possible WP, small pieces of fuze 
60-mm mortar, illum., M83 
81-mm mortar, WP  
81-mm mortar, WP, M370  
75-mm projectile, HEAT, T39 (4)  
76-mm projectile, APHE, M62  
37-mm projectile, APHE, M62  
37-mm projectile, HE, M63 
37-mm projectile, HE, MK II  
57-mm projectile, HEAT, M307 (11) 
75-mm projectile, APHE, M61 
75-mm projectile, HE, M48 (2)  
75-mm projectile, HEAT, T39 (2)  
75-mm projectile, WP, M311 

MPPEH 2.36-in rocket motor (2) 
Signal, illumination, ground M19A  
PD 57 fuze remnants (3)  
37-mm projectile  
Fuze – M557 (2)  
PD 57 fuze remains 
PD M57 fuze (incomplete) 
Remains of fuze 
Tail fuze 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
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TABLE 1-15 
Summary of MEC Investigation Results – RAA-04 (SA93-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

SA93-03 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface 

(-0.5 to -2 feet) 
Subsurface 

(-2 to -4 feet) Total 
UXO 

UXO, Rocket 2 6 8 
 

16 
MPPEH 

MPPEH, Projectile 
 

1 
  

1 
MPPEH, Rocket 

 
2 2 

 
4 

MD 4 15 19 
 

38 
Items Found:* 
UXO 2.36-in rocket (6) 

2.36-in rocket, HEAT, M6 (8) 
2.36-in rocket, practice 

 

MPPEH 2.36-in rocket motor (3) 
2.36-in rocket, practice 
projectile, 37-mm, AP 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  

1.5.6 RAA-05 – Andrew Lake Seawall Area 
RAA-05 consists of the northern portion of OU B-2 that borders Andrew Bay (Figure 1-9). Two AOCs are located 
within the RAA, the Andrew Lake Disposal Area (ALDA-01) and the Andrew Lake Seawall (ALSW-01). RAA-05 
consists of the portion of ALDA-01 where a 1999 DGM survey found extensive geophysical anomalies (4.7 acres), 
the portion of ALSW-01 where MEC is deposited along the shoreline and seawall (approximately 21 acres), and 
the offshore transport zone for MEC adjacent to the shoreline and seawall. Wetland vegetation and soil are 
present in the southern portion of ALDA-01. Cultural resources identified within and in the vicinity of RAA-05 
include WWII bunker and Quonset hut foundations.  

Review of recently acquired aerial photographs and historical documents indicates that a gravel road formerly 
extended northwest from ALDA-01 through ALDA-02 and into the surf zone at Andrew Bay. At least one 
detonation event occurred in the vicinity of the former road. The boundaries of RAA-05 may be adjusted to 
include this area following a thorough visual reconnaissance of the area in 2012.  

The CSM for RAA-05 is summarized in Table 1-16. Table 1-17 lists the MEC and other items found in ALDA-01 
during the 2008 RI and previous investigations. Table 1-18 lists the MEC found in ALSW-01 during beach sweeps 
conducted between 1962 and 2009. Investigation summaries and MEC distributions are presented on Map 4. 
Note, location coordinates are not available for most MEC found during beach sweeps conducted by Navy EOD 
personnel; therefore, the number of items shown on the maps does not match the number of items listed in 
Table 1-18. 
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TABLE 1-16 
Conceptual Site Model Summary – RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 

Location and Elevations 

ALDA-01: 
Located at the northwest corner of Andrew Lake. The AOC boundary is dog-legged and is wider at the north end of the site near 
Andrew Bay. Most of the AOC lies at elevations ranging from about 20 to 40 feet asl; however, a cliff on the west side of the 
AOC rises to heights of over 200 feet asl.  
ALSW-01 – Terrestrial Area: 
The terrestrial portion of ALSW-01 includes upland areas along the western portion of the seawall located along the north 
shoreline of Andrew Lake. The boundaries of ALSW-01 form a long, narrow shape that is roughly 150 feet wide and follows the 
contour of the seawall for approximately one mile. The Andrew Lake Spillway crosses ALSW-01 near the western end of the site. 
The terrestrial portion of ALSW-01 is bordered by Andrew Lake to the south, the adjacent intertidal and marine areas of 
ALSW-01 to the north, the southern portion of ALDA-01 to the south and non-OU B-2 areas to the east. 
ALSW-01 – Intertidal and Marine Areas: 
ALSW-01 includes the intertidal areas bordering, and the submerged lands offshore of, the seawall where MEC is present and 
can be mobilized to the shoreline. The extent of the marine portion of ALSW-01 has not been determined.  

Previous Site Use 

ALDA-01: 
Debris disposal area with possible bombing and OB/OD craters. The degree to which MEC was actually disposed of in the debris 
disposal area is uncertain because only limited investigations have occurred in the upland portion of the AOC. Aerial 
photographs indicate craters in this AOC and the area to the west.  
ALSW-01: 
Designated a munitions response area based primarily on historical and continuing observations of accumulated MEC along the 
tidal and upland zones of the AOC. Historical reports suggest that an on- or offshore area was used to discard munitions. The 
eastern portion of the seawall was used for anti-aircraft artillery (AAA) practice. However, no AAA-associated UXO has been 
found to date in ALSW-01. 

Size 

ALDA-01: 
6.7 acres total, 4.7 acres accessible.  
ALSW-01: 
Up to 270 acres total, 21 acres accessible (terrestrial and intertidal areas). Remainder is offshore marine area. 

  

ALDA-01: 
1999 SI. The 1999 SI at ALDA-01 included a surface sweep to remove metallic debris and MEC, followed by a ribbon walk. 
Several MEC items were found at the surface and, based on the presence of several large surface craters, were suspected to 
have come from possible use of the area for demolition. The ribbon walk was modified to a 100 percent grid because of the 
large number of anomalies discovered. More than 900 targets were identified, with individual targets difficult to discern in 
many areas. As a result, six representative target areas were chosen for investigation using a track hoe. Trenches and test pits 
were dug to a depth of 4 feet to investigate the dense anomalies. At the longest investigation trench, 500 pounds of scrap metal 
were removed. In addition, 33 individual targets were also investigated in southern parts of the AOC where it was possible to 
isolate targets. 
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TABLE 1-16 
Conceptual Site Model Summary – RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
  ALDA-01: 

1999 SI. The 1999 SI at ALDA-01 included a surface sweep to remove metallic debris and MEC, followed by a ribbon walk. 
Several MEC items were found at the surface and, based on the presence of several large surface craters, were suspected to 
have come from possible use of the area for demolition. The ribbon walk was modified to a 100 percent grid because of the 
large number of anomalies discovered. More than 900 targets were identified, with individual targets difficult to discern in 
many areas. As a result, six representative target areas were chosen for investigation using a track hoe. Trenches and test pits 
were dug to a depth of 4 feet to investigate the dense anomalies. At the longest investigation trench, 500 pounds of scrap metal 
were removed. In addition, 33 individual targets were also investigated in southern parts of the AOC where it was possible to 
isolate targets. 
2008 RI. The 2008 RI included an instrument-aided evaluation of four craters, as well as collection of one three-point composite 
soil sample and field duplicate for MC analyses within one crater. Four possible detonation craters located in the center of the 
AOC were investigated using mag and dig procedures, and only non-munitions-related metal debris and fragments were found. 
In addition, the northern portion of ALDA-01 was included in the grid (Grid 12) at ALSW-01, which was intended to identify the 
possible location of a small arms burial area, and in the instrument-aided visual inspection used to better determine the extent 
of metal debris possibly employed in construction of the seawall. Items found in ALDA-01 during the course of the intrusive 
investigation at Grid 12 and the western transect included metal waste, cables, angle irons, and other cultural debris; no MEC 
was found. 

Site Information 
(continued) 

 
Previous Actions 

ALSW-01 Terrestrial Area: 
The 2008 RI focused on possible subsurface MEC along upland portions of the seawall and the upland portion of the AOC west 
of the spillway; the study included a geophysical survey and limited intrusive investigation along transects that followed the top 
and sides of the seawall east of the spillway; a detector-aided visual inspection west of the spillway; and a 100 percent 
geophysical survey and limited intrusive investigation of a 30-m by 30-m grid at the expected location for a small arms burial 
area west of the spillway. The intrusive investigations were limited by the extremely rough and cobbly nature of the seawall, as 
well as the high density of anomalies caused by the apparent use of metal debris in seawall construction. No MEC was found in 
the areas addressed by the 2008 RI. 
ALSW-01 Intertidal and Marine Areas: 
Navy EOD personnel periodically perform visual and detector-aided inspections and removal of MEC (seawall sweeps). Eighteen 
years of Navy EOD beach sweep recovery efforts conducted from 1962 through 2009 are summarized on Figure 1-10. Sweeps 
have been conducted annually since 2004. 
Information on the seabed composition is limited. A Navy EOD report noted that the rocky conditions along the shoreline 
persist well offshore. Included in the work effort offshore of the ALSW was a surface and underwater visual survey. Navy 
personnel performed surface swims and identified munitions on the sea bottom in the vicinity of the Lake Andrew Spillway 
along a 550-yard traverse at a water depth of approximately 15 feet. The munitions observed included 40-mm projectiles to 
81-mm mortars and an unconfirmed occurrence of a depth charge. The swimmers reported that many munitions may have 
been present, but could have been obscured by boulders. The composition of the bottom through the tidelands and into 
submerged lands was reported as a solid layer of boulders out to a water depth of approximately 50 feet. Mixed sand and rock 
were noted at depths of 50 to 100 feet. The presence of kelp was observed as minimal by Navy personnel in August 2000. 
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TABLE 1-16 
Conceptual Site Model Summary – RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 
(continued) 

Current Site Use 

ALDA-01 and ALSW-01 – Terrestrial and Intertidal Areas: 
Restricted (Parcel 4 area). 
ALSW-01 – Marine Area:  
There are no access restrictions to the offshore portions of the site. 

Future Site Use 

ALDA-01 and ALSW-01 – Terrestrial and Intertidal Areas: 
Recreation, subsistence, and wildlife management. Overall, these land uses would rate as low to moderate intensity, with an 
activity intrusion depth from the surface to about 4 feet bgs. However, due to the extremely rough and cobbly nature of the 
ground surface, the practical depth of potential intrusion is less than 1 foot bgs.  
ALSW-01 – Marine Area:  
As part of the Alaska Maritime Wildlife Refuge, offshore fishing or recreational diving could presumably take place in the area 
although no offshore fishing or recreational diving is known to ever have occurred in the area. 

MEC Source and Release 
Mechanism 

Inadvertent burial of MEC with other debris in disposal area at ALDA-01. 
In the northern portion of ALDA-01 and terrestrial portion of ALSW-01 on- or near-shore disposal of munitions and possible 
offshore gunnery practice, recirculation of MEC in the near-shore area by current and wave action, deposition on surface during 
storm events, and possible burial of MEC beneath rocks and cobbles carried to the area during subsequent storms. 

Nature and Extent of 
Contamination 

ALDA-01: 
DMM and MPPEH intermingled with debris and rocks on surface and in subsurface (see Table 1-17). Geophysical anomalies 
indicated buried debris over 4.7 acres. Field observations from limited intrusive investigation indicate debris extends at least 4 
feet bgs.  
ALSW-01: 
Variety of MEC and MPPEH on the surface of the shoreline and nearby uplands. Most items found were highly deteriorated, 
likely the result of abrasion in heavy wave action, surf, and surge activity in a rugged marine environment. Approximately 10 to 
20 items are recovered from the seawall each year. Data on quantities, munitions type, category, condition, and specific 
location varied considerably. Quantifiable and reliable trending analysis for these data is not possible. MEC may also be present 
in the subsurface as a result of burial by more recent accumulations of cobbles and boulders. However, these surface conditions 
preclude intrusive investigation. The current lateral deposition limits for MEC along the Andrew Lake Seawall are at 
approximately 300 yards west and 800 yards east of the Andrew Lake spillway. These limits were verified during site visits in 
2010. 
Map 4 shows the investigation results by depth. Note the data depicted for ALSW-01 are incomplete because location 
information for most of the MEC found during the surface sweeps has not been logged into the Adak MEC database.  

Potential Future Transport 
Mechanisms 

Intrusive human activities, erosion along beach headwall and steeply sloped crater walls. 
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TABLE 1-16 
Conceptual Site Model Summary – RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Site Information 
(continued) 

Access 

ALDA-01: 
Direct via main access road running along the western shore of Andrew Lake. This road is gated with a locking steel gate near 
the south end of the lake to deter general access.  
ALSW-01  
Direct via unimproved road originating on the east side of Andrew Lake near the Recreation Center. There is a locked steel gate 
on this roadway just north of the Recreation Center to deter public access. Also, indirect access via walk from main access road 
running along the western shore of Andrew Lake. This road is gated (locked steel gate) near the south end of the lake to deter 
general access. 
There are no access restrictions to the offshore portions of the site. 

Terrain 

ALDA-01: 
Generally flat; steep slopes along the western edge. A line of craters trends northwest to southeast across the site. Cobbles and 
boulders are prevalent. 
ALSW-01: 
Transitions from generally flat atop the seawall to very steep along the sides (north and south). Shoreline is steeply sloped with 
several wave-cut benches. 

Vegetation 

ALDA-01: 
Predominantly grass ranging in height from 12 to 18 inches; sparser toward the shoreline, but still thick enough to hide the 
underlying cobbled surface.  
ALSW-01 – Terrestrial Area: 
Absent except for upland portion of terrestrial area, upland vegetation consists of short, relatively sparse grass atop the wall 
and tussocks of taller grass along the sides where adequate soil is present. 
ALSW-01 – Intertidal and Marine Areas: 
Vegetation in this area is limited to rockweed and kelp along the rocky segments of the shoreline. Kelp beds extend out 
hundreds of meters from the shoreline. The presence of kelp beds typically varies throughout the year, with kelp thickest in the 
late summer and early fall, and much reduced during the winter, as large winter storms tend to tear kelp from the seabed. 

Hydrology/ 
Surface Water 

Wetland vegetation and soils in the southern portion of ALDA-01. Natural spillway at the northwest corner of Andrew Lake 
allows some flow of freshwater into Andrew Bay. At times, the spillway is obstructed and discharge is limited to water flowing 
through the cobble substrate of the seawall to Andrew Bay. 

Site Information 
(continued) 

Geology/ 
Hydrogeology 

ALDA-01: 
Shallow bedrock with a thin layer of soil. The soil is dominated by cobbles and boulders. Groundwater is greater than 10 feet 
bgs based on elevation relative to Andrew Lake and Andrew Bay.  
ALSW-01 Terrestrial Area: 
Natural spit or berm constructed of moderately sorted, rounded to well-rounded boulder and cobble gravel that may have been 
reinforced by the addition of metal debris and wood. 
ALSW-01 Intertidal and Marine Areas: 
The composition of the bottom through the tidelands and into submerged lands was reported as a solid layer of boulders out to 
a water depth of approximately 50 feet. Mixed sand and rock were noted at depths of 50 to 100 feet. 
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TABLE 1-16 
Conceptual Site Model Summary – RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Unique Features 
Cobbles, craters, large non-munitions-related debris, and dense geophysical anomalies.  
Terrestrial and intertidal areas contain abundant large non-munitions-related metal debris. Intertidal area is steep and covered 
with cobbles and boulders. Location of possible offshore MEC source area has not been identified. 

Sensitive Ecological Habitats 

The nearby beach area provides foraging opportunities for several species of birds, including the bald eagle, several species of 
gulls, and the rock sandpiper.  
Marine mammals are found in the bays and harbors of Adak Island, both year-round and on a migratory basis, and include the 
harbor seal, orca, northern harbor porpoise, Dall’s porpoise, sperm whale, Baird’s beaked whale, goosebeaked whale, gray 
whale, minke whale, fin whale, humpback whale, right whale, sea otter, and Steller’s sea lion. Marine aquatic resources are 
abundant in Andrew Bay. These include several species of crustacea, mollusks, echinoderms, bivalves, and fish that inhabit the 
area. Additionally, USFWS reports that three streams on the west side of Andrew Lake, including Moffett Creek, support several 
species of anadromous fish (for example, coho salmon) that are expected to migrate through Andrew Bay. 

COCs 

Surface Soil 

Wide range of MEC, including bombs, mortars, and projectiles (presumably from on or offshore disposal area). MC 
contaminants were not detected above soil regulatory action levels at ALDA-01 based on the results from soil samples collected 
from crater.  
MC contamination is not suspected because of the absence of fine-grained soil and sediment, and the abundance of surface 
water. 

Subsurface Soil 

ALDA-01: 
MEC mixed with buried debris. Specific finds include 40-mm MK II projectile (unfazed, unfired) and M47A2 Incendiary gasoline 
gel bomb case w/possible burster tube and residue. Both items found at 18 in below ground surface, intermingled with other 
debris. Debris extends at least 4 feet bgs. 
ALSW-01: 
No subsurface MEC finds. 

Groundwater Not applicable. 
Surface Water/ Sediment Not applicable. 
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TABLE 1-16 
Conceptual Site Model Summary – RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Hazard 
(assuming no action) 

Human Health Risk 

ALDA-01: 
Adak ESHA Score: C 
MEC HA Score: 2 (higher potential for an explosive event; indicates site conditions are not compatible with future land use). 
Score is high due to type of MEC (60-mm mortars). 
No MC-related risks.  
ALSW-01:  
Adak ESHA Score: D 
MEC HA Score: 1 (highest potential for an explosive event; site conditions are not compatible with future land use). Score is high 
due to type of MEC (60-mm mortars) and uncertainty regarding amount of MEC/nature of site. 
MC concentrations in environmental media at Andrew Bay have not been sampled. However, the quantity of MC and the 
environmental conditions in Andrew Bay are such that accumulation of MC to the extent that acceptable human exposure 
levels would be exceeded is considered unlikely. 

Ecological Risk 

No MC-related risks.  
MC concentrations in environmental media at Andrew Bay have not been sampled. However, the quantity of MC and the 
environmental conditions in Andrew Bay are such that accumulation of MC to the extent that acceptable ecological exposure 
levels would be exceeded is considered unlikely. 

Applicable Documents 

1999 Site Inspection. 
2008 RI/FS Work Plan. 
2011 Draft Final RI Report. 
Andrew Bay Data Collection Assessment Technical Memorandum. 

AAA = anti-aircraft artillery  
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TABLE 1-17 
Summary of MEC 1997–2008 Investigation Results–RAA-05 (ALDA-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

ALDA-01 Surface 
Near-Surface 

(0 to -0.5 foot) 
Subsurface 

(-0.5 to -2 feet) 
Subsurface 

(-2 to -4 feet) Total 
UXO 

UXO, Mortar 3 
   

3 
UXO, Projectile 3 

   
3 

DMM 
DMM, Bomb 2 

   
2 

DMM, Fuze 1 
   

1 
DMM, Mortar 4 

   
4 

DMM, Projectile 
  

1 
 

1 
DMM, Small-Arms 1 

   
1 

MPPEH 
MPPEH, Bomb 

  
1 

 
1 

MD 
 

1 24 1 26 

Items Found:* 

UXO 40-mm projectile, , HE, MK2 (item did not originate at ALDA-01, was placed there for pickup and disposal) 
90-mm projectile, , HE, model unknown (item did not originate at ALDA-01, was placed there for pickup and disposal)  
60-mm mortar, HE, model unknown (item did not originate at ALDA-01, was placed there for pickup and disposal) 
60-mm mortar (3) 

DMM Fuze, bomb, base, impact, M112 series (item did not originate at ALDA-01, was placed there for pickup and disposal) 
40-mm MKII projectile – unfuzed, unfired 
Mortar (4) (no other description) 
Bomb (2) (no other description) 
Small arms (no other description) 

MPPEH M47A2 incendiary gasoline gel bomb case w/ possible burster tube and residue 

*Information in this table is provided to identify the type and depths of ordnance recovered only. It is not intended to be a formal 
inventory. During review and update of the OU B-2 database for the FS, item classification was updated based on field description and 
nomenclature. As a result, possible discrepancies exist between classifications presented in the RI and FS.  
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TABLE 1-18 
Summary of MEC 1962 – 2009 Beach Sweep Results – RAA-05 (ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Time Frame* 
60-mm 
Mortar 

81-mm 
Mortar Bomb Fuzes Grenades Projectiles 

MPPEH/ 
Misc 

1962–1967 68 363 47 23 14 95 7 
1971–1975 0 3 6 7 0 1 0 
1979–1992 8 24 25 9 5 40 23 
2004–2009 0 45 0 19 0 4 46 
Totals 76 435 78 58 19 140 76 
*All items found at surface, no intrusive investigation. 
Note: location coordinates are not available for most MEC found during beach sweeps conducted by Navy EOD personnel; therefore, the 
number of items shown on the maps does not match the number of items listed above. 
Item names, as recorded in beach sweep reports (may not be consistent with formal munitions terminology): 

Mortars 

60-mm mortar 61-mm mortar rounds, HE. Fused 
60-mm mortar (HE) Mortar, 60-mm 
60-mm mortars Partial 60-mm mortar 
60-mm powder casings 81-mm mortar rounds (heavy) HE. or WP fuzed 
80-mm mortar round 81-mm mortar WP 
81-mm Hi Capacity mortars 81-mm mortars 
81-mm mortar Mortar tail booms 
81-mm mortar (WP) Mortar, 81-mm, HE and WP M43, light 
81-mm mortar M43A1 Mortar, 81-mm, HE and WP M56, heavy 
81-mm mortar round Mortars 
81-mm mortar rounds (light) H.E. Fused 

 

Bombs 

1000-pound (lb) GP. bomb M-65 unfuzed Fuze, bomb AN/M-100 A1 
4-lb incendiary bomb, AN-M50A2/6  Fuze, bomb AN/M-103 A1 
500-lb incendiary bombs M-76 Incendiary 
750-lb, SAP bomb M-58 unfuzed Incendiary firebombs 
A/N M52A1 thermite bomblets M52 incendiary bombs 
Bomb, incendiary, 4-lb Thermite bomblets 

Fuzes 

103 bomb fuzes Fuzes 
AN-M112 Series Fuses M-100 bomb tail fuzes 
Bomb fuzes M103 bomb fuze 
Bomb tail fuze M-103 bomb nose fuzes 
Fuze of unknown type Projectile fuzes 

Grenades 
Grenade fuzes Grenades, rifle, HEAT, fuzed 
Grenades, frag. MK2 hand grenade, fuzed 
Grenades, rifle, HEAT Thermite grenades 

Projectiles 

2.36-in rockets HEAT, Fused 40-mm projectiles, fuzed 
3-in projectiles 40-mm, HEI (complete round) 
3.5-in rocket mortar 40-mm, HEI (projectiles) 
30-mm shell casings (primers intact) 5-in bombardment rocket Head 
37-mm projectiles 5-in shell cases 
40-mm casings 57-mm ammo. 
40-mm complete rounds 6-in projectiles 
40-mm cartridges, complete, fuzed 75-mm shell cases 
40-mm fuze and shell Assorted 60- and 75-mm powder casings 
40-mm powder casing Projectile, 90-mm 
40-mm powder casings Projectiles 

MPPEH/Misc. 

Burster MK4 A/C float lights 
Burster tube MK5 CS carts 
Bursters Old bulk explosives 
CADs Ordnance items 
Firing device Parachute flare MK5 
105-mm casings 
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VICINITY MAP

Notes:
1.  Aerial photography: 2000 fly-over (AEROMAP)
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Area = 74 acres

Andrew
Bay

ALSW-01

C1-01

ALDA-02

0 860430

Feet $
OU B-2 Feasibility Study Report
Adak Island, Alaska

RAA-02 (C1-01)

  \\JAFAR\PROJ\ADAK_335753\MAPFILES\RIFS_2011\RAA\RAA_RAA02.MXD  RGRABARE 8/12/11 07:15:26

FIGURE 1-6

MEC Investigation
kj Unexploded Ordnance (UXO)
GF Discarded Military Munitions (DMM)

#*
Material Presenting Potential 
Explosive Hazard (MPPEH)

!( Munitions Constituents (MC)
! Munitions Debris (MD)
D Other (not munitions-related material)

Pre-2008 Geophysical Survey Transect
Accessibility Survey Area,
Slopes Greater Than 30 Degrees

Topography and Site Features
AOC Boundary
Slopes Greater Than 30 Degrees
(As calculated from terrain model)
Wetland - as mapped by URS 2011
Cultural Resources - as mapped by URS 2011
500-ft Contour
100-ft Contour
20-ft Contour
Road
Stream

Remedial Action Area
Remedial Action Area



VICINITY MAP

Notes:
1.  Aerial photography: 2000 fly-over (AEROMAP)
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Notes:
1.  Aerial photography: 2000 fly-over (AEROMAP)
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Notes:
1. Data not collected during the years 1968 to 1970, 1976 to 1978, and 1993 to 2003.
2. Small arms ammunition quantities not included.
3. MEC recovery quantities and rates are limited to the historical EOD reports available and
 approximate due to inconsistent item descriptions.
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RAA-01 (OB/OD-01)

Used for detonation of munitions from military training activities and
MEC removal operations (1940s through 1990s). RCRA interim 
status hazardous waste treatment unit area.  The degree to which 
heavy equipment was used to regrade and possibly cover MEC 
following OB/OD operations is uncertain. 

19.4 acres total, 17 acres accessible (remainder inaccessible due to 
standing water and steep slopes along Moffett Creek)

1992. Collection of ten soil samples from historical 
operating and emergency burn pan locations. The sample results 
were compared with risk-based concentrations and background 
values as part of a screening-level risk assessment conducted in 
1996, and several COPCs were identified. A subsequent, detailed 
risk assessment in 1997 found no unacceptable risks to 
hypothetical residential, recreational, or occupational use. A small 
area beneath the burn pan exceeded ecological benchmarks. The 
burn pan and associated soil were removed, and the excavated soil
and other removed materials were characterized for disposal.

1999 SI. 100 percent DGM of 30-m by 30-m grids 
covering the site, with 38 percent of anomalies in selected grids 
investigated.

2008 RI. Three soil samples collected near locations
of specific anomalies that may have been breached items. Samples 
analyzed for MC and perchlorate. One sample collected for 
grain-size analysis.

Restricted (Parcel 4 area)

Recreation, subsistence, and wildlife management. Overall, these 
land uses would rate as low to moderate intensity, with an activity 
intrusion depth from the surface to about 4 feet bgs.

Open detonation of waste munitions on ground surface

100% geophysical survey (grid) of the AOC was completed in 1999. 
Limited targets (38%) in selected grids were intrusively investigated 
to provide representative data regarding the types and potential 
quantities of MEC items present. Items found consisted of one M34 
white phosphorus (WP) grenade, one M26 high explosive (HE) 
grenade, fuzes, initiators, cartridge actuated devices (CADs), and a 
variety of metal wastes.  Although the investigation depth was to 4 
feet below ground surface, all MEC were found within 2 feet of 
surface.

RAA

Previous Site Use

Size

Previous Actions

Current Site Use

Future Site Use

MEC Source and Release
Mechanism

Nature and Extent of
Contamination

RAA-03 West (MI-01, MI-02, MI-03)

Combat range mortar impact area and disposal area. Combat range 
mortar impact area. Locations of firing points and targets are 
uncertain. 

71 acres 

MI-01:

1999 SI. Geophysical survey of ribbon walk that 
covered a 1-m-wide random pathway approximately 0.1 mile long, 
followed by intrusive investigation at 6 of 15 targets to a depth of 4 
feet.

2008 RI. 100 percent geophysical survey and 
intrusive investigation at two 30-m by 30-m grids (Grids 5 and 6) 
centered on the locations where rockets were found in 1999. 
Execution of three expansion transects (X1, X2, and X3) along 
boundary of Grid 6. One MC soil sample collected in the location of 
the rockets that were found in 1999. Sample analyzed for MC and 
perchlorate.

MI-02:

1999 SI. Geophysical survey of approximately 4.5 
miles of transect (ribbon walk); intrusive investigation of 78 targets 
(75 percent of those identified).

2008 RI. Geophysical survey and intrusive 
investigation along 12 transects and in four 30-m by 30 m grids 
(Grids 1 through 4). Site reconnaissance for features indicative of 
erosion and instability. Collection of a soil sample at a breached 
munitions location identified during the 1999 investigation. 
Groundwater sampling for MC from two seeps along the valley wall.

MI-03:

1992. Collection of surface water and sediment 
samples from Moffett Creek. The sample results were compared 
with risk-based concentrations and background values as part of a 
screening-level risk assessment conducted in 1996, and no COPCs 
were identified.

1999 SI. Geophysical survey of approximately 16.7 
miles of transect (ribbon walk), followed by intrusive investigation of 
220 targets (55 percent of those identified) to a maximum depth of 4
feet.

2008 RI. Geophysical survey and intrusive 
investigation of a series of transects spaced at 25 m in the eastern 
portion of the AOC. Geophysical survey and intrusive investigation 
of supplemental transects designed to fill in the original mapping to 
form a transect pattern with a spacing of approximately 50 m in the 
western and central portion of the site. 100 percent geophysical 
survey and intrusive investigation of one 30-m by 30-m grid in the 
southeastern end of the northern valley, and one 30-m by 30-m grid 
just to the west of the OB/OD. Visual inspection for observation of 
site features indicative of erosion and site instability. Collection of 
soil and groundwater samples for MC analysis.

Restricted (Parcel 4 area)

Recreation, subsistence, and wildlife management. Overall, these 
land uses would rate as low to moderate intensity, with an activity 
intrusion depth from the surface to about 4 feet bgs.

Target/impact areas for 2.36-in and 3.5-in rockets, 40-mm 
projectiles, mortars, and rifle grenades. Locations of firing points and
targets uncertain. Possible disposal area at MI-01. 

MI-01:

Multiple rifle grenades and 2.36-in rockets, 3.5-in rockets, and 
40-mm projectiles spread throughout the two grids. All MEC found 
within 2 feet of the surface.

MI-02:

Multiple 40-mm projectiles and 2.36-in rockets, 60-mm mortar body, 
75-mm projectile, and MPPEH from 60- and 81-mm mortars. MEC 
concentrated along a NE/SW trending zone through center of 
AOC. One item found in extreme NW corner (Grid 1) of AOC. All 
MEC found within 2 feet of surface.

MI-03:

60- and 81-mm mortars, 40-mm projectiles, 2.36-in and 3.5-in 
rockets, and rifle grenades. MEC found primarily in eastern portion 
of AOC, but isolated items found in western part of AOC adjacent to
northern and southern valley walls. MD, but no MEC or MPPEH, 
found on ridge on north side of AOC. All MEC found within 2 feet of 
surface.

RAA

Previous Site Use

Size

Previous Actions

Current Site Use

Future Site Use

MEC Source and Release
Mechanism

Nature and Extent of
Contamination

RAA-03 East (RR-01 and HG-01)

RR-01:

Hand grenade and 40-mm impact area. Locations of firing points 
and targets are uncertain.

HG-01:

Hand grenade training range. Remnants of a berm with 
incorporated throwing pits are located near the east side of the 
range. The pits are reinforced with heavy timbers and, at one time, 
offered protection from exploding grenades during training 
exercises.

AOC boundary encompasses 182 acres total; of these, 132 acres 
are accessible (remainder inaccessible due to steep slopes). 
RAA-03 East consists of the apparent target/impact area located in
the west-central part of RR-01 where MEC is present and all of 
HG-01.   

RR-01:

1992 and 1995. Collection of surface water and 
sediment samples from Moffett Creek. Another set of samples was 
collected in 1995. The sample results were compared with 
risk-based concentrations and background values as part of a 
screening-level risk assessment conducted in 1996, and no COPCs
were identified.

1999 SI. Geophysical survey of approximately 17.4 
miles of transect (ribbon walk); intrusive investigation of a portion 
(67 percent) of the targets identified in the north-central portion of 
the AOC, where a known-distance rifle range was located.

2008 RI. Geophysical surveys and 100 percent 
intrusive investigations conducted along a series of transects 
located outside the previously investigated area. Instrument-aided 
reconnaissance performed in uninspected areas in the southern 
portion of this AOC. Visual inspection for observation of site features 
indicative of erosion and site instability. Surface water and sediment 
samples collected in Moffett Creek.

More than 900 targets along the transects were investigated to 
maximum depth of 2 feet below top of mineral soil. Two anomalies 
deeper than 2 feet were identified at RR 01 but were not 
resolved. 

HG-01:

1999 SI. Geophysical survey transects were 
conducted to obtain one-dimensional geophysical data along a 
random, representative route through the site. The spacing used for
the ribbon walk was very narrow, covering a 1-meter-wide route 
4.85 miles in length and providing nearly 100 percent geophysical 
coverage of the AOC. One hundred and eighty (180) targets were 
identified in this area, of which 155 were selected for intrusive 
investigation.  Items found at the surface and subsurface consisted 
of UXO, MD, .30 and .50 caliber projectiles, and a variety of metal 
wastes. All MEC items were found within 2 feet of the surface.  

2008 RI. Intrusive investigation of the 25 
uninvestigated target anomalies identified in 1999, and geophysical 
and intrusive investigation of two 30-m by 30 m grids (Grids 9 and 
10) centered on the locations of two prior MEC discoveries. The 25 
historical targets at HG-01 were found to be MD and 
non-munitions-related waste. Two UXO items (40-mm projectiles) 
were found in portions of Grid 9 that had been fully investigated and
cleared in 1999. One UXO item was located on the eastern 
boundary of Grid 9. However, no expansion grids or step-out 
transects were conducted because no MEC items were found 
along the adjacent RR-01 transects. Collection of soil and 
groundwater samples for MC analysis.

Restricted (Parcel 4 area)

Recreation, subsistence, and wildlife management. Overall, these 
land uses would rate as low to moderate intensity, with an activity 
intrusion depth from the surface to about 2 feet bgs. 

RR-01:

Target/impact area for 2.36-in rockets and 40-mm projectiles. 
Locations of firing points and targets are uncertain.

HG-01:

Grenade range

RR-01: 

40-mm HE projectiles; 2.36-in rockets, 40-mm grenades, 37-mm 
projectile, 5-in rocket, and variety of MPPEH. MEC primarily found in 
south-central, and southwestern portions of AOC near southern 
valley wall.

HG-01:

40-mm grenades; 60-mm mortars; hand grenades scattered in area. 

RAA

Previous Site Use

Size

Previous Actions

Current Site Use

Future Site Use

MEC Source and Release
Mechanism

Nature and Extent of
Contamination
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Grid 2
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Grid 4

RR-04

RG-01
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MI-02

MI-01

MM-10D

OBOD-01

MI-03

RR-01

RR-02
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RAA

Previous Site Use

Size

Previous Actions

Current Site Use

Future Site Use

MEC Source and Release
Mechanism

Nature and Extent of
Contamination

RAA-02 (C1-01)

Combat range mortar impact area (WWII training range). Locations 
of firing points and targets unknown

AOC boundary encompasses 387 acres total, of these, 350 acres 
are accessible (remainder inaccessible due to steep slopes). RAA 
consists of the apparent target/impact area located in the 
eastern-central part of the AOC where MEC is present and two 
outlier expansion grids where MPPEH and MD indicative of possible
mortar impact areas were found. 

1999/2000 SI. Ribbon-walk geophysical survey in 
1999 followed in 2000 by mapping of 45.5 miles using the 34.5-m 
transect pattern to fill gaps in the characterization pattern for 60-mm
mortars; intrusive investigation of 650+ anomalies (100 percent) with 
maximum investigation depth of 4 feet below top of mineral soil.

2008 RI. Accessibility evaluation of the areas 
outside the boundary of C1-01 where UXO and MD were found 
during the 2000 investigation; site reconnaissance for features 
indicative of erosion and instability; and collection of a soil sample 
for MC analysis at a breached munitions location identified during 
the 2000 investigation. 

Restricted (Parcel 4 area)

Recreation, subsistence, and wildlife management. Overall, these 
land uses would rate as low to moderate intensity, with an activity 
intrusion depth from the surface to about 4 feet bgs. However, due 
to limited accessibility and the absence of fish-bearing streams 
within the MEC-contaminated area, the practical depth of potential 
intrusion is less than 2 feet bgs.

Mortar impact area, location of targets and firing points uncertain

20-mm, 37-mm, and 40-mm projectiles; 60-mm and 81-mm mortars; 
and associated MPPEH, found primarily in northeastern portion of 
AOC in vicinity of unnamed creek that drains plateau. All MEC 
found within 2 feet of the ground surface. 

Andrew
Bay

C1-01

ALDA-02
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Mechanism

Nature and Extent of
Contamination

RAA-04 (SA93-01 and SA93-03)
Combat training range with multiple impact areas. Target areas 
apparent from distribution of MEC. 
AOC boundary encompasses 263 acres total; of these, 188 acres 
are accessible (remainder inaccessible due to steep slopes, ravines, 
and water). The RAA consists of the main target/impact area 
located in the south-central part of SA93-03, a possible secondary
impact area in the northern part of the AOC, and expansion grids 
along the southern and eastern boundaries of SA93-03. 
SA93-01:

1999 SI. Geophysical survey of approximately 12.5
miles of transect (ribbon walk); intrusive investigation of 181 targets 
(100 percent) to a maximum depth of 4 feet.
2008 RI.Geophysical surveys and intrusive 
investigations at numerous transects and at one 30-m by 30-m grid 
(Grid 13). Reconnaissance for evidence of erosion features and 
accessibility along the eastern and western boundaries of this AOC.
Collection of soil samples at two previously identified possible 
breached munitions locations, and collection of surface water and 
sediment samples in the unnamed creek that drains SA93-01.
SA93-03:

1999 SI. Geophysical survey of approximately 0.1 
mile of transect (ribbon walk); intrusive investigation of 9 targets 
(100 percent of those identified) to a maximum depth of 4 feet. 
2008 RI. Geophysical survey and intrusive 
investigation at a grid (Grid 14) that occupied the entire accessible 
portion of the AOC. Step-out transects (X1 through X5) were used 
to delineate the extent of MEC along these boundaries. No MEC 
items were found in the step-out transects on the eastern and 
southern sides of Grid 14. Collection of soil samples for MC at a 
previously identified possible breached munitions location. 
Restricted (Parcel 4 area)
Recreation, subsistence, and wildlife management. Overall, these 
land uses would rate as low- to moderate-intensity with an activity 
intrusion depth from the surface to about 4 feet bgs. 
Target/impact area for rockets, projectiles, and mortars. Target 
locations are uncertain. Firing point for rockets appears to have 
been SA93-03. Firing points for other munitions are uncertain.
SA93-01:

Multiple 2.36–in rockets, 37-mm projectiles, 57-mm projectiles, 
75-mm projectiles, 60-mm mortars, 81-mm mortars, one 76-mm 
projectile, and associated MPPEH. MEC concentrated along a 
NW-trending zone extending from SA93-03 through center of AOC 
to base of steep slope on western side of AOC. Several items found
north of apparent target/ impact zone. Most MEC found within 2 
feet of surface; 3 MEC (two 75-mm projectiles, one 81-mm mortar) 
found at depths between 2 and 4 feet bgs.
SA93-03:

2.36-in rockets. SA93-03 was 100 percent investigated and cleared
in 2008. However the use of step-out transects to determine extent
of MEC is not the same procedures used previously in OU B-2 
(expansion grids) so expansion grids along the south and east sides
of the AOC are included in RAA-04.  

Grid 13

Grid 14

Andrew
Lake

Andrew
Bay

SA93-01

SA93-04

MAG-01

SA93-03

SA93-02
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RAA-05 (ALDA-01 and ALSW-01)

ALDA-01:
Debris disposal area with possible bombing and OB/OD craters. 
The degree to which MEC was actually disposed of in the debris 
disposal area is uncertain because only limited investigations have 
occurred in the upland portion of the AOC.  There is similar 
uncertainty about use of the area for bombing or demolition.  
Although craters are evident on the surface of the AOC, there is no 
historical record of bombing or demolition in the area.

ALSW-01:
Designated a munitions response area based primarily on historical 
and continuing observations of accumulated MEC along the tidal 
and upland zones of the AOC. Historical reports suggest that an on-
or offshore area was used to discard munitions.  The eastern portion 
of the seawall was used for anti-aircraft artillery (AAA) practice.  
However, no  AAA-associated UXO has been found to date in 
ALSW-01 

ALDA-01:
6.7 acres total, 4.7 acres accessible 

ALSW-01:
Up to 270 acres total, 21 acres accessible (terrestrial and intertidal 
areas). Remainder is offshore marine area.

ALDA-01:
1999 SI. The 1999 SI at ALDA-01 included a 
surface sweep to remove metallic debris and MEC, followed by a 
ribbon walk. Several MEC items were found at the surface and, 
based on the presence of several large surface craters, were 
suspected to have come from possible use of the area for 
demolition. The ribbon walk was modified to a 100 percent grid 
because of the large number of anomalies discovered. More than 
900 targets were identified, with individual targets difficult to discern
in many areas. As a result, six representative target areas were 
chosen for investigation using a track hoe. Trenches and test pits 
were dug to a depth of 4 feet to investigate the dense anomalies. At
the longest investigation trench, 500 pounds of scrap metal were 
removed. In addition, 33 individual targets were also investigated in
southern parts of the AOC where it was possible to isolate targets.

2008 RI. The 2008 RI included an instrument-aided
evaluation of four craters, as well as collection of one three-point 
composite soil sample and field duplicate for MC analyses within 
one crater. Four possible detonation craters located in the center of
the AOC were investigated using mag and dig procedures, and only
non-munitions-related metal debris and fragments were found. In 
addition, the northern portion of ALDA-01 was included in the grid 
(Grid 12) at ALSW 01, which was intended to identify the possible 
location of a small arms burial area, and in the instrument-aided 
visual inspection used to better determine the extent of metal debris 
possibly employed in construction of the seawall. Items found in 
ALDA 01 during the course of the intrusive investigation at Grid 12
and the western transect included metal waste, cables, angle irons,
and other cultural debris; no MEC was found. 

ALSW-01 Terrestrial Area
The 2008 RI focused on possible subsurface MEC along upland 
portions of the seawall and the upland portion of the AOC west of 
the spillway; the study included a geophysical survey and limited 
intrusive investigation along transects that followed the top and 
sides of the seawall east of the spillway; a detector-aided visual 
inspection west of the spillway; and a 100 percent geophysical 
survey and limited intrusive investigation of a 30-m by 30-m grid at 
the expected location for a small arms burial area west of the 
spillway. The intrusive investigations were limited by the extremely 
rough and cobbly nature of the seawall, as well as the high density 
of anomalies caused by the apparent use of metal debris in seawall
construction. No MEC was found in the areas addressed by the 
2008 RI.

ALSW-01 Intertidal and Marine Areas
Navy EOD personnel periodically perform visual and detector-aided
inspections and removal of MEC (seawall sweeps). Sweeps have 
been conducted annually since 2004. Navy personnel performed 
surface swims and identified munitions on the sea bottom in the 
vicinity of the Lake Andrew Spillway along a 550-yard traverse at a
water depth of approximately 15 feet. The munitions observed 
included 40-mm projectiles to 81-mm mortars and an unconfirmed 
occurrence of a depth charge. The swimmers reported that many 
munitions may have been present, but could have been obscured 
by boulders. 

ALDA-01 and ALSW-01 -Terrestrial and Intertidal Areas 
Restricted (Parcel 4 area)

ALSW-01 - Marine Area 
There are no access restrictions to the offshore portions of the site.

ALDA-01 and ALSW-01—Terrestrial and Intertidal Areas
Recreation, subsistence, and wildlife management. Overall, these 
land uses would rate as low to moderate intensity, with an activity 
intrusion depth from the surface to about 4 feet bgs. However, due 
to the extremely rough and cobbly nature of the ground surface, the
practical depth of potential intrusion is less than 1 foot bgs.  

ALSW-01—Marine Area
As part of the Alaska Maritime Wildlife Refuge, offshore fishing or 
recreational diving could presumably take place in the area 
although no offshore fishing or recreational diving is known to ever 
have occurred in the area.

Inadvertent burial of MEC with other debris in disposal area at 
ALDA-01. In the northern portion of ALDA-01 and terrestrial portion 
of ALSW-01, on- or near-shore disposal of munitions and possible 
offshore gunnery practice, recirculation of MEC in the near-shore 
area by current and wave action, deposition on surface during 
storm events, and possible burial of MEC beneath rocks and 
cobbles carried to the area during subsequent storms.

ALDA-01:
DMM and MPPEH intermingled with debris and rocks on surface 
and in subsurface (see Table 1-17). Geophysical anomalies 
indicated buried debris over 4.7 acres. Field observations from 
limited intrusive investigation indicate debris extends at least 4 feet 
bgs. 

ALSW-01:
Variety of MEC and MPPEH on the surface of the shoreline and 
nearby uplands. Most items found were highly deteriorated, likely 
the result of abrasion in heavy wave action, surf, and surge activity 
in a rugged marine environment. Approximately 10 to 20 items are 
recovered from the seawall each year. Data on quantities, munitions
type, category, condition, and specific location varied considerably. 
Quantifiable and reliable trending analysis for these data is not 
possible.  MEC may also be present in the subsurface as a result of
burial by more recent accumulations of cobbles and boulders. 
However, these surface conditions preclude intrusive investigation. 
The current lateral deposition limits for MEC along the Andrew Lake
Seawall are at approximately 300 yards west and 800 yards east of 
the Andrew Lake spillway. These limits were verified during site 
visits in 2010.

Trench

Andrew
 Lake S

pillw
ay

Mulitple items recovered from ALSW-01 during  beach sweeps 
conducted between 1962 and 2009.  Only items with recorded 
location coordinates are shown.

Andrew
Lake

Andrew
Bay

Grid 12R

ALSW-01

C1-01

ALDA-02

ALDA-01

BC-03
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SECTION 2 

Identification and Screening of Technologies 
Section 2 of this FS Report identifies the remedial action objectives, remedial action goals, and potential 
applicable or relevant and appropriate requirements for remedial action at OU B-2. This section also introduces 
the general response actions, and provides a screening-level evaluation of potential technologies and process 
options that could be used to address MEC hazards at OU B-2. Technology and process options that passed the 
screening-level evaluation are assembled into the remedial action alternatives, which are further evaluated in 
subsequent sections of this FS Report. 

2.1 Overarching Elements 
This section describes the overarching elements for design and selection of remedial action alternatives at 
OU B-2.  

2.1.1 Remedial Action Objectives 
Remedial action objectives (RAOs) specify the contaminants and media of interest, exposure pathways, and 
preliminary remediation goals that permit development of a range of MEC detection, removal, and disposal 
alternatives, along with land use control (LUC) alternatives. The RAO for OU B-2 is to provide protection to 
human health and the environment by reducing and/or mitigating the risk associated with MEC exposure during 
future use of the area for wildlife management, subsistence, and recreational activities.  

2.1.2 Remedial Action Goals 
Remedial action goals consist of quantifiable specific goals for protecting human health and the environment 
from MEC, as demonstrated by the following: 

• Achieving an ESHA score of “B” or better (or an equivalent low score derived from an EPA-approved explosive 
hazard scoring system, such as the MEC HA) to achieve acceptable (low) risk for future land use as a wildlife 
refuge 

• Restricting access to the site(s) until active remedial measures are completed as defined in the ROD 

• Educating island residents and visitors/workers about the potential presence of MEC and the appropriate 
response and notification procedures  

• Minimizing the need for LUCs after active remedies are complete  

2.1.3 Applicable or Relevant and Appropriate Requirements and To Be 
Considered Criteria and Guidance 

CERCLA 121 requires, in part, that any applicable or relevant and appropriate standard, requirement, criterion, or 
limitation transmitted under any federal environmental law, or any more stringent state requirement 
transmitted pursuant to a state environmental statute, be met (or a waiver justified) for any hazardous 
substance, pollutant, or contaminant that will remain onsite after completion of the remedial action. The 
applicable or relevant and appropriate requirement (ARAR) identification process is based on CERCLA guidance 
(EPA, 1988; EPA, 1989). 

Potential ARARs and TBCs for OU B-2 remedial actions are driven by explosive rather than chemical hazards. 
Summaries of the potential location-, action-, and chemical-specific ARARs and TBCs assembled for OU B-2 are 
presented in Tables 2-1 through 2-3. The ARARs and TBCs are considered potential because the results of the 
FS-preferred remedial action alternative or alternatives have not been finalized; the location-specific 
requirements could be overly inclusive; and the action-specific requirements could be incomplete. Final remedial 
action ARARs will include federal and state water quality, endangered species, and pollution control regulations, 
as established in the ROD. 
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Although common RAOs, remedial action goals, and ARARs and TBCs have been identified for all of OU B-2, the 
following RAA-specific ARAR considerations merit review:  

• RAA-01 (OB/OD-01) – The presence of wetlands and stream channels in the RAA indicates that location-
specific ARARs pertaining to land use, wetlands, the Clean Water Act (CWA), and water quality standards are 
likely to be key ARARs for remedial actions at the RAA. Location-specific ARARs pertaining to cultural 
resources will also influence remedial actions at the RAA due to the presence of a WWII-era abandoned 
bridge over Moffett Creek and collapsed wooden structures. 

Additionally, OB/OD-01, which makes up all of RAA-01, was identified as a hazardous waste treatment unit in 
a RCRA Part B Permit application submitted to EPA in May 1991. Although a RCRA Part B Permit was never 
issued, OB/OD-01 is considered an interim status site and, therefore, is subject to closure requirements 
under RCRA (40 CFR 264, Subpart G, “Closure and Post-Closure”). The remediation of this site under CERCLA 
will comply with the substantive requirements of RCRA for closure and post-closure (or obtain a waiver). 
Following remediation under CERCLA, the unit will be administratively closed under RCRA. 

An agency-approved closure plan is required for closure of any RCRA-permitted unit, including interim status 
units. As summarized in 40 CFR 264.112, closure plans must identify steps necessary to perform partial 
and/or final closure of the facility at any point during its active life. Once the remedy has been determined 
for OB/OD-01 and documented in the ROD, it is assumed that the remedial design/remediation action work 
plan will serve as a closure plan, sufficient for the closure of the unit under RCRA. 

• RAA-02 (C1-01) – The presence of wetlands and stream channels in the RAA indicates that location-specific 
ARARs pertaining to land use, wetlands, the CWA, and water quality standards are likely to be key ARARs for 
remedial actions at the RAA.  

• RAA-03 West (MI-01, MI-02, and MI-03) – The presence of wetlands and stream channels in the RAA 
indicates that location-specific ARARs pertaining to land use, wetlands, the CWA, and water quality standards 
are likely to be key ARARs for remedial actions at the RAA. Location-specific ARARs pertaining to cultural 
resources will also influence remedial actions at the RAA due to the presence of a WWII-era diversion dam 
located on Moffett Creek. 

• RAA-03 East (HG-01 and RR-01)- The presence of wetlands and stream channels in the RAA indicates that 
location-specific ARARs pertaining to land use, wetlands, the Clean Water Act, and water quality standards 
are likely to be key ARARs for remedial actions at the RAA. Location-specific ARARs pertaining to cultural 
resources will also influence remedial actions at the RAA due to the presence of the known-distance rifle 
range at RR-01 and the grenade range at HG-01.  

• RAA-04 (SA93-01 and SA93-03) – The presence of wetlands and stream channels in the RAA indicates that 
location-specific ARARs pertaining to land use, wetlands, the CWA, and water quality standards are likely to 
be key ARARs for remedial actions at the RAA.  

• RAA-05 (ALDA-01 and ALSW-01) – The proximity of RAA-05 to Andrew Bay and Andrew Lake indicates that 
location-specific ARARs pertaining to coastal zone management, the CWA, and water quality standards are 
likely to be key ARARs for remedial action at RAA-05. Location-specific ARARs pertaining to cultural resources 
will also influence remedial actions at the RAA due to the presence of WWII-era bunker and Quonset hut 
foundations.  

Other ARARs and TBCs relevant to proposed remedial actions at the RAAs are discussed in Section 5. 
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TABLE 2-1 
Identification of Potential Federal and State Location-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Citation Description of Requirement Rationale for Use Potential Relevancy Possible Application 

Archeological and Historic Preservation Act of 1974 (16 USC469 et seq.) 

40 CFR 6.301(c), “Applicant Requirements” Requires that remedial actions do not cause the loss of any archaeological or historical data. 
This act mandates preservation of the data; it does not require protection of the actual waste 
site or facility. 

Archaeological and historic sites may be located within 
the OU B-2 project area. 

A Investigation and remediation activities that occur in or near 
archeological or historic sites. Evaluate/screen OU B-2 project area for 
archaeological or historic resources prior to 
investigation/remediation. 

National Historic Preservation Act of 1966 (16 USC 470 et seq.). 

36 CFR 800, “Protection of Historic Properties” 
40 CFR 6.301(b), “Applicant Requirements” 
Executive Order 11593, Protection and Enhancement of 
the Cultural Environment 
36 CFR 65, “National Historic Landmarks Program” 
36 CFR 60, “National Register of Historic Places” 

Requires federal agencies to consider the impacts of their undertaking on cultural properties 
through identification, evaluation, and mitigation processes and consultation with interested 
parties.  

Cultural and historic sites may be located within the 
OU B-2 project area. 

A Investigation and remediation activities that affect cultural or historic 
sites. Evaluate/screen OU B-2 project area for cultural and historic 
sites prior to investigation/remediation. 

American Indian Religious Freedom Act (42 USC 1996 et seq.) 

American Indian Religious Freedom Act Protects religious, ceremonial, and burial sites and the free practice of religions by Native 
American groups. 

Religious, ceremonial, and burial site may be located 
within the OU B-2 project area. 

A Investigation and remediation activities that affect religious, 
ceremonial, and burial sites. Evaluate/screen OU B-2 project area for 
the presence of religious, ceremonial, and burial sites prior to 
investigation/remediation. 

Native American Graves Protection and Repatriation Act of 1990 (25 USC 3001–13) 

43 CFR 10, “Native American Graves Protection and 
Repatriation Regulations” 

Establishes federal agency responsibility for discovery of human remains, associated and 
unassociated funerary objects, sacred objects, and items of cultural patrimony. Requires 
Native American tribal consultation in the event of discovery. 

Native American archaeological, cultural, and historic 
sites may be located within the OU B-2 project area; 
Native American remains and associated objects may 
be present. 

A Investigation and remediation activities that affect Native American 
archaeological, cultural, and historic sites that contain associated 
remains and objects. Evaluate/screen OU B-2 project area for Native 
American archaeological, cultural, and historic sites prior to 
investigation/remediation. 

Endangered Species Act of 1973 (16 USC 1531 et seq., 16 USC 1536[c]) 

50 CFR 402, “Interagency Cooperation–Endangered 
Species Act of 1971, as Amended” 
40 CFR 6.302(h), “Responsible Official Requirements” 

Prohibits actions by federal agencies that are likely to jeopardize the continued existence of 
listed species or result in the destruction or adverse modification of their critical habitat. 
Mitigation measures must be applied to actions that occur within critical habitats or 
surrounding buffer zones of listed species to protect the resource. 

Federal endangered or threatened species including 
fish, plants, and mammals and their critical habitat and 
buffer zones that may occur within the OU B-2 project 
area. 

RA Investigation and remediation activities that occur within critical 
habitats or designated buffer zones of federal listed species. 
Evaluate/screen OU B-2 project area for endangered or threatened 
species, or their habitat, prior to investigation/remediation. 

Migratory Bird Treaty Act of 1918 (16 USC 703 et seq.) 

16 USC 703 et seq., “Migratory Bird Treaty Act”  Implements various treaties and conventions for the protection of migratory birds. Under this 
act, taking, killing, or possessing migratory birds is unlawful. 

Migratory birds occur within the OU B-2 project area. A Investigation and remediation activities that have the potential to kill 
migratory birds or destroy their eggs or nests. Evaluate/ screen OU B-2 
project area for migratory bird habitat prior to 
investigation/remediation. 

Magnuson-Stevens Fishery Conservation and Management Act 
P.L.109-479, Magnuson-Stevens Act Primary law governing marine fisheries management in United States federal waters.  Establishes time of year when remedial actions that 

may affect fisheries can occur. 
A Investigation and remediation activities that occur within fisheries. 

Evaluate/screen OU B-2 project area for fisheries prior to 
investigation/remediation. 

Marine Mammal Protection Act (50 CFR 216)   
50 CFR 216, Marine Mammal Protection Act Prohibits, with certain exceptions, the "take" of marine mammals in U.S. waters and by U.S. 

citizens on the high seas, and the importation of marine mammals and marine mammal 
products into the U.S. 

Would apply to Andrew Bay for any whales, seals, etc. A Investigation and remediation activities that have the potential to kill 
marine mammals or destroy their habitats. Evaluate/ screen OU B-2 
project area for marine mammal habitat prior to investigation/ 
remediation. 
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TABLE 2-1 
Identification of Potential Federal and State Location-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Citation Description of Requirement Rationale for Use Potential Relevancy Possible Application 

66 FR 3853, Executive Order 13186, Responsibilities of Federal Agencies to Protect Migratory Birds 

16 USC 668; 50 CFR 22, “Bald and Golden Eagle 
Protection Act”  

Provides for the protection of the bald eagle and golden eagle by prohibiting the unpermitted 
taking, possession, sale, purchase, barter, offer to sell, purchase, or barter, transport, export, 
or import of any bald or golden eagle, alive or dead, including any part, nest, or egg (16 USC 
668[a]; 50 CFR 22). “Take” includes pursue, shoot, shoot at, poison, wound, kill, capture, trap, 
collect, molest, or disturb (16 USC 688[c]; 50 CFR 22.3). 

Bald eagles may occur within the OU B-2 project area. A Investigation and remediation activities that may “take” eagles. 
Evaluate/screen OU B-2 project area for bald eagles or their habitat 
prior to investigation/remediation. 

Fish and Wildlife Conservation Act of 1980 (16 USC 2901 
et seq.; 50 CFR 83) 

Preserve and promote conservation of non-game fish and wildlife and their habitats. Non-game wildlife may occur in the OU-B-2 project 
area. 

A Investigation and remediation activities that may impair non-game 
wildlife and/or their habitat. Evaluate/screen OU B-2 project area for 
non-game wildlife and/or their habitat prior to 
investigation/remediation. 

Floodplain Management, Executive Order 11988 

Federal, Executive Order 11988, Protection of 
Floodplains 
40 CFR 6, Appendix A; 10 CFR 1022, “Compliance with 
Floodplain and Wetland Environmental Review 
Requirements” 

Take action to avoid adverse effects, minimize potential harm, and restore and preserve 
natural and beneficial values of the floodplain. 

Some of the sites within OU B-2 subject to remediation 
are located within the Moffett Creek floodplain. 

A Investigation and remediation activities that occur within wetlands or 
a floodplain. Determine whether the OU B-2 area is located within a 
floodplain or wetland prior to investigation/remediation. 

Federal Coastal Zone Management Act (16 USC 1451 et seq., 15 CFR 923) 

Coastal Zone Management Act 
16 USC 1451–1464; 15 CFR 921–933 
6 AAC 50, Alaska Coastal Management Program 
administered by Alaska Department of Fish and Game 

Requires federal agencies conducting activities affecting the coastal zone be consistent with 
the approved state coastal zone management program. 
Federal projects that are anticipated to affect a coastal zone of a state with an approved state 
coastal zone management program (all coastal states except Georgia, Texas, Ohio, Indiana, 
Illinois, and Minnesota) must be consistent with the state’s plan. 
Specifies the policies, standards, and limitations applicable to effects to coastal resources. 

Some of the sites within OU B-2 subject to remediation 
are located near coastal zones. 

RA Investigation and remediation activities that occur within the coastal 
management zone. Determine whether the OU B-2 area is located in 
a coastal zone prior to investigation/remediation. 

Alaska National Interest Lands Conservation Act of 1980 

16 USC 410hh-3233 
43 USC 1602-1784 
Public Law 96-487 

Provides comprehensive management guidance for all public lands in Alaska, including 
provisions for wilderness, subsistence, transportation and utility corridors, oil and gas leasing, 
mining, public access, hunting, trapping and fishing, and implementation of the Alaska Native 
Claims Settlement Act. 
The Alaska National Interest Lands Conservation Act of 1980 set forth the following major 
purposes for establishing and managing the Alaska Maritime National Wildlife Refuge. 
(1) Conserve the refuge’s animal populations and habitats in their natural biodiversity 
including, but not limited to marine mammals, marine birds and other migratory birds, the 
marine resources upon which they rely, bears, caribou and other animals. 
(2) Fulfill international treaty obligations of the United States relating to fish and wildlife and 
their habitats. 
(3) Provide opportunities for continued subsistence uses by local residents (in a manner 
consistent with purposes number 1 and 2). 
(4) Conduct national and international scientific research on marine resources (in a manner 
consistent with purposes number 1 and 2). 
(5) Ensure water quality and quantity within the refuge (to the maximum extent practicable 
and in a manner consistent with purpose number 1). 

Designated certain public lands in Alaska as units of the 
National Park, National Wildlife Refuge, Wild and 
Scenic Rivers, National Wilderness Preservation and 
National Forest Systems. 

A Investigation and remediation activities that occur in Alaska Maritime 
National Wildlife Refuge land. Determine whether OU B-2 area 
includes designated units subject to this Act prior to 
investigation/remediation.  

National Wildlife Refuge System Improvement Act of 1997 

Public Law 105–57 – October 9, 1997 Amend the National Wildlife Refuge System Administration Act of 1966 to improve the 
management of the National Wildlife Refuge System. 

Upon transfer, Adak will incorporate into the National 
Wildlife Refuge System, created to conserve fish, 
wildlife, and plants and their habitats and to facilitate 
enjoyment of wildlife-dependent recreation. 

A Investigation and remediation activities that may impair non-game 
wildlife and/or their habitat. Evaluate/screen OU B-2 project area for 
non-game wildlife and/or their habitat prior to 
investigation/remediation. 

Alaska Fish and Game Requirements 
AS 16, 5 AAC 95 Provides for protection and conservation of various species of fish, wildlife, and plants. Potential ARAR for material stockpiling, placement of 

equipment, MEC detonation, and site excavation work 
in or near critical habitats. 

RA Investigation and remediation activities that occur near or in critical 
habitats. Evaluate/screen OU B-2 project area for critical habitat prior 
to investigation/remediation. 
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TABLE 2-1 
Identification of Potential Federal and State Location-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Citation Description of Requirement Rationale for Use Potential Relevancy Possible Application 
Waste Management and Disposal Authorization 
AS 46.03, 18 AAC 70, 18 AAC 72,  Prohibits discharge of dredged or fill material into wetlands without a permit. Obtain 

certification for any discharge into waterways that may be considered a pollutant.  
Potential ARAR for material stockpiling, placement of 
equipment, MEC detonation, and site excavation work 
in the vicinity of rivers, streams, tidal areas, and 
wetlands. 

RA Investigation and remediation activities that occur in the vicinity of 
rivers, streams, tidal areas, and wetlands.  

Clean Water Act 
33 USC 1251 et seq. 
401, 404, 301, 502 et seq. 

Establishes the basic structure for regulating discharges of pollutants into the waters of the 
United States (including wetlands) and regulating quality standards for surface waters. 
Section 404 establishes a program to regulate any person, company, tribe, or government 
agency planning to work in waters of the United States or to discharge dredged or fill material 
into waters of the United States. 
Section 401 provides states with the legal authority to review an application or project that 
requires a federal license or permit (in this case a 404 permit) that might result in a discharge 
into a water of the United States. 
Under Sections 301 and 502 of the Clean Water Act, any discharge of dredged or fill materials 
into "waters of the United States," including wetlands, is forbidden.  

Potential ARAR for material stockpiling, placement of 
equipment, MEC detonation, and site excavation work 
within rivers, streams, tidal areas, and wetlands. 

RA Investigation and remediation activities that occur near or in bodies 
of water or wetlands that will result in the discharge of fill material to 
these waters/wetlands. In lieu of a permit, compliance with the 404 
program will involve coordination with the U.S. Army Corps of 
Engineers to determine specific substantive requirements, including 
mitigation and restoration requirements, to avoid adverse effects on 
wetlands and other waters of the U.S. 
Since no permit would be required for an onsite action, state 
certification (18 AAC 15.180) is not legally required. However, 
coordination with ADEC may be required to determine/confirm that a 
discharge would not violate the requirements of CWA §401(a)(1) or 
the state water quality standards. A discharge of dredged or fill 
material that does not comply with the CWA §404(b)(1) guidelines (40 
CFR 230.10) or state water quality standards will occur only in 
accordance with CERCLA waiver criteria for ARARs. 

Rivers and Harbors Act of 1899 

33 USC 403; Chapter 425, March 3, 1899; 30 Stat. 1151, 
Rivers and Harbors Appropriation Act of 1899 

Section 9 of the Act prohibits the construction of any bridge, dam, dike or causeway over or in 
navigable waterways of the U.S. without Congressional approval. Administration of Section 9 
has been delegated to the Coast Guard. Structures authorized by state legislatures may be 
built if the affected navigable waters are totally within one state, provided that the plan is 
approved by the Chief of Engineers and the Secretary of the Army (33 USC 401). 
Under Section 10, the building of any wharfs, piers, jetties, and other structures is prohibited 
without Congressional approval, and excavation or fill within navigable waters requires the 
approval of the Chief of Engineers. Service concerns include contaminated sediments 
associated with dredge or fill projects in navigable waters. 
Authority of the U.S. Army Corps of Engineers to issue permits for the discharge of refuse 
matter into or affecting navigable waters under Section 13 of the 1899 Act (33 USC 407; 30 
Stat. 1152) was modified by Title IV of P.L. 92-500, October 18, 1972, the Federal Water 
Pollution Control Act Amendments of 1972 (33 USC 1341-1345; 86 Stat. 877), as amended, 
which established the National Pollutant Discharge Elimination System Permits. 

Potential ARAR for material stockpiling, placement of 
equipment, MEC detonation, and site excavation work 
within rivers, streams, tidal areas, and wetlands. 

A Investigation and remediation activities that occur near or in bodies 
of water or wetlands that will result in the discharge of fill material to 
these waters/wetlands. In lieu of a permit, compliance with the 404 
program will involve coordination with the U.S. Army Corps of 
Engineers to determine specific substantive requirements, including 
mitigation and restoration requirements, to avoid adverse effects on 
wetlands and other waters of the U.S. 
Since no permit would be required for an onsite action, state 
certification (18 AAC 15.180) is not legally required. However, 
coordination with ADEC may be required to determine/confirm that a 
discharge would not violate the requirements of CWA §401(a)(1) or 
the state water quality standards. A discharge of dredged or fill 
material that does not comply with the CWA §404(b)(1) guidelines (40 
CFR 230.10) or state water quality standards will occur only in 
accordance with CERCLA waiver criteria for ARARs. 

Alaska Historic Preservation Requirements 
AS 41.35; 11 AAC 16 Preserves and protects the historic, prehistoric, and archeological resources of Alaska from 

loss, desecration, and destruction so that the scientific, historic, and cultural heritage 
embodied in these resources may pass undiminished to future generations.  

Cultural and historic sites may be located within the 
OU B-2 project area. 

A Investigation and remediation activities that affect cultural or historic 
sites. Evaluate/screen OU B-2 project area for cultural and historic 
sites prior to investigation/remediation. 

Alaska Coastal Management Program 
AS 46.40; 6 AAC 80; 6 AAC 85 Specifies the policies, standards, and limitation applicable to effects on coastal resources. Some of the sites within the OU B-2 subject to 

remediation are located near coastal zones. 
RA Investigation and remediation activities that occur within the coastal 

management zone. Determine whether the OU B-2 area is located 
within a coastal zone prior to investigation/remediation. 

Activities on State Lands 
AS 38, AS 41.17, AS 41.2, AS 41.23 Regulates activities on state-owned lands, including tidelands and submerged lands. Some of the sites within OU B-2 subject to remediation 

are located on state lands (e.g., RAA-02 [ALSW-01]). 
RA Investigation and remediation activities that occur within state lands. 

µg/m3 = microgram(s) per cubic meter  
A = applicable 
AAC = Alaska Administrative Code 
CFR = Code of Federal Regulations 
RA = relevant and appropriate 
TBC = to be considered 
USC = United States Code 
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TABLE 2-2 
Identification of Potential Federal and State Action-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
RCRA Closure and Post-closure Care  
40 CFR 265 
Subpart G, “Closure and Post-Closure” 

Sections 265.111 through 265.115 (which concern closure) apply to the owners and 
operators of all hazardous waste management facilities; and Sections 265.116 through 
265.120 (which concern post-closure care) apply to the owners and operators of all 
hazardous waste disposal facilities. 

OB/OD-01 was identified as a hazardous waste 
treatment unit in a RCRA Part B Permit application 
submitted to EPA in May 1991. Although a RCRA Part B 
Permit was never issued, OB/OD-01 is considered an 
interim status site and therefore is subject to closure 
requirements under RCRA (40 CFR 265, Subpart G – 
Closure and Post-Closure). 

A Closure and post-closure care at OB/OD-01. 

40 CFR 264, Subpart X 
Miscellaneous Units 

40 CFR 264.603, “Post-closure care.” Criteria for post-closure of miscellaneous land-
based units, such as OB/OD areas. 
A miscellaneous unit that is a disposal unit must be maintained in a manner that 
complies with 40 CFR 264.601 during the post-closure care period. In addition, if a 
treatment or storage unit has contaminated soils or ground water that cannot be 
completely removed or decontaminated during closure, then that unit must also meet 
the requirements of §264.601 during post-closure care. 
40 CFR 264.602, Monitoring, analysis, inspection, response, reporting, and corrective 
action. Standards required that a miscellaneous unit comply with 40 CFR 64.601. 
40 CFR 264.601, Environmental performance standards. The basic elements of this 
standard include: 
A miscellaneous unit must be closed in a manner that will ensure protection of human 
health and the environment. Protection of human health and the environment includes, 
but is not limited to: 

− Prevention of any releases that may have adverse effects on human health or 
the environment because of migration of waste constituents in the ground 
water or subsurface environment. 

− Prevention of any releases that may have adverse effects on human health or 
the environment because of migration of waste constituents in surface water, 
or wetlands or on the soil surface. 

− Prevention of any release that may have adverse effects on human health or 
the environment because of migration of waste constituents in the air. 

OB/OD-01 was not identified as a disposal unit in the 
RCRA Part B Permit application; however, it is a land-
based treatment unit that could be closed with waste in 
place. 

RA While not a permitted Miscellaneous Unit or a disposal unit, the 
post-closure care standards are relevant and appropriate to a land-
based miscellaneous unit that is closed with waste in place. 
Subpart X requires that the unit be closed in a manner that prevents 
“any releases that may have adverse effects on human health or the 
environment because of migration of waste constituents in the 
ground water or subsurface environment…” 

18 AAC 70  Discharges of dredged or fill material into a waterbody must meet water quality 
standards. 

Potential ARAR for material stockpiling, placement of 
equipment, MEC detonation, and site excavation work 
in the vicinity of rivers, streams, tidal areas, and 
wetlands. 

RA Investigation and remediation activities that occur in the vicinity of 
rivers, streams, tidal areas, and wetlands. 

Military Munitions Rule (40 CFR Part 266, Subpart M) 
Military Munitions Rule (40 CFR Part, 266 Subpart M) Identification of hazardous waste munitions and treatment and storage requirements 

for hazardous waste munitions. The rule clarified when military munitions become solid 
wastes. 

MEC has been found and potential for uncovering or 
encountering MEC exists during excavation and 
consolidation activities.  

A Routine range clearance activities at active and inactive ranges are 
deemed to not render the used munition a regulated solid or 
potential hazardous waste. However, on-range disposal (for 
example, recovery, collection, and subsequent burial or placement in 
a landfill) would render the used munition a solid or potential 
hazardous waste. 
An unused munition is not a solid waste or potential hazardous 
waste when it is being repaired, reused, recycled, reclaimed, 
disassembled, reconfigured, or otherwise subjected to materials 
recovery actions. 
While this rule is applicable to active or inactive ranges, it would be 
relevant and appropriate to a range that will be closed with waste in 
place. 
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TABLE 2-2 
Identification of Potential Federal and State Action-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
Clean Air Act (40 CFR 51.40 et seq.) 
National Ambient Air Quality Standard for Particulate Matter 
(40 CFR 51.40 et seq.) 
State of Alaska Air Quality Protection (18 AAC 50.110, 18 AAC 
50.030) 

National Ambient Air Quality Standard for Particulate Matter. 
Requirements for the prevention of any air emissions that may be injurious to human 
health or welfare, animal or plant life, or property, or that would unreasonably interfere 
with the enjoyment of life or property. 

 RA Potential for detonation activities that may generate particulate 
matter emissions. 

Clean Water Act 
33 USC 1251 et seq. 
401, 404, 301,502 et seq. 

Section 404 establishes a program to regulate any person, company, tribe, or 
government agency planning to work in waters of the United States or to discharge 
dredged or fill material into waters of the United States. 
Section 401 provides states with the legal authority to review an application or project 
that requires a federal license or permit (in this case a 404 permit) that might result in a 
discharge into a water of the United States. 
Under sections 301 and 502, any discharge of dredged or fill materials into "waters of 
the United States," including wetlands, is forbidden 

Potential ARAR for material stockpiling, placement of 
equipment, MEC detonation, and site excavation work 
within rivers, streams, tidal areas, and wetlands. 

RA Investigation and remediation activities that occur near or in bodies 
of water or wetlands. 

Alaska Institutional Control Regulations 
18 AAC 75.375.  Identifies the circumstances in which institutional controls may be required as part of 

remedial action, defines the components of ICs, and identifies the procedures for 
establishing, documenting, and removing ICs. 

Manage residual MEC risk remaining at a site, with 
possible application as a stand-alone response without 
MEC physical removal. 

A Some form of ICs will be a part of any remedial action that takes 
place at OU B-2.  

DoD Ammunition and Explosives Safety Standards (DoD 6055.09-M) 
DoD Ammunition and Explosives Safety Standards 
(DoD 6055.09-M) 

DoD standard issued under the DDESB that establishes policies and procedures 
necessary to provide protection to personnel as a result of DoD ammunition, explosives, 
or chemical agents and contamination of real property currently or formerly owned, 
leased, or used by DoD. 

 TBC Storage of munitions and siting of magazines is under authority of 
DDESB.  

Naval Sea Systems Command (NAVSEA)  
NAVSEA OP5, Ammunition and Explosives Safety Ashore, 
Volume 1, Seventh Revision  
(dated March 1, 1995) 

The explosives safety policies of the Department of the Navy are directed at providing 
reliable ammunition and explosives in sufficient quantity to satisfy Navy and Marine 
Corps requirements in a safe manner. 
The purpose of this manual is to acquaint personnel with the characteristics and hazards 
of ammunition, explosives, and other related hazardous materials and to specify 
standardized safety regulations for all operations where ammunition and explosives are 
or are intended to be present. 

 TBC These policies emphasize safe and efficient operating procedures 
while: 
Providing the maximum possible protection to personnel and 
property from the damaging effects of potential accidents involving 
Department of the Navy ammunition and explosives. 

Limiting the exposure of a minimum number of persons, for a 
minimum time, to the minimum amount of ammunition and 
explosives consistent with safe and efficient operations. 

DOT Hazardous Materials Transportation Regulations (49 CFR 170–173) 
Hazardous Materials Transport Regulations–Hazardous 
Materials Table (49 CFR 172.101) 

Provides information on regulated hazardous materials including hazard classes, 
packing, and labeling standards. 

 RA Potential for the classification of hazardous materials or hazardous 
wastes generated onsite for transportation purposes. 

Hazardous Materials Transportation Regulations–Training 
(49 CFR 172.700–704) 

Requirements for DOT training.  RA Potential for onsite workers engaged in a DOT function. 

U.S. Navy Environmental and Natural Resources Program (OPNAVINST 5090.1B) 
Environmental and Natural Resources Program Manual 
(OPNAVINST 5090.1B) 

U.S. Navy guidance manual on environmental and natural resources operations.  TBC Potential for operations that may affect environmental and natural 
resources. 

NAVFAC Green Sustainable Remediation, DoD Memorandum August 10, 2009 – Consideration of Green and Sustainable Remediation (GSR) practices in the Defense Environmental Restoration Program 
NAVFAC Green Sustainable Remediation Pursuant to Executive Order 3514 (October 5, 2009, Federal Leadership in 

Environmental, Energy, and Economic Performance). GSR to be implemented as part of 
existing Navy remedy optimization program, with the goal of selecting technologies that 
will work and are appropriate. GSR should be considered throughout the cleanup 
process. Sustainability should be considered when developing performance objectives.  

TBC for MEC investigation, removal, material 
stockpiling, placement of equipment, MEC detonation, 
and site excavation work within rivers, streams, tidal 
areas, and wetlands. 

TBC Potential for operations that may affect environmental and natural 
resources. 
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TABLE 2-2 
Identification of Potential Federal and State Action-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
DoD Institutional Control/LUC Policy (Army) 
Engineering Pamphlet 1110-1-24, “Establishing and Maintaining 
Institutional Controls for Ordnance and Explosives (OE) 
Projects.” 

Provides USACE guidance on the process to be used to develop, implement, and 
maintain institutional controls on OE project sites. 

Manage residual MEC risk remaining at a site, with 
possible application as a stand-alone response without 
MEC physical removal. 

TBC Restrictions or other institutional controls evaluation to occur 
concurrent with intended or site-specific use of the property to 
assess suitability for transfer. 

Policy on Land Use Controls Associated with Environmental 
Restoration Activities – DoD, January 17, 2001 

Provides DoD components with environmental restoration and land use management 
responsibilities an overall DoD framework for implementing, documenting, and 
managing LUCs for real property being transferred out of Federal control and for active 
installations. 

Feasibility studies started after October 31, 2000 “shall 
conform to DoD policies on land use controls.” 

TBC Needed when the restoration decision requires controls on, or limits 
to, property use to prevent or limit exposures and states 
requirements for LUC databases, LUC modification/termination and 
MOA/MOU. 

Navy Guidance for Planning and Optimizing Monitoring Strategies   
User Guide UG-2081-ENV, Navy Guidance for Planning and 
Optimizing Monitoring Strategies, August 2008. 

Provides comprehensive information for optimizing monitoring programs at 
remediation sites, includes implementation of land use controls.  

Provide strategies, tools, and resources which can be 
applied to the design and optimization of monitoring 
programs.  

TBC  

Navy Principles and Procedures for Specifying, Monitoring and Enforcement of Land Use Controls and Other Post-ROD Actions.  
Memorandum for Deputy Under Secretary of Defense, dated 
April 2, 2003.  

Presents a set of principles to assist Navy field commands and EPA Regions in better 
implementing respective CERCLA responsibilities. The principles do not replace or 
substitute any CERCLA statutory or regulatory requirements, but they serve as a 
mutually agreed-upon framework to provide a more efficient process for implementing 
LUCs.  

Application of principles for implementation of 
remedial actions.  

ARAR At sites where contaminants may be left in place, LUCs (engineering 
and institutional controls) will be used to ensure that the 
contaminants do not pose an unacceptable risk to human health or 
the environment. 

DDESB= Department of Defense Explosives Safety Board 
MOA/MOU = memorandum of agreement, memorandum of understanding 
NAVSEA = Naval Sea Systems Command 
OPNAVINST = Office of the Chief of Naval Operations Instruction 
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TABLE 2-3 
Identification of Potential Federal and State Chemical-specific ARARs and TBCs for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
Soil 
18 AAC 75.340, Alaska Soil Cleanup Levels Provides requirements for cleanup levels for hazardous substances in soil. Cleanup levels will 

be based on an estimate of the reasonable maximum exposure expected to occur under 
current and future site conditions.  

Future land users may be exposed to hazardous 
substances in soil or sediment. 

A Evaluation of soils to be used for backfill and cover or caps.  

Groundwater 
18 AAC 80 Alaska Drinking Water Regulations 
18 AAC 70 Alaska Water Quality Standards 
18 AAC 75.345 Alaska Groundwater and Surface Water 
Cleanup Levels  

Establish maximum contaminant concentrations for organic and inorganic contaminants in 
public water systems. These concentrations are equivalent to, or more stringent than, the 
maximum contaminant limits of the Safe Drinking Water Act. 
Establish criteria for protected classes of water use including groundwater that discharges to 
surface water. For toxic and other deleterious organic and inorganic substances, the most 
stringent of the EPA ambient water-quality criteria and Alaska drinking water standards are to 
be used. 
Provide requirements for cleanup levels for hazardous substances in groundwater. Cleanup 
levels will be based on use of groundwater as a drinking water source.  

Groundwater downgradient of sites may be used as 
drinking water. 

A Possible discharge requirements for groundwater recovered 
during dewatering activities. 

Surface Water  
18 AAC 70 Alaska Water Quality Standards Establish criteria for protected classes of water use including groundwater that discharges to 

surface water. For toxic and other deleterious organic and inorganic substances, the most 
stringent of the EPA ambient water-quality criteria and Alaska drinking water standards are to 
be used.  

Groundwater downgradient of capped or covered 
waste may discharge to surface water. 

A Possible discharge requirements for groundwater recovered 
during dewatering activities. 

18 AAC 83, Alaska Pollutant Discharge Elimination 
System 

Establishes standards for the prevention of pollutant discharge in stormwater. Standards for 
stormwater are outlined in General Permits as authorized by this rule. General Permit for 
Discharges from Large and Small Construction Activities (APDES Permit No. AKR100000) 
addresses stormwater discharges from land-disturbing activities that disturb greater than one 
acre. 

General Permit No. AKR100000 includes substantive 
requirements, including the requirement for a 
Stormwater Pollution Prevention Plan, inspections, and 
monitoring of stormwater that is discharged during 
land- disturbing activities.  

A The substantive requirements of the General Permit apply to 
remediation activities that disturb one or more acres of land.  

Air Emissions 
Clean Air Act of 1977 (42 USC 7401 et seq.), 40 CFR 50, “National Ambient Air Quality Standards” 
40 CFR 50.7, “National Primary and Secondary Ambient 
Air Quality Standards for ambient air quality standards 
for PM2.5.” Adopted by reference in 18 AAC 50.035. 

Establishes primary and secondary air quality standards for particulate matter, which are 
15 µg/m3 annually or 65 µg/m3 per 24-hour average concentration. Although National Primary 
and Secondary Ambient Air Quality Standards are never ARARs, they may be used as other 
criteria or guidelines on an appropriate basis. 

Particulates and dust may be generated during OU B-2 
remedial actions. 

TBC Soil remediation actions, including drilling, demolition, and 
excavation. 

µg/m3 = microgram(s) per cubic meter  
A = applicable 
APDES = Alaska Pollutant Discharge Elimination System 
DOT = U.S. Department of Transportation 
FR = Federal Register 
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2.2 General Response Actions 
GRAs describe those actions that can potentially achieve the RAO and are intended to mitigate potential 
exposure to, and/or remove, MEC. The GRAs to address MEC at OU B-2 include the following: 

• No Action – No remedial measures are implemented. The No Action GRA is required for consideration by the 
NCP and provides a baseline for comparison. 

• LUCs – LUCs consist of ICs and ECs used to limit access or exposure to MEC. ICs are legal devices imposed to 
ensure that restrictions on land use stay in place (for example, affirmative and restrictive covenants, 
equitable servitudes, notices, educational materials, and inspection, maintenance, and reporting 
requirements) and to ensure that ECs stay in place. ECs are physical barriers and other mechanisms used to 
limit access and/or exposure to MEC (for example, fences, gates, and signs). LUCs would be necessary for 
most remedial alternatives before and during implementation of active remedies, and for any alternative 
that leaves MEC in place. 

• Removal – Detection and physical removal of MEC. Must be combined with MEC disposition (treatment) to 
be complete. 

The GRA of “containment” (“entombment” for seafloor containment) and other GRAs typically evaluated for 
chemical sites were initially considered as potential GRAs for OU B-2 but were not included as potentially 
applicable technologies because these response actions either: 

• Do not address the explosive hazards posed by MEC. 

• Could pose significant impacts to natural resources and may not meet ARARs related to natural resources 
protection.  

2.2.1 Technologies and Process Options 
Except for No Action, each GRA can be achieved by several remedial technologies and associated process 
options. In this context, the following definitions apply: 

• Remedial Technologies – The general categories of remedies under a GRA. For example, the use of 
engineering controls is one of the remedial technologies under the LUCs GRA. 

• Process Options – Specific categories of remedies within each remedial technology. The process options are 
used to implement each remedial technology. For example, the remedial technology of engineering controls 
could be implemented through the construction of fences, one of several process options under this 
technology. 

A summary of potentially applicable remedial technologies and process options available to implement the GRAs 
for MEC at OU B-2 are listed in Table 2-4. Additional information regarding these technology types and process 
options are provided in Appendix C. 

2.2.2 Applicability Screening 
After identifying potentially applicable technologies and process options in Table 2-4, the options were screened 
for implementability, effectiveness and cost for use at OU B-2. “Applicability” refers to the ability of the remedial 
technology or process option to address identified COCs and media of concern. Each process option listed in 
Table 2-4 was screened for implementability to determine whether process options were potentially applicable. 
This initial screening eliminated technologies and process options that are not implementable for the MEC 
distribution, density, and/or site characteristics found at OU B-2. The results of the applicability screening for 
potential remediation technologies and process options are shown in Table 2-5. Table 2-5 also provides the 
rationale for either retaining or screening out a particular process option.  

For the screening, the methodology used to select representative process options for use at OU B-2 is not a 
comparative analysis between process options within a technology, but an initial assessment of the effectiveness, 
implementability, and cost evaluations, as well as past use of the technology or process option at Adak Island. For the 
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terrestrial removal GRAs, these process options were selected as the best established, proven (determined to be 
effective during previous MEC investigation and removal actions), and reliable over a range of potential site conditions 
at OU B-2. For the offshore GRA process options, existing characterization information indicates the retained detection 
and removal process options represent the most implementable, and thus the most applicable, options. Finally, 
because some stand-alone process options may not completely satisfy the RAO established for OU B-2, several process 
options might be used in conjunction with other process options to fully achieve the RAO.  

The results of the applicability screening indicated the following:  

• The No Action Alternative is considered applicable pursuant to requirements of the NCP and retained for 
further analysis.  

• All of the LUC process options are included for further analysis, and combined with other process options to 
fully achieve the RAO. LUCs represent effective and implementable process options with moderate costs.  

• Applicable terrestrial detection process options include visual inspections, analog geophysical systems and 
land-based or towed geophysical DGM platform equipment. These three process options are considered 
effective, highly implementable with low to moderate total costs. These three process options might be 
combined to detect MEC depending on site-specific terrain conditions and detection objectives at the RAAs. 
Airborne magnetometry and LiDAR technologies are typically used early in the site characterization process 
to identify areas of interest, and are not considered further because most of the MEC areas have been 
defined. Classification is considered an emerging technology still in demonstration phase, but may be 
applicable for future for consideration as a remedial action planning task.  

• Applicable terrestrial removal process options include manual and mechanical excavation. Manual excavation 
of single anomalies is considered effective, highly implementable with low cost. Mechanical excavation is 
considered effective, highly implementable and moderate cost when used to supplement manual excavation 
in areas with a high density of MEC/metallic anomalies or to reach deep subsurface anomalies.  

• Applicable terrestrial screening process option includes manual screening of excavated materials. This 
process option is considered effective, highly implementable, and moderate cost. Soils at Adak are too wet 
and cohesive for mechanical screening devices and thus this process option is not considered effective or 
implementable.  

• Potentially applicable offshore detection process options include visual inspection, camera-aided inspection 
and underwater magnetometer/DGM tools to inspect the Andrew Bay seafloor for MEC. These three process 
options are considered moderately effective and implementable with low to moderate total costs.  

• Potentially applicable offshore removal process option consists of mechanical dredging. Although there are 
potential environmental and ecological impacts associated with this option, mechanical dredging might 
represent the most effective method for the removal of MEC in Andrew Bay. This process option might be 
difficult to implement in the rough sea conditions of Andrew Bay, and presents high costs. Also, mechanical 
dredging might require addition of technologies to control turbidity, such as silt barriers, floating silt curtains, 
or silt protectors. Hydraulic dredging, magnets/electromagnets and mechanical raking process options are 
not considered further due to explosive safety hazards and because these technologies are not conducive to 
the nature of the seafloor in Andrew Bay. Offshore manual removal presents extensive safety and logistical 
support requirements for diving in the rough sea and cold water conditions of Andrew Bay and is not 
considered applicable.  
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TABLE 2-4 
Summary of Potentially Applicable Remedial Technologies and Process Options for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
General Remedial Action Remedial Technology Process Option Description Comments 

No Action None None No action is taken. Required by NCP. 

LUCs 

Institutional controls 

Access controls (including 
land use restrictions) 

Legal devices (deed restriction, affirmative or restrictive covenants, equitable 
servitudes) imposed to ensure that restrictions on land use and engineering 
controls remain in place. Process option includes monitoring and updating of 
controls as necessary. 

Typically used in combination with other technologies and process options. 

Educational awareness 

Process of providing the community with information regarding the site to 
advocate and strengthen community participation during clean up and long-term 
management of sites. Process option includes monitoring and updating of 
awareness program. 

Typically used in combination with other technologies and process options. 

Engineering controls Fencing, gates, and signs Physical barriers that limit access and signs to warn people of dangers. Monitoring 
and maintenance required as part of a long-term site management program. 

Typically used in combination with other technologies and process options. 

Removal (Terrestrial) 

Detection (terrestrial) 

Visual Detection of MEC through visual observation. Process typically used in combination with other detection methods. 

Geophysical systems 

Includes analog and digital geophysical mapping (DGM) tools that measure and, in 
some cases, digitally record geophysical measurements and where the recorded 
data can be geo-referenced to where each measurement occurred. 

 

 

Analog geophysical tools – Also known as “Mag & Flag” or “Mag & Dig”, approach used to locate buried ordnance. Hand-held 
metal detectors, such as fluxgate magnetometers, are used to screen an area and detect metallic materials. 

Land-based carried or towed DGM platform equipment to detect and digitally record the location of ferrous and non-ferrous 
materials in the subsurface. 

Airborne magnetometry that includes use of magnetometer arrays carried by helicopters or other aircraft to scan large areas for 
geophysical anomalies indicative of munitions use. 

Classification. Considered innovative technology that employs use of advanced geophysical signal processing technology to 
distinguish subsurface MEC from non-munitions-related objects, allowing MEC removal actions to focus on items posing 
explosive hazards. 

Removal (terrestrial) 

Manual excavation Removal of individual anomalies using commonly available hand tools. Industry standard method for performing MEC investigations and removals.  

Mechanical excavation Removal of anomalies using mechanical excavating equipment, such as a backhoe 
or excavator. 

Typically used at sites with high concentrations of subsurface MEC and/or debris and to supplement manual excavation in 
difficult to access or deep anomalies.  

Manual screening of 
excavated materials 

Excavated soil systematically placed in thin layers and inspected using visual 
observation aided with hand-held geophysical instruments to screen the soil layer 
and remove MEC and metallic materials. 

Used at sites with high concentrations of subsurface MEC and/or debris and sites with dry soils or sites where soils can be laid 
out for drying and inspection. 

Mechanical screening of 
excavated materials 

Excavated soil is processed through a series of screens and conveyors to produce 
size-segregated materials that can then be examined for MEC by UXO technicians. 

Used at sites with high concentrations of subsurface MEC and/or debris and sites with dry, non-cohesive soils or sites where soils 
can be laid out for drying prior to mechanical screening.  
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TABLE 2-4 
Summary of Potentially Applicable Remedial Technologies and Process Options for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
General Remedial Action Remedial Technology Process Option Description Comments 

Removal (Offshore) 

Detection (offshore) 

Visual 

Detection of submarine MEC through visual observation. Use of divers to conduct 
visual searches to locate and identify MEC on seafloor. 

Useful for sites with shallow water and relatively calm surf conditions. Limited to water depths of 120 feet or less.  

Use of towed underwater cameras to locate and identify MEC on seafloor. 
Useful for sites where seafloor conditions allow for camera to be towed in close proximity the seafloor.  

Geophysical systems 

Includes analog and digital geophysical mapping (DGM) tools that measure and, in 
some cases, digitally record geophysical measurements and where the recorded 
data can be geo-referenced to where each measurement occurred.  

 

 

Use of analog geophysical tools by diver using hand-held instrument. For sites with shallow water and relatively calm surf 
conditions. Limited to water depths of 120 feet or less.  

Digital geophysical mapping – Use of Remotely Operated Vehicle (ROV) equipped with DGM tools that digitally record 
geophysical measurements and where the recorded data can be geo-referenced to where each measurement occurred. Includes 
all geophysical tools capable of recording and geo-referencing geophysical measurements. For sites in which seafloor conditions 
are conducive to effective use of towed instruments to allow sensors to be in close proximity to the seafloor. Able to detect 
metallic items buried in the shallow sediment, or that might be out of sight between or beneath boulders, but cannot distinguish 
among MEC, metal debris, and ferrous rocks. 

Acoustic technologies. Use of acoustic systems to transmit sound energy and analyze the return signal (echo) to determine 
bathymetry and seafloor conditions. Includes side-scan sonar, multi-beam sonar, synthetic aperture sonar, buried object 
scanning sonar, and sub-bottom profiling. Might be used in conjunction with underwater geophysical survey systems for further 
site characterization (nature of seafloor and sediment). Requires a very high-quality navigation system on the towfish and 
advanced processing techniques to be effective. Acoustic technologies are not effective in differentiating between metallic and 
nonmetallic objects and cannot detect items (MEC/MPPEH) buried in the sediment. 

Removal (offshore) 

Manual Use of divers to manually remove MEC/MPPEH For sites for relatively easily accessible MEC/MPPEH in water depths of 120 feet or less, in relatively calm sea conditions.  

 

 

Dredging 

Hydraulic dredging involves the use of a centrifugal pump to vacuum a mixture of 
dredged material (including MEC) and water from the seafloor. The amount of 
water sucked up with the material is controlled to make the best mixture. Too little 
water and the dredge will bog down; too much water and the dredge will not be 
efficient in moving sediment. Once at the staging, area, material would be 
inspected, sorted, and segregated by UXO technicians. 

Dredging technology best suited for seafloor environment with fine-grained sediment substrate. Sediment may be entrained into 
the slurry mixture, while denser objects (i.e., cobbles, boulders, MEC) would sink to the bottom and away from pump 
entrainment. Or, if there is a lot of debris in the dredging site, the pumps can clog and impair efficiency. Potential explosive 
safety hazards related to entrained MEC. May not be suited for rough sea conditions. 

Mechanical dredges function by scooping sediment into a bucket-shaped container 
and bringing it to the surface where it is dumped into a placement area or 
transportation unit. These dredges usually consist of an excavator (i.e., clamshell 
bucket, dragline, power shovel, or backhoe) mounted on the deck of a non-self-
propelled barge, followed by inspection, sorting, and segregation of MEC by UXO 
technicians. 

Mechanical dredges work best in consolidated, or hard-packed, materials and can be used to clear rocks and debris. However, 
dredging buckets have difficulty retaining loose, fine material, which can be washed from the bucket as it is raised. Might require 
addition of technologies to control turbidity, such as silt barriers, floating silt curtains, or silt protectors. May not be suited for 
rough sea conditions.  
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TABLE 2-4 
Summary of Potentially Applicable Remedial Technologies and Process Options for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
General Remedial Action Remedial Technology Process Option Description Comments 

 Disposition (terrestrial and 
offshore) 

Landfill disposal Landfill disposal only permitted for inspected and certified metal scrap.  Unacceptable method of MEC/MPPEH disposition pursuant to DoD Manual 4160.2 and DoD 4160.21.M-1 (Defense 
Demilitarization Manual).  

Blow-in-place Destruction of MEC/MPPEH by detonating the item without moving it from the 
location where it was found. 

Routinely performed MEC/MPPEH disposition process. Accomplished by placing an explosive charge alongside the item. 

Consolidation and open 
detonation 

Collection, configuration, and subsequent destruction of MEC/MPPEH by explosive 
detonation. 

Routinely performed MEC/MPPEH disposal process. Process can be employed only for munitions that have been inspected and 
deemed acceptable to move. 

Controlled detonation 
chamber 

Controlled disposal of MEC/MPPEH in a blast chamber. The explosion chamber 
consists of an elongated, double-walled, insulated, steel explosion chamber 
anchored by bolts to a reinforced-concrete foundation. 

Disposition technology for sites in which BIP or consolidation and open detonation are not feasible. Requires import of large 
specialized equipment, possible permitting, and waste disposal with high costs. BIP or consolidation and open detonation 
disposition are feasible at Adak, thus rendering this technology unnecessary. Moderate to high cost. 

Thermal flashing 

Proven method to thermally remove minor explosives residue from MD to achieve 
5X decontamination of MD and metal scrap. Technology is also useful for the 
destruction of small, loaded-ammunition components such as primers, fuzes, 
boosters, detonators, activators, relays, delays, and all types of small-arms 
ammunition. 

Thermal technology used to remove minor explosives residue from MD and other metal scrap, and the destruction of small arms 
ammunition. May be used in concert with MD and other metal scrap processing inspection/certification described below.  

MD and Metal scrap 
processing and disposal 

Inspection, verification, and disposal/recycling of removal action residues, ranging 
from MD to packaging materials to metal scrap.  

Disposition process required for MD and metal scrap material in accordance with DoD 4140.62 (MPPEH) and then demilitarized 
through cutting, crushing, shearing, or breaking and then smelted/recycled pursuant to DoD Manual 4160.28 (Defense 
Demilitarization: Procedural Guidance) and DoD 4160.21.M-1.  

Note: Shading indicates technologies and process options that are not retained for further screening. 
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TABLE 2-5 
Summary of Implementability Analysis of Applicable Remedial Technologies and Process Options for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

General Remedial 
Action Remedial Technology Process Option Applicability at OU B-2 

No Action None None Applicable. Required by NCP. Implementable. Not effective. No related cost.  

LUCs 
Institutional controls 

Access controls. Includes monitoring and updating of controls as necessary.  Applicable. Implementable. Effective in combination with other technologies and process options. Moderate cost.  
Educational awareness. Includes monitoring and updating of awareness program as necessary. Applicable. Implementable. Effective in combination with other technologies and process options. Moderate cost.  
Land use restrictions. Includes monitoring and updating of implemented controls as necessary. Applicable. Implementable. Effective in combination with other technologies and process options. Moderate cost.  

Engineering controls Fencing, gates, and signs. Includes monitoring and updating of implemented controls as necessary. Applicable. Implementable. Effective in combination with other technologies and process options. Moderate cost. 

Removal (Terrestrial) 

Detection (terrestrial) 

Visual Applicable. Implementable. Effective when used in combination with other detection methods, particularly for items on surface without vegetation 
or other cover materials. Low cost.  

Analog geophysical systems, including hand-held metal detectors Applicable. Implementable. Effective when used in combination with land-based carrier or towed DGM platforms for detection of MEC/MPPEH in 
inaccessible areas and for general site screening. Low cost.  

DGM tools, including land-based carried or towed DGM platform equipment Applicable. Implementable. Effective to digitally record and geo-reference geophysical measurements of metallic items in the subsurface. Low to 
moderate cost.  

Removal (terrestrial) 
Manual excavation Applicable. Implementable and effective method for performing geophysical anomaly/MEC investigations and removals. Low cost.  

Mechanical excavation Applicable. Implementable and effective process option for removal of MEC at sites with high concentrations of subsurface MEC and/or debris and 
to supplement manual excavation for difficult to access areas or areas with deep subsurface anomalies. Moderate cost.  

Screening (terrestrial) Manual screening of excavated materials Potentially applicable. Implementable and effective process for sites with high concentrations of subsurface MEC and/or debris. Would require large 
tracts of land where soils can be laid out for drying and inspection. Moderate cost.  

Removal (Offshore) 

Detection (offshore) 

Visual 
Potentially applicable. Inefficient and unsafe method for detection of MEC on the seafloor due to potential explosive hazards. Extensive safety and 
logistical support requirements related to diving in rough sea conditions and cold water temperatures in Andrew Bay and therefore not readily 
implementable. Effectiveness limited to areas of Andrew Bay with water depths of 120 feet or less. Moderate cost.  

Camera-aided inspection 
Potentially applicable and implementable for areas of Andrew Bay where seafloor conditions and turbidity allow for camera to be towed in close 
proximity the seafloor to achieve high quality video. Effectiveness limited to observation of items exposed above seafloor and areas of low turbidity. 
Moderate cost.  

Analog geophysical systems, including hand-held metal detectors 
Potentially applicable. Difficult to implement due to extensive safety and logistical support requirements related to diving in rough sea conditions 
and cold water temperatures in Andrew Bay and would be limited to water depths of 120 feet or less. Effectiveness limited by sea conditions, depth 
and visibility. Moderate cost.  

Underwater magnetometer/DGM tools, consisting of towed DGM equipment Potentially applicable. Implementable, requires experienced personnel for marine use. To be effective, detection equipment must be close to 
seafloor to detect small MEC items. May not be able to distinguish MEC from other metallic debris. Moderate cost.  

Removal (offshore) 

Manual 
Not applicable. Inefficient and unsafe method for detection of MEC on the seafloor due to potential explosive hazards. Extensive safety and logistical 
support requirements related to diving in rough sea conditions and cold water temperatures of Andrew Bay and therefore not implementable. 
Effectiveness limited by sea conditions, depth and visibility and limited to water depths of 120 feet or less. Moderate cost.  

Hydraulic dredging 
Not applicable. Presents potential explosive safety hazards and therefore not implementable. High cost. Because pipeline dredges pump directly to 
the staging area, operations can be continuous and can be very cost efficient. Technology not effective for dislodging/removing large heavy cobbles 
and boulders that characterize portions of the seafloor in Andrew Bay.  

Mechanical dredging 
Potentially applicable. Process of large mechanically operated buckets considered implementable and might be effective for dislodging/removing 
heavy cobbles and boulders that characterize much of seafloor in Andrew Bay for the recovery of MEC. Might require addition of technologies to 
control turbidity, such as silt barriers, floating silt curtains, or silt protectors. High cost.  

Screening (offshore) 
Manual screening of dredged materials Applicable. Manual inspection method for removing MEC/MPPEH from dredged material considered implementable. Although effective, manual 

screening is lengthy process and requires large working surface for examination of dredged materials. High cost.  

Mechanical screening of dredged materials 
Not applicable. Not implementable due to heterogeneous nature of seafloor sediments in Andrew Bay and potential explosive safety hazards. High 
cost.  

Disposition (terrestrial and 
offshore) 

Blow-in-place detonation Applicable. Routinely performed and implementable and effective MEC/MPPEH disposition process at Adak. Low cost.  

Consolidation and open detonation Potentially applicable. Implementable and effective disposition process for munitions that have been inspected and deemed acceptable to move. 
Low cost.  

Thermal flashing 
Potentially applicable. Implementable and effective thermal technology used to remove minor explosives residue from MD and other metal scrap, 
and the destruction of small arms ammunition that may be used as part of MD and other metal scrap processing inspection/certification described 
below. However, requires import of large specialized equipment. Moderate to high cost. 

MD and metal scrap processing and disposal Applicable. Implementable and effective disposition process required for MD and metal scrap material. Moderate to high cost.  
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• Manual screening is the sole safe and accepted effective process option for removing MEC from dredged 
materials. This process option is considered implementable with moderate to high cost.  

• Applicable MEC disposition process options include BIP and consolidated open detonation (COD) for MEC 
recovered from terrestrial and offshore RAAs. Because these are effective and implementable methods for 
complete destruction of MEC and can be conducted at OU B-2, with low to moderate costs, the controlled 
detonation chamber is considered un-necessary.  

• Thermal treatment technologies, used in conjunction with MD and metal scrap inspection and certification, 
as a potentially applicable means to thermally remove minor explosives residue from MD to achieve 5X 
decontamination of MD and metal scrap. Also, an effective means of destruction for small arms ammunition.  

• MD and metal scrap processing and disposal process options are considered effective, implementable with 
moderate to high costs and thus retained for further analysis. 

2.3 Retained General Response Actions, Technologies, and 
Process Options 

The GRAs, technologies, and process options applicable to MEC contamination at OU B-2 and retained for further 
analysis in this FS, and the area over which each GRA may be applied, are summarized in Table 2-6.  
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TABLE 2-6 
Retained GRAs, Technologies, and Process Options for OU B-2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 
General Remedial 

Action 
Retained Remedial 

Technology Retained Process Option Area Description 
No Action None None 5,624 acres  All of OU B-2, including Category 1, 2 and 3 AOCs 
LUCs Institutional controls Access controls and land use restrictions with monitoring 

and repairs/updates as required 
5,624 acres All of OU B-2, including Category 1, 2 and 3 AOCs 

Educational awareness with monitoring and updates as 
needed 

Engineering controls Fencing, gates, and signs with monitoring and repairs as 
needed 

Removal 
(Terrestrial) 

Detection  Visual 374 acres All of RAA-01 (17 acres), RAA-02 (74 acres), RAA-03 West 
(71 acres), RAA-03 East (78 acres), RAA-04 (104 acres), 
and RAA-05 (26 acres – terrestrial) 

Analog geophysical systems, including hand-held metal 
detectors 
DGM systems, including land-based carried or towed 
DGM platform equipment 

Removal  Manual excavation 
Mechanical excavation  

Screening  Manual screening of excavated materials 

Removal (Offshore) Detection  Visual  Up to 250 acres Marine portion of RAA-05 – estimate, based on 
bathymetry and shoreline morphology Camera-aided inspection 

Towed arrays with one or several magnetometers, EMI 
sensors, or a combination of both 

Removal Mechanical dredging 

Screening  Manual screening of dredged materials 

Removal  
(Terrestrial and 
Offshore) 

Disposition (terrestrial 
and offshore) 

Blow-in-place open detonation 
Consolidation and open detonation 
Thermal treatment of MD and metal scrap processing, 
inspection, certification and disposal 

374 acres 
(terrestrial) 
Up to 250 acres 
(offshore) 

All of RAA-01 (17 acres), RAA-02 (74 acres), RAA-03 West 
(71 acres), RAA-03 East (78 acres), RAA-04 (104 acres), 
and RAA-05 (26 acres – terrestrial, up to 250 acres – 
marine) 

Category 1 – AOCs that require remedial action because MEC found in the AOC poses unacceptable explosive safety risks to future land users 
Category 2 – AOCs that were found to contain MEC and that were fully investigated and cleared as part of the RI or a removal action 
Category 3 – AOCs that were fully investigated in accordance with the RI/FS Work Plan and found to have acceptable (low) potential explosive hazards that are manageable through ICs 
alone 

EMI – electromagnetic inductance 
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SECTION 3 

Development and Screening of Alternatives 
In this section, the technologies and process options identified as applicable in Section 2 are assembled 
into remedial action alternatives to address MEC contamination at OU B-2. The assembled alternatives are then 
evaluated against the criteria of effectiveness, implementability, and cost. Alternatives with the most favorable 
composite evaluations are retained for more detailed evaluation against additional CERCLA criteria, as described 
in Section 4. 

3.1 Alternatives Development 
The remedial alternatives for OU B-2 were developed in accordance with the Guidance for Conducting Remedial 
Investigations and Feasibility Studies Under CERCLA (EPA, 1988) using the GRAs, technologies, and process 
options retained for consideration in Section 2. As required by the NCP, a no action alternative was also 
identified. 

The alternatives developed for OU B-2 apply technologies and process options associated with the MEC removal 
and LUC GRAs to mitigate exposure to explosive hazards in the RAAs during future land use activities. The 
alternatives incorporate several removal depths that accomplish different levels of explosive hazard reduction 
which, in combination with LUCs, mitigate potential exposure to explosive hazards in the RAAs. The LUC 
components of the alternatives also include elements that would be extended to the non-RAA portions of the 
Category 1 AOCs (where MEC removal is not required or is infeasible) and to the remainder of the OU B-2 AOCs 
where MEC has either not been found or has been removed (i.e., the Category 2 and 3 AOCs). In addition, 
separate alternatives were developed to address the unique conditions at RAA-05 (i.e., ongoing transport and 
deposition of MEC on the shoreline and seawall at ALSW-01 and portions of ALDA-01).  

The remedial action alternatives developed for possible use at OU B-2 include the following: 

• Alternative 1 – No Action 

• Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  

• Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top 
of Mineral Soil) and LUCs  

• Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top 
of Mineral Soil) and LUCs  

• Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 

• Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs  

• Alternative 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs 

• Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and 
RAA-specific LUCs 

• Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific 
LUCs 

Table 3-1 shows the GRAs, technologies, and process option components of each alternative. 
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TABLE 3-1 
Remedial Alternatives from Selected Representative Process Options 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

General Remedial 
Action Remedial Technology 

Representative  
Process Option Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6A Alt. 6B Alt. 7A Alt. 7B 

No Action None None X         
LUCs Institutional controls Access restrictions      X X X X 

Educational awareness   X X X X X X X X 
Land Use Restrictions  X X X  X X X X 

Engineering controls Fencing, gates      X X X X 
Signs  X X X  X X X X 
Erosion monitoring  X X X X X X X X 

Removal, 
treatment, and 
disposal  

Detection (land) Visual  X X X X X X X X 
Analog Geophysical Systems  X X X X X X X X 
DGM; carried or towed DGM platform 
equipment   X X X X X X X 

Removal (land) Manual excavation  X X X X X X X X 
Mechanical excavation    X X X X X X X 

Screening (land) Manual screening of excavated 
materials   X X X X X X X 

Detection (offshore) Visual/Camera-aided        X X 
Towed arrays with magnetometers/ 
DGM        X X 

Removal (offshore) Mechanical dredging        X X 
Screening (offshore) Manual        X X 
Treatment (land and 
offshore) 

Blow-in-place, consolidation and open 
detonation,   X X X X X X X X 

Disposal MD and metal scrap processing and 
disposal  X X X X X X X X 

Note: The alternatives are as follows: 
Alt. 1 – No Action 
Alt. 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alt. 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alt. 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alt. 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
Alt. 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs  
Alt. 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alt. 7A – Dredging, Beach Sweeps, MEC Removal to 2 feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alt. 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 



SECTION 3—DEVELOPMENT AND SCREENING OF ALTERNATIVES 

ES122211032859VBO 3-3 

3.2 Descriptions of Alternatives 
The nine remedial action alternatives are described in Sections 3.2.1 through 3.2.7. With the exception of 
Alternative 1, the following components and process steps are common to all alternatives and are not repeated 
in the descriptions: 

• Maintenance of access restrictions during the post-ROD period and until the selected alternative is in place at 
each of the RAAs 

• Development and implementation of project plans, including the following: 

− Site-specific Surface MEC Removal Work Plan (which would include provisions for environmental 
protection and waste management) 

− MEC Quality Assurance Project Plan 
− Updated OU B-2 Explosive Safety Submission (ESS) 
− Site-specific Health and Safety Plan, and Accident Prevention Plan 

• Procurement, selection, evaluation, and mobilization of qualified contractor with personnel possessing 
required UXO/EOD training and experience 

• Location and boundary surveying to mark and document RAA boundaries for MEC removal 
• Development of geophysical sensor instrument check areas and geophysical system verification process to 

verify that the detection and location survey equipment is functioning properly for detecting and locating 
metallic debris. The instrument check area will be constructed in an area representative of conditions at MEC 
removal areas to check and document the proficiency of equipment and the user.  

• Development of temporary roads through the placement of gravel or mats to obtain access to work areas 
and minimize vehicle impacts across tundra. In addition, temporary drainage features may be created to 
enhance surface water runoff and prevent ponding of surface water. 

• Daily field activities documentation 
• Quality control inspection procedures and documentation 
• MEC management, treatment, and disposal 
• MPPEH management, treatment, and disposal/recycling 
• MD and metal scrap management, treatment, and disposal/recycling 
• Removal of general OU B-2 fencing, gates, signs, and other ECs after the remedy has been completed and any 

associated LUCs are in place 
• Demobilization of personnel and equipment 
• Completion of an after-action report with RAA/AOC certification 
• NOSSA/Department of Defense Explosives Safety Board (DDESB) endorsement 

3.2.1 Alternative 1 – No Action 
Inclusion of the No Action alternative is required by the NCP as a baseline for comparison against other 
alternatives. The long-term human health and environmental risks would be the same as those identified in the 
RI. This is because no remedial activities, other than actions and programs implemented in conformance with 
Navy and DoD regulations (required for management and explosive safety), would be implemented. The 
components of site closeout tasks associated with this remedial action include installation of boundary warning 
signs, as required by DDESB. 
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3.2.2 Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil 
and LUCs 

Alternative 2 consists of a one-time removal of surface MEC to a depth of 0.5 foot below the top of mineral soil 
with implementation of LUCs after the removal action. The LUCs include land use restrictions to limit activities 
that may extend below the 0.5-foot depth of clearance, periodic erosion monitoring along 
uninvestigated/uncleared steep slopes within and adjacent to the RAAs, ECs, and ICs specific to the alternative, 
as well as general ICs that address uncertainty about MEC at former munitions sites. The LUCs associated with 
Alternative 2 would remain in place for as long as MEC remains in the subsurface or until such time agreed to by 
the Adak project team. 

The alternative involves the following multi-step process to investigate and remove MEC at the RAAs: 

1. Trim surface vegetation to a height that would allow the collection of quality geophysical data.  

2. 100 percent sweep of the ground surface within each RAA for MEC using analog geophysical sensors and 
visual inspection. Document and remove MEC and other materials found for later destruction, treatment, or 
recycling, depending on the nature of the items found. 

3. Flag and document anomalies extending beneath the surface for intrusive investigation. 

4. Investigate each flagged anomaly location using manual excavation process option, or if needed, mechanical 
excavation to a maximum depth of 0.5 foot below the top of mineral soil. Special care would be taken to 
avoid damage to the tundra mat, with the smallest flap of tundra mat being disturbed to access the anomaly 
or cluster of anomalies at each location.  

5. Document and remove MEC and other materials found in the subsurface for later destruction, treatment, or 
recycling, depending on the nature of the items found. 

6. Document the locations of unresolved anomalies (anomalies deeper than 0.5 foot). 

7. Conduct quality assurance activities to document the completeness of surface removal action. 

8. Complete site restoration as necessary to backfill excavation holes, replace tundra mat flaps, and 
repair/restore vegetation damage from vehicles. 

Once the MEC removal component of Alternative 2 is completed, the LUC components would be implemented. 
These LUCs consist of the following IC, EC, and monitoring and reporting components: 

• Institutional Controls: 

− Restrictions on intrusive site activities that may extend beneath the 0.5-feet removal depth in the RAA. ICs 
would include need for UXO-trained personnel support if digging below 0.5 foot.  

− Island-wide educational awareness program, which is currently a component of the OU B-1 program 
described in the institutional controls management plan (ICMP).  

− Procedures to be followed in the event that MEC is discovered during future land uses. 

− Federal-to-federal transfer documentation following management plan requirements, or development of 
federal-to-non-federal transfer documentation if the property is transferred to a non-federal entity (to 
include restrictive covenants and/or deed restrictions, equitable servitude notices, or other legal 
instruments that address condition of the property). 

• Engineering Controls: 

− Warning signs at OU B-2 access points (and at major roads and intersections) that explain MEC hazards, 
prohibitions, and IC requirements 

• Monitoring and Reporting: 
− Annual EC inspections and reports 
− Periodic erosion inspections along steep slopes within and adjacent to RAAs  
− Annual IC compliance monitoring and reports 
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− Five-year review reports (as required by CERCLA) 

3.2.3 Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection 
(Maximum of 2 Feet below Top of Mineral Soil) and LUCs 

Alternative 3 consists of a one-time surface and subsurface MEC removal to the depth of detection (to a 
maximum depth of 2 feet below the top of mineral soil), with implementation of LUCs after the removal action. 
Under this alternative, once a targeted anomaly has been investigated and acquired, and no additional anomalies 
are detected to a depth of 2 feet at the location, the subsurface investigation will cease. If anomalies are 
detected below a depth of 2 feet, the location of the residual anomaly will be recorded and the Navy will decide 
whether to continue to intrusively investigate the anomaly or to manage uncertainty about the source or the 
anomaly with LUCs. The LUCs for Alternative 3 include: 

• Land use restrictions to limit activities that may extend below the maximum depth of clearance if residual 
anomalies are left uninvestigated. Dig restrictions will not be required if all anomalies selected for 
investigation are resolved with the 2-foot clearance depth. 

• Periodic erosion monitoring along uninvestigated/uncleared steep slopes within and adjacent to the RAAs. 

• ECs, and ICs specific to the alternative, as well as general ICs that address uncertainty about MEC at former 
munitions sites.  

The LUCs associated with Alternative 3 would remain in place for as long as MEC remains in the subsurface or 
until such time agreed to by the Adak project team. 

The alternative involves the following multi-step process to investigate and remove MEC at the RAAs. 

1. Trim surface vegetation to a height that would allow the collection of quality geophysical data.  

2. Perform 100 percent sweep of the ground surface within each RAA for MEC using analog geophysical sensors 
and visual inspection to reduce the quantity of metallic debris on the surface that could potentially interfere 
with the 100 percent DGM survey. Document and remove MEC and other materials found for later 
destruction, treatment, or recycling, depending on the nature of the items found. 

3. Perform geophysical survey using carried or towed DGM platform equipment aided by hand-held geophysical 
sensors, where necessary to locate anomalies indicative of subsurface MEC. Note, the DGM survey is not 
required at RAA-01 because a full survey of the area has already been conducted. 

4. Analyze DGM survey data to develop a list of target anomalies for intrusive investigation. 
5. Reacquire target locations with global positioning system (GPS) equipment and refine locations using 

geophysical equipment. 
6. Investigate each targeted anomaly through manual or mechanical excavation, removal, and visual inspection 

to determine the source of the anomaly. Once a subsurface anomaly has been investigated, and no 
additional anomalies are detected to a depth of 2 feet below mineral soil, the subsurface investigation will 
cease. Any anomalies detected, but not resolved, below a depth of 2 feet will be recorded. Special care 
would be taken to avoid damage to the tundra mat, with the minimal size flap of tundra mat being disturbed 
at each location to access the anomaly or cluster of anomalies. Dewatering, through use of a suction pump or 
similar equipment, may be required to allow intrusive investigation of anomalies in saturated soils. 

7. Document and remove MEC and other materials found in the subsurface for later destruction, treatment, or 
recycling, depending on the nature of the items found. 

8. Record the locations of unresolved anomalies (anomalies deeper than 2 feet). 
9. Conduct quality assurance activities to document the completeness of the removal action. 
10. Complete site restoration as necessary to backfill excavation holes, replace tundra mat flaps, and repair/ 

restore vegetation damage from vehicles. 
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After the removal action is completed, the LUC components would be implemented. These LUCs consist of the 
following IC, EC, and monitoring and reporting components: 

• Institutional Controls: 

− Restrictions on intrusive site activities that may extend beneath the 2-foot removal depth in the RAA if 
targeted anomalies greater than the 2 feet clearance depth are left unresolved. ICs would include the 
need for UXO-trained personnel support if digging below the maximum depth of clearance in areas of 
unresolved anomalies.  

− Island-wide educational awareness program, which is currently a component of the OU B-1 program 
described in the ICMP.  

− Procedures to be followed in the event that MEC is discovered during future land uses. 

− Federal-to-federal transfer documentation following management plan requirements, or development of 
federal-to-non-federal transfer documentation if the property is transferred to a non-federal entity (to 
include restrictive covenants and/or deed restrictions, equitable servitude notices, or other legal 
instruments that address condition of the property). 

• Engineering Controls: 

− Warning signs at OU B-2 access points (and at major roads and intersections) that explain MEC hazards, 
prohibitions, and IC requirements 

• Monitoring and Reporting: 

− Annual EC inspections and reports 
− Periodic erosion inspections along steep slopes within and adjacent to RAAs  
− Annual IC compliance monitoring and reports 
− Five-year review reports (as required by CERCLA) 

3.2.4 Alternative 4 – Surface and Subsurface MEC Removal to Depth of 
Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs 

Alternative 4 consists of a one-time surface and subsurface MEC removal to the depth of detection (to a 
maximum depth of 4 feet below the top of mineral soil), with implementation of LUCs after the removal action. 
Under this alternative, once a targeted anomaly has been investigated and acquired, and no additional anomalies 
are detected to a depth of 4 feet at the location, the subsurface investigation will cease. If anomalies are 
detected below a depth of 4 feet, the location of the residual anomaly will be recorded and the Navy will decide 
whether to continue to intrusively investigate the anomaly or to manage uncertainty about the source or the 
anomaly with LUCs. The LUCs for Alternative 4 include: 

• Land use restrictions to limit activities that may extend below the maximum depth of clearance if residual 
anomalies are left uninvestigated. Dig restrictions will not be required if all anomalies selected for 
investigation are resolved with the 4-foot clearance depth. 

• Periodic erosion monitoring along uninvestigated/uncleared steep slopes within and adjacent to the RAAs.  

• ECs, and ICs specific to the alternative, as well as general ICs that address uncertainty about MEC at former 
munitions sites.  

The LUCs associated with Alternative 4 would remain in place for as long as MEC remains in the subsurface or 
until such time agreed to by the Adak project team. 

The alternative involves the following multi-step process to investigate and remove MEC at the RAAs: 

1. Trim surface vegetation to a height that would allow the collection of quality geophysical data.  

2. Perform 100 percent sweep of the ground surface within each RAA for MEC using analog geophysical sensors 
and visual inspection to reduce the quantity of metallic debris on the surface that could potentially interfere 
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with the 100 percent DGM survey. Document and remove MEC and other materials found on the surface for 
later destruction, treatment, or recycling, depending on the nature of the items found. 

3. Perform geophysical survey using carried or towed DGM platform equipment aided by hand-held geophysical 
sensors, where necessary, to locate anomalies indicative of subsurface MEC. Note, the DGM survey is not 
required at RAA-01 because a full survey of the area has already been conducted. 

4. Analyze DGM survey data to develop a list of target anomalies for intrusive investigation. 
5. Reacquire target locations with GPS equipment and refine locations using geophysical equipment (EM61 or 

similar). 
6. Investigate each targeted anomaly through manual or mechanical excavation, removal, and visual inspection 

to determine the source of the anomaly. Once a subsurface anomaly has been investigated and no additional 
anomalies are detected to a depth of 4 feet below mineral soil, the subsurface investigation will cease. Any 
anomalies detected below a depth of 4 feet will be recorded, and the Navy will decide whether to further 
investigate the deeper anomaly or to manage the uncertainty regarding the source of the anomaly using 
LUCs. Special care would be taken to avoid damage to the tundra mat, with the minimal size flap of tundra 
mat being disturbed at each location to access the anomaly or cluster of anomalies. Dewatering, through use 
of a suction pump or similar equipment, may be required to allow intrusive investigation of anomalies in 
saturated soils. Document and remove MEC and other materials found in the subsurface for later 
destruction, treatment, or recycling, depending on the nature of the items found. 

7. Record the locations of unresolved anomalies (anomalies deeper than 4 feet). 

8. Conduct quality assurance activities to document the completeness of the removal action. 
9. Complete site restoration as necessary to backfill excavation holes, replace tundra mat flaps, and 

repair/restore vegetation damage from vehicles. 
Once the removal action is completed, the LUC components would be implemented. These LUCs consist of the 
following IC, EC, and monitoring and reporting components: 

• Institutional Controls: 
− Restrictions on intrusive site activities that may extend beneath the 4-foot removal depth in the RAA if 

anomalies greater than the 4-foot clearance depth are left unresolved. Controls would include the need 
for UXO-trained personnel support if digging below the maximum depth of clearance in areas of 
unresolved anomalies.  

− Island-wide educational awareness program, which is currently a component of the OU B-1 program 
described in the ICMP.  

− Procedures to be followed in the event that MEC is discovered during future land uses 

− Federal-to-federal transfer documentation following management plan requirements, or development of 
federal-to-non-federal transfer documentation if the property is transferred to a non-federal entity (to 
include restrictive covenants and/or deed restrictions, equitable servitude notices, or other legal 
instruments that address condition of the property). 

• Engineering Controls: 
− Warning signs at OU B-2 access points (and at major roads and intersections) that explain MEC hazards, 

prohibitions, and IC requirements 

• Monitoring and Reporting 

− Annual EC inspections and reports 
− Periodic erosion inspections along steep slopes within and adjacent to RAAs  
− Annual IC compliance monitoring and reports 
− Five-year review reports (as required by CERCLA) 
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3.2.5 Alternative 5 – Surface and Subsurface MEC Removal to Depth of 
Detection and LUCs 

Alternative 5 consists of a one-time surface and subsurface MEC removal to the depth of detection, with 
implementation of limited LUCs after the removal action. Under this alternative, all targeted anomalies will be 
investigated to depth of detection (taking into consideration the size of the predominant munitions found in the 
RAA). Implementation of this alternative allows for unrestricted activities associated with wildlife refuge land 
use. The LUCs for Alternative 5 are limited to periodic erosion monitoring along uninvestigated/uncleared steep 
slopes within and adjacent to the RAA, and general ICs that address uncertainty about MEC at former munitions 
sites. The LUCs associated with Alternative 5 will remain in place for as long as there is potential for MEC to 
erode from steep slopes, or until such time agreed to by the Adak project team. 

The alternative involves the following multi-step process to investigate and remove MEC at the RAAs: 

1. Trim surface vegetation to a height that would allow the collection of quality geophysical data.  

2. Perform 100 percent sweep of the ground surface within each RAA for MEC using analog geophysical sensors 
and visual inspection to reduce the quantity of metallic debris on the surface that could potentially interfere 
with the 100 percent DGM survey. Document and remove MEC and other materials found on the surface for 
later destruction, treatment, or recycling, depending on the nature of the items found. 

3. Perform geophysical survey using carried or towed DGM platform equipment aided by hand-held geophysical 
sensors, where necessary to locate anomalies indicative of subsurface MEC. Note, the DGM survey is not 
required at RAA-01 because a full survey of the area has already been conducted. 

4. Analyze DGM survey data to develop a list of target anomalies for intrusive investigation. 

5. Reacquire target locations with GPS equipment and refine locations using geophysical equipment (EM61 or 
similar). Investigate each targeted anomaly through manual or mechanical excavation, removal, and visual 
inspection to determine the source of the anomaly. Once a subsurface anomaly has been investigated, and 
no additional anomalies are detected, the subsurface investigation will cease. Investigation depths may be 
limited by the presence of bedrock, excavation trenching and shoring requirements, and other safety 
considerations. The locations of any unresolved anomalies will be recorded and the uncertainty regarding the 
source of the anomaly would be managed using LUCs. Special care would be taken to avoid damage to the 
tundra mat, with the minimal size flap of tundra mat being disturbed at each location to access the 
anomaly/or cluster of anomalies. Dewatering, through use of a suction pump or similar equipment, may be 
required to allow intrusive investigation of anomalies in saturated soils. 

6. Document and remove MEC and other materials found in the subsurface for later destruction, treatment, or 
recycling, depending on the nature of the items found. 

7. Conduct quality assurance activities to document the completeness of the removal action. 

8. Complete site restoration as necessary to backfill excavation holes, replace tundra mat flaps, and repair/ 
restore vegetation damage from vehicles. 

Once the removal action is completed, the LUC components would be implemented. These LUCs consist of the 
following ICs and monitoring and reporting components: 

• Institutional Controls: 

− Island-wide educational awareness program, which is currently a component of the OU B-1 program 
described in the ICMP.  

− Procedures to be followed in the event that MEC is discovered during future land uses. 

− Federal-to-federal transfer documentation following management plan requirements, or development of 
federal-to-non-federal transfer documentation if the property is transferred to a non-federal entity (to 
include restrictive covenants and/or deed restrictions, equitable servitude notices, or other legal 
instruments that address condition of the property). 
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• Monitoring and Reporting: 

− Periodic erosion inspections along steep slopes within and adjacent to RAAs  
− Annual IC compliance monitoring and reports 
− Five-year review reports (as required by CERCLA) 

3.2.6 Alternative 6 – Beach Sweeps, MEC Removal at ALDA-01 and RAA-specific 
LUCs 

Alternative 6 was developed specifically to address the ongoing deposition of MEC along intertidal and terrestrial 
portions of ALSW-01 (MEC is expected to wash up and be deposited along ALSW-01 for as long as mobile MEC 
remains in the offshore area), as well as the presence of previously deposited or disposed MEC in ALDA-01. The 
alternative could be extended to ALDA-02 if evidence of MEC disposal or deposition is found in the area during 
the 2012 site reconnaissance.  

The alternative is divided into two sub-alternatives developed to address the depth of MEC removal in the ALDA-
01 portion of RAA-05: 

• Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs 

• Alternative 6B – Beach Sweeps, MEC Removal to 4 feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs 

Under Alternative 6A, many of the same activities described for MEC removal under Alternative 3 would be 
implemented for the removal of MEC to 2 feet at ALDA-01. Under Alternative 6B, the same activities described 
for MEC removal under Alternative 4 would be implemented for the removal of surface and subsurface MEC at 
ALDA-01. Under both Alternatives 6A and 6B beach sweeps would be conducted using visual inspection. Initially, 
beach sweeps would be conducted annually. If MEC deposition along the shoreline and nearby uplands is 
reduced over time, the frequency of sweeps would be reduced. The beach sweep program would be 
discontinued when MEC is no longer found during the beach sweeps.  

The LUC programs to be implemented with Alternatives 6A and 6B will be specific to RAA-05, with a separate LUC 
program for the beach sweep period and a separate program that will be implemented after MEC is no longer 
found during the beach sweeps. This is because the ongoing nature of MEC deposition along the seawall and 
nearby uplands in RAA-05 requires more stringent access controls to limit possible exposure to re-occurring 
explosive hazards. The LUC programs for both periods will also address potential exposure to any MEC that might 
remain in the subsurface at ALDA-01, possible erosion of MEC from the beach headwall at ALDA-01 and 
potentially ALDA-02, and general uncertainty about MEC at former munitions sites. These LUCs consist of the 
following IC, EC, and monitoring and reporting components: 

• Institutional Controls During MEC Deposition/Beach Sweep Period: 
− The Navy will retain responsibility for the RAA-05 area and manage access to the area. 
− Access restrictions to RAA-05.  

• Engineering Controls During MEC Deposition/Beach Sweep Period: 
− Annual beach sweeps by Navy EOD personnel.  
− Installation of warning signs at RAA-05 access points that explain MEC hazards, prohibitions, and permit 

requirements. 
− Installation of fences, gates, rocks, and other access controls along roads and trails leading to RAA-05.  
− Periodic erosion inspections of the beach headwall and other steep slopes within and adjacent to 

RAA-05.  

• Monitoring and Reporting During MEC Deposition/Beach Sweep Period: 
− Annual beach sweep reports 
− Annual inspections of signs and gates, and as-needed maintenance and repair 
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− Periodic erosion inspections and reports 
− Annual IC compliance monitoring and reports. 
− Five-year review reports (as required by CERCLA) 

• Institutional Controls After MEC Deposition/Beach Sweep Period: 
− The same restrictions on intrusive site activities that may extend beneath the 2 or 4-foot removal depths 

at ALDA-01 described for Alternatives 2 and 3 will apply at RAA-05.  

− Island-wide educational awareness program, which is currently a component of the OU B-1 program 
described in the ICMP. Federal-to-federal transfer documentation following management plan 
requirements, or development of federal-to-non-federal transfer documentation if the property is 
transferred to a non-federal entity (to include restrictive covenants and/or deed restrictions, equitable 
servitude notices, or other legal instruments that address condition of the property). 

− Procedures to be followed in the event that MEC is discovered during future land uses. 

• Monitoring and Reporting After MEC Deposition/Beach Sweep Period: 
− Periodic erosion inspections and reports 
− Annual IC compliance monitoring and reports 
− Five-year review reports (as required by CERCLA) 

3.2.7 Alternative 7 – Dredging, Beach Sweeps, MEC Removal at ALDA-01 and 
RAA-specific LUCs 

Alternative 7 was developed specifically to address the source of MEC in the offshore portion of ALSW-01, the 
ongoing deposition of MEC along intertidal and terrestrial portions of ALSW-01, and the presence of previously 
deposited or disposed MEC in ALDA-01. The alternative could be extended to ALDA-02 if evidence of MEC 
disposal or deposition is found in the area during the 2012 site reconnaissance. 

The alternative is divided into two sub-alternatives developed to address the depth of MEC removal in the 
ALDA-01 portion of RAA-05: 

• Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and 
RAA-specific LUCs 

• Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific 
LUCs 

The only difference between Alternatives 6A and 7A is the addition of remedial actions to address the source of 
MEC in the offshore portion of ALSW-01. The beach sweep program, the MEC removal to 2 feet at ALDA-01, 
potential actions at ALDA-02, and the LUC program described for Alternative 6A make up the terrestrial remedial 
action portion of Alternative 7A and are not repeated here. The terrestrial portion of Alternative 7B incorporates 
the same beach sweep and LUC program as Alternatives 6A and 7A, but includes MEC removal from the surface 
to depth of detection at ALDA-01. Removal of MEC to depth of detection at ALDA-01 will incorporate the same 
activities described for MEC removal under Alternative 5. For both sub-alternatives, the offshore components 
consisting of dredging, sorting, and screening of MEC from recovered sediments, and treatment and disposal of 
recovered MEC, are as described below. 

The process of dredging would remove both metallic and nonmetallic material, as well as sediment and rocks, 
and seafloor vegetation. The dredged materials would be brought to the surface using process options of 
clamshell bucket or other type of mechanical dredging equipment, and would require screening through 
separation, segregation, and substantial materials management on a dedicated barge deck. Recovered materials 
would be visually examined and sorted into piles for further inspection and segregation. Recovered MEC and 
MPPEH would be destroyed onshore through consolidated open detonation. MD and RRD determined to be free 
of explosives through inspection and certification would be recycled. Residual piles of unsorted material would 
then be sieved or manually screened to sort, identify, and remove smaller items (which would be appropriately 
treated or disposed of), and the remaining sediment would be returned to Andrew Bay. Mechanical dredging 
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might require addition of technologies to control turbidity, such as silt barriers, floating silt curtains, or silt 
protectors.  

The following components compose the dredging portion of Alternative 7: 

• Geophysical and bathymetric surveys of Andrew Bay to locate MEC and characterize bottom conditions. 

• Preparation of an ESS approved by NOSSA and DDESB, as well as a site-specific work plan approved by the 
project team, before any work takes place. Substantive requirements under Section 404 of the Clean Water 
Act, including any mitigation or restoration requirements for dredging, as well as provisions of the National 
Oceanic and Atmospheric Administration (NOAA) Ocean and Coastal Zone Management Act of 1972 would 
also need to be met. Specific details regarding requirements to meet water protection standards would be 
developed in the remedial design plan.  

• Procurement and transportation of tugboats, dredging equipment, screening equipment, and sediment 
control equipment, and barges. 

• Dredging of sediment, entrained MEC, and other debris materials within the anticipated MEC source area to 
a depth of about 3 feet below the sediment surface. The basis for assuming that dredging to 3 feet below 
sediment is for costing estimating purposes. The actual dredge profile is expected to vary according to the 
nature of the seafloor substrate which could range from sand to boulders.  

• Placement of dredge spoils on a barge for inspection to identify and remove discernible MEC, MPPEH, RRD, 
and large-size metallic debris. 

• Sieving and screening of the remaining spoils by mechanical or manual means, depending on the grain size 
and plasticity of the sediments being processed. 

• Additional inspection and sorting of sieved and screened materials. 

• Inspection of the dredged area for residual MEC using a remotely operated vehicle, with follow-up dredging if 
MEC is found. 

3.3 Potential Alternative-associated ARARs and TBCs 
Certain location- and action-specific ARARs and TBCs listed in Tables 2-1 and 2-2 may be relevant to 
implementation of the alternatives developed for OU B-2. These potential ARARs and TBCs and the 
circumstances under which they may be applicable are listed in Table 3-2. 
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TABLE 3-2 
Potential Alternative-specific ARARs and TBCs 
Adak OU B-2 Feasibility Study, Adak Island, Alaska 

Circumstance ARAR or TBC Alternatives 
Operations in the vicinity of 
or within wetlands, within 
the watershed of Moffitt 
Creek or Mitchell Creek, 
proximal to or within Andrew 
Lake and Andrew Bay, or that 
encounter groundwater 

Clean Water Act, 33 USC 1251 et seq. establishes the basic structure for regulating discharges of pollutants into the waters of the United States 
(including wetlands) and regulating quality standards for surface waters. 
40 CFR 131.10 “Designation of Uses” establishes numeric water quality criteria for the protection of human health and aquatic organisms. 
18 AAC 70 of the Alaska Water Quality Standards establishes criteria for protected classes of water use including groundwater that discharges to 
surface water. For toxic and other deleterious organic and inorganic substances, the most stringent of the EPA ambient water-quality criteria and 
Alaska drinking water standards are to be used. 
18 AAC 83, Alaska Pollutant Discharge Elimination System establishes standards for the prevention of discharge of pollutants in stormwater. 
Standards for stormwater are outlined in General Permits, authorized by this rule. General Permit for Discharges from Large and Small Construction 
Activities (APDES Permit No. AKR100000) addresses storm water discharges from land-disturbing activities. 
Floodplain Management, Executive Order 11988, Protection of Floodplains. 
40 CFR 6, Appendix A; 10 CFR 1022, “Compliance with Floodplain and Wetland Environmental Review Requirements” requires action be taken to 
avoid adverse effects, minimize potential harm, and restore and preserve natural and beneficial values of the floodplain. 
Federal Coastal Zone Management Act, 16 USC 1451 et seq., 15 CFR 923, requires federal agencies conducting activities affecting the coastal zone be 
consistent with the approved state coastal zone management program. 
Alaska Fish and Game Requirements, AS 16, 5 AAC 95 prohibits discharge of dredged or fill material into wetlands without a permit. Requires 
certification for any discharge into waterways that may be considered a pollutant. 
Waste Management and Disposal Authorization, AS 46.03, 18 AAC 70, 18 AAC 72 which prohibits discharge of dredged or fill material into wetlands 
without a permit. Obtain certification for any discharge into waterways that may be considered a pollutant. 
Migratory Bird Treaty Act (16 USC 703 et seq.) and the Endangered Species Act of 1973 (16 USC 1531 et seq., 16 USC 1536[c]), 50 CFR 402, 
“Interagency Cooperation–Endangered Species Act of 1971, as Amended” and 40 CFR 6.302(h), “Responsible Official Requirements” established for 
Federal endangered or threatened species including fish, plants, and mammals and their critical habitat and buffer zones, and requirements for area 
that support migratory bird habitat that may occur within the OU B-2 project area. 

2 
3 
4 
5 
6A, 6B 
7A, 7B 

Operations that require soil 
excavation, vegetation 
cutting or removal, road 
building, or drainage 
enhancements 

Alaska National Interest Lands Conservation Act of 1980 which provides comprehensive management guidance for all public lands in Alaska, 
including provisions for wilderness, subsistence, transportation and utility corridors, oil and gas leasing, mining, public access, hunting, trapping and 
fishing, and implementation of the Alaska Native Claims Settlement Act. The Act of 1980 sets forth the major purposes for establishing and 
managing the Alaska Maritime National Wildlife Refuge. 
National Wildlife Refuge System Improvement Act of 1997 which amended the National Wildlife Refuge System Administration Act of 1966 to 
improve the management of the National Wildlife Refuge System. 
Migratory Bird Treaty Act (16 USC 703 et seq.) and the Endangered Species Act of 1973 (16 USC 1531 et seq., 16 USC 1536[c]), 50 CFR 402, 
“Interagency Cooperation–Endangered Species Act of 1971, as Amended” and 40 CFR 6.302(h), “Responsible Official Requirements” established for 
Federal endangered or threatened species including fish, plants, and mammals and their critical habitat and buffer zones, and requirements for area 
that support migratory bird habitat that may occur within the OU B-2 project area. 
National Historic Preservation Act of 1966 (16 USC 470 et seq.), 43 CFR 10, “Native American Graves Protection and Repatriation Regulations” which 
covers cultural and historic sites that may be located within OU B-2. Establishes federal agency responsibility for discovery of human remains, 
associated and unassociated funerary objects, sacred objects, and items of cultural patrimony. Requires Native American tribal consultation in the 
event of discovery. 
Archeological and Historic Preservation Act of 1974 (16 USC 469 et seq.), covers archaeological and historic that sites may be located within OU B-2. 
Alaska Historic Preservation Requirements, AS 41.35; 11 AAC 16 which preserves and protects the historic, prehistoric, and archeological resources 
of Alaska from loss, desecration, and destruction so that the scientific, historic, and cultural heritage embodied in these resources may pass 
undiminished to future generations. 
U.S. Navy Environmental and Natural Resources Program (OPNAVINST 5090.1B), U.S. Navy guidance manual on environmental and natural resources 
operations. 

2 
3 
4 
5 
6A, 6B 
7A, 7B 
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TABLE 3-2 
Potential Alternative-specific ARARs and TBCs 
Adak OU B-2 Feasibility Study, Adak Island, Alaska 

Circumstance ARAR or TBC Alternatives 
Operations that involve 
waste treatment and 
destruction 

Clean Air Act (40 CFR 51.40 et seq.), National Ambient Air Quality Standard for Particulate Matter (40 CFR 51.40 et seq.), State of Alaska Air Quality 
Protection (18 AAC 50.110, 18 AAC 50.030), Requirements for the prevention of any air emissions that may be injurious to human health or welfare, 
animal or plant life, or property, or that would unreasonably interfere with the enjoyment of life or property. 
Clean Air Act of 1977 (42 USC 7401 et seq.), 40 CFR 50, “National Ambient Air Quality Standards” 40 CFR 50.7, “National Primary and Secondary 
Ambient Air Quality Standards for ambient air quality standards for PM2.5.” Adopted by reference in 18 AAC 50.035 which establishes primary and 
secondary air quality standards for particulate matter, which are 15 µg/m3 annually or 65 µg/m3 per 24-hour average concentration. Although 
National Primary and Secondary Ambient Air Quality Standards are not considered ARARs; they may be used as other criteria or guidelines TBC on an 
appropriate basis. 
DOT Hazardous Materials Transportation Regulations (49 CFR 170–173), which provide information on regulated hazardous materials including 
hazard classes, packing, and labeling standards. 

2 
3 
4 
5 
6A, 6B 
7A, 7B 

Operations that include 
implementation of LUCs 

DoD Engineering Pamphlet 1110-1-24, “Establishing and Maintaining Institutional Controls for Ordnance and Explosives (OE) Projects” which 
provides USACE guidance on the process to be used to develop, implement, and maintain institutional controls on OE project sites. 
Policy on LUCs Associated with Environmental Restoration Activities – DoD, January 17, 2001 provides DoD components with environmental 
restoration and land use management responsibilities an overall DoD framework for implementing, documenting, and managing LUCs for real 
property being transferred out of Federal control and for active installations. 
Although LUCs will be implemented as mechanisms to prevent unauthorized access through the use of ECs and to ensure that restrictions on land 
use are effective to minimize human contact with residual MEC, environmental easement statutes do not exist to strengthen enforcement of LUCs. 
Accordingly, LUCs themselves are not considered potential ARARs. 

2 
3 
4 
5 
6A, 6B 
7A, 7B 

Operations that include 
dredging or construction in 
open water 

Federal Coastal Zone Management Act, 16 USC 1451 et seq., 15 CFR 923, requires federal agencies conducting activities affecting the coastal zone be 
consistent with the approved state coastal zone management program. 
Marine Protection, Research and Sanctuaries Act (33 USC 1401-1445; 40 CFR 227), which governs open-water disposal of dredged sediments. 

6A, 6B 
7A, 7B 

Note: The alternatives are as follows: 
Alternative 1 – No Action 
Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs  
Alternative 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 
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3.4 Screening of Alternatives 
This section summarizes the assembled alternatives and screens them against the RAO established in Section 2. It 
then evaluates them against three broad criteria – effectiveness, implementability, and cost as defined in Section 
4.3.2 of the RI/FS guidance (EPA, 1988) – to identify those alternatives that should be carried forward into the 
detailed analysis in Section 4. 

3.4.1 Alternative 1 – No Action 
Under Alternative 1, No Action, no additional site-specific remedial actions, including the location, removal, or 
disposal of MEC, would occur. This alternative is not compatible with the RAO defined for OU B-2, but it is 
required by the NCP to be carried forward in the FS for comparison against other alternatives. Additionally, this 
alternative would not be effective, but would be considered implementable (for example, in terms of the 
feasibility and availability of technologies used and the administrative feasibility of implementation). No cost is 
associated with this alternative. 

3.4.2 Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil 
and LUCs 

The components of Alternative 2 were screened against the criteria of effectiveness, implementability, and cost: 

• Effectiveness – Alternative 2 protects human health and the environment by reducing and mitigating the 
explosive hazard to future land users. The remedial action alternative: 

− Reduces explosive safety hazards from MEC through surface and near-surface removal and through 
implementation of LUCs to mitigate possible exposure to MEC at depth during future land use activities.  

− Is protective of human health and the environment because it would resolve 90 percent of the anomalies 
detected at OU B-2 and, together with the addition of LUCs to restrict land use activities with penetration 
depths exceeding the 0.5-foot clearance depth, is considered protective for most land use activities.  

− Reduces the volume and mobility of MEC. The MEC removal components of Alternative 2 would resolve 
90 percent of the anomalies detected at OU B-2. Residual MEC remaining below 0.5 foot would be less 
susceptible to erosion, and thus less mobile. MEC that might erode from steep areas within or adjacent 
to the cleared RAAs would be identified and removed through the erosion monitoring program included 
in the LUCs for Alternative 2.  

− Targets MEC at surface and near-surface, leaving MEC in the subsurface. The Alternative 2 LUCs would 
address potential exposure to MEC in the subsurface through permit-required restrictions on intrusive 
site activities that may extend beneath the 0.5-foot removal depth. Warning signs, and the island-wide 
educational program would educate the public about MEC hazards in uncleared areas (steep slopes, 
areas of standing water), and provide procedures for MEC management if discovered. All of these LUC 
components would contribute to the long term effectiveness of this alternative.  

− Comply with federal and state laws and regulations 

For RAAs with MEC known or suspected in the subsurface, Alternative 2 does not represent a permanent 
solution because it relies on LUCs to mitigate exposure to deeper subsurface MEC. However, evaluated 
against the general short- and longer term aspects of the three broad criteria, the alternative reduces the 
number of MEC and minimizes short-term impacts and residual risk, and therefore is considered effective. 

• Implementability – Alternative 2 is also considered implementable because the technology and procedures 
for this type of removal action have been proven successful at military installations and elsewhere 
throughout the world, and trained personnel and equipment are readily available. However, long-term 
implementation of the LUCs and monitoring programs associated with Alternative 2 must be considered. 
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• Cost – The total cost for implementation of Alternative 2 at RAA-01, RAA-02, RAA-03 East, RAA-03 West, and 
RAA-04, inclusive of O&M for LUCs that will also apply to the remainder of OU B-2, is estimated at $15 to 
$20 million.  

As a result of this screening evaluation, Alternative 2 is retained for further evaluation in the FS. 

3.4.3 Alternative 3 – Surface and Subsurface MEC Removal to Depth of 
Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs 

The components of Alternative 3 were screened against the criteria of effectiveness, implementability, and cost: 

• Effectiveness – Alternative 3 protects human health and the environment by reducing and mitigating the 
explosive hazard to future land users. The remedial action alternative: 

− Reduces explosive safety hazards through removal of detected MEC at the intervals in which it is most 
likely to occur and through implementation of LUCs to mitigate possible exposure to potential MEC at 
depth during future land use activities. 

− Is protective of human health and the environment. Alternative 3 would resolve more than 95 percent of 
the anomalies detected at OU B-2 and, together with the addition of LUCs restricting land use activities 
with penetration depths exceeding the maximum clearance depth in areas where unresolved anomalies 
remain, is considered protective for most intrusive land use. 

− Reduce the volume and mobility of MEC. The subsurface removal action components of Alternative 3 
would resolve more than 95 percent of the anomalies detected at OU B-2. Potential MEC remaining 
below the maximum depth of clearance would be far less susceptible to erosion, and thus considerably 
less mobile. MEC that might erode from steep areas within or adjacent to the cleared RAAs would be 
identified and removed through the erosion monitoring program included in the LUCs for Alternative 3. 

− Targets MEC at surface and in the subsurface, but may leave potential MEC in the subsurface if all 
anomalies extending below 2 feet are not resolved. The Alternative 3 LUCs would address potential 
exposure to MEC in the subsurface through permit-required restrictions on intrusive site activities that 
may extend beneath the 2-foot removal depth in areas with unresolved anomalies. Warning signs, and 
the island-wide educational program would educate the public about MEC hazards in uncleared areas 
(steep slopes, areas of standing water), and provide procedures for MEC management if discovered. All 
of these LUC components would contribute to the long term effectiveness of this alternative.  

− Complies with federal and state laws and regulations. 

− The majority of MEC recovered at the RAAs has been found at a maximum depth of 2 feet bgs. However, 
if anomalies deeper than 2 feet are unresolved, there is a potential for MEC to remain at depths that may 
be reached during anticipated future land uses. Therefore, there is greater uncertainty about the 
completeness of the remedy. Alternative 3 relies on LUCs to mitigate this uncertainty. Nonetheless, 
evaluated against the general short- and longer-term aspects of the three broad criteria, Alternative 3 
significantly reduces the number of MEC and minimizes short-term impacts and residual risk. Thus, 
Alternative 3 is considered effective. 

• Implementability – Alternative 3 is also considered implementable because the technology and procedures 
for this type of removal action have been proven successful at military installations and elsewhere 
throughout the world, and trained personnel and equipment are readily available. However, long-term 
implementation of the LUCs and monitoring programs associated with Alternative 3 must be considered. 

• Cost – The total cost for implementation of Alternative 3 at RAA-01, RAA-02, RAA-03 East, RAA-03 West, and 
RAA-04, inclusive of O&M for LUCs that will also apply to the remainder of OU B-2, is estimated at $26 to 
$31 million.  

As a result of this screening evaluation, Alternatives 3 is retained for further evaluation in the FS. 
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3.4.4 Alternative 4 – Surface and Subsurface MEC Removal to Depth of 
Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs 

The components of Alternative 4 were screened against the criteria of effectiveness, implementability, and cost: 

• Effectiveness – Alternative 4 protects human health and the environment by reducing and mitigating the 
explosive hazard to future land users. The remedial action alternative: 

− Reduces explosive safety hazards through removal of detected MEC at all intervals in which it is known to 
occur and through implementation of LUCs to mitigate possible exposure to potential MEC that might 
remain at depth during future land use activities.  

− Is protective of human health and the environment. Alternative 4 would resolve most, if not all, of the 
anomalies detected at OU B-2 and thus is considered protective for future intrusive land uses. The 
addition of LUCs, restricting land use activities with penetration depths exceeding the maximum 
clearance depth in areas where unresolved anomalies remain, would be protective for possible 
remaining MEC.  

− Reduces the volume and mobility of MEC. The subsurface removal action components of Alternative 4 
would resolve most, if not all, of the anomalies detected at OU B-2. Residual MEC remaining below 4 feet 
would be far less susceptible to erosion, and thus considerably less mobile. MEC that might erode from 
steep areas within or adjacent to the cleared RAAs would be identified and removed through the erosion 
monitoring program included in the LUCs for Alternative 4.  

− Targets MEC at surface and in the subsurface, but may leave potential MEC in the subsurface if anomalies 
extending below 4 feet are not resolved. The Alternative 4 LUCs would address potential exposure to 
MEC in the subsurface through permit-required restrictions on intrusive site activities that may extend 
beneath the 4-foot removal depth in areas where there are unresolved anomalies. Warning signs, and 
the island-wide educational program would educate the public about MEC hazards in uncleared areas 
(steep slopes, areas of standing water), and provide procedures for MEC management if discovered. All 
of these LUC components would contribute to the long term effectiveness of this alternative.  

− Complies with federal and state laws and regulations. 

− The alternative represent a more certain solution for RAAs where MEC may be present below 2 feet (for 
example, RAA-04). Alternative 4 reduces MEC and minimizes short-term impacts and residual risk, and 
therefore is considered very effective. 

• Implementability – Alternative 4 is also considered implementable because the technology and procedures 
for this type of removal action have been proven successful at military installations and elsewhere 
throughout the world, and trained personnel and equipment are readily available. However, implementation 
may take longer to accomplish because of the need for possibly deeper excavations, dewatering, and re-
screening for additional anomalies at depth. Additionally, long-term implementation of the LUCs and 
monitoring programs associated with Alternative 4 must be considered.  

• Cost – The total cost for implementation of Alternative 4 at RAA-01, RAA-02, RAA-03 East, RAA-03 West, and 
RAA-04, inclusive of O&M for LUCs that will also apply to the remainder of OU B-2, is estimated at $27 to 
$32 million.  

As a result of this screening evaluation, Alternative 4 is retained for further evaluation in the FS. 

3.4.5 Alternative 5 – Surface and Subsurface MEC Removal to Depth of 
Detection and LUCs 

The components of Alternative 5 were screened against the criteria of effectiveness, implementability, and cost: 

• Effectiveness – Alternative 5 protects human health and the environment by reducing and mitigating the 
explosive hazard to future land users. The remedial action alternative: 
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− Reduces explosive safety hazards through removal of detected MEC at all intervals in which it is known to 
occur and through implementation of LUCs to mitigate possible exposure to potential MEC that might 
remain at depth during future land use activities.  

− Is protective of human health and the environment. Alternative 5 would resolve all targeted anomalies at 
OU B-2 and thus is considered protective for all future activities associated with wildlife refuge land use.  

− Reduces the volume and mobility of MEC. The subsurface removal action components of Alternative 5 
would resolve all targeted anomalies at OU B-2. MEC that erodes from steep areas within or adjacent to 
the cleared RAAs would be identified and removed through the erosion monitoring program included in 
the LUCs for Alternative 5.  

− Targets MEC at surface and in the subsurface. The island-wide educational program would educate the 
public about MEC hazards in uncleared areas (steep slopes, areas of standing water), and provide 
procedures for MEC management if discovered. The LUC components would contribute to the long term 
effectiveness of this alternative.  

− Complies with federal and state laws and regulations 

− Alternative 5 reduces MEC and minimizes short-term impacts and residual risk, and therefore is 
considered very effective. 

• Implementability – Alternative 5 is also considered implementable because the technology and procedures 
for this type of removal action have been proven successful at military installations and elsewhere 
throughout the world, and trained personnel and equipment are readily available. However, implementation 
may take longer to accomplish because of the need for possibly deeper excavations, dewatering, and 
re-screening for additional anomalies at depth.  

• Cost – The total cost for implementation of Alternative 5 at RAA-01, RAA-02, RAA-03 East, RAA-03 West, and 
RAA-04, inclusive of O&M for LUCs that will also apply to the remainder of OU B-2, is estimated at $27 to 
$32 million.  

As a result of this screening evaluation, Alternative 5 is retained for further evaluation in the FS. 

3.4.6 Alternative 6 – Beach Sweeps, MEC Removal at ALDA-01 and RAA-specific 
LUCs 

The components of Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 
and RAA-specific LUCs and Alternative 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at 
ALDA-01 and RAA-specific LUCs were screened against the criteria of effectiveness, implementability, and cost, 
taking into consideration that the alternatives are applicable only to conditions at RAA-05 and that the Navy will 
retain responsibility for RAA-05 and restrict access to the area until MEC no longer washes up and is deposited 
along the shoreline and upland portions of the RAA. The screening results are summarized as follows:  

• Effectiveness – Alternatives 6A and 6B provide protection to human health and the environment by reducing 
and mitigating the explosive hazard to future land users at RAA-05. Both remedial action sub-alternatives: 

− Reduce explosive safety hazards from MEC through one-time MEC removal at ALDA-01, regular beach 
sweeps, and implementation of RAA-specific LUCs to mitigate possible exposure to MEC during future 
land use activities 

− Are protective of human health and the environment. The beach sweep components of Alternative 6A 
and 6B would remove surface MEC at ALDA-01 and ALSW-01 on a regular basis and the addition of RAA-
specific LUCs, would be protective for MEC that washes ashore between sweep activities. The 2-foot MEC 
removal component of Alternative 6A would address the upper portion of the debris layer where MEC 
may be present (the majority of MEC found in the limited intrusive investigations at ALDA-01 occurred 
within 1.5 feet of the surface). The 4-foot MEC removal component of Alternative 6B would address 
possible MEC in the deeper portion of the debris layer. The addition of LUCs, restricting land use 
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activities with penetration depths exceeding the maximum clearance depth in areas where unresolved 
anomalies remain, would be protective for possible remaining MEC under both Alternatives 6A and 6B.  

− Reduce the volume and mobility of MEC. The beach sweep components of Alternative 6A and 6B would 
remove surface MEC on a regular basis and would serve to reduce the overall volume of MEC. The MEC 
removal components for ALDA-01 would reduce the volume of MEC intermingled with debris at depth 
and possible MEC remaining below the maximum depth of clearance would be less susceptible to 
erosion, and thus less mobile. MEC that might erode from steep areas like the beach headwall at 
ALDA-01 would be identified and removed as part of the beach sweep program, and after the beach 
sweep program is completed, through the erosion monitoring program included in the long term LUCs.  

Neither Alternative 6A nor Alternative 6B represents a permanent solution because each relies on 
re-occurring beach sweeps to remove MEC that is deposited along the shoreline and seawall, and does 
not address the possible source of the MEC in Andrew Bay. Consequently, based on current information, 
beach sweeps and beach sweep period LUCs will be needed for an estimated 50 to 75 years. The duration 
of 50 to 75 years for beach sweeps was conservatively estimated to constrain the cost estimates. Overall, 
evaluated against the general short- and longer term aspects of the three broad criteria, Alternatives 6A 
and 6B reduce MEC and minimize short-term impacts and residual risk; therefore, they are considered 
effective. 

• Implementability – The beach sweep and MEC removal components of Alternatives 6A and 6B are 
considered implementable because the technology and procedures for these types of removal actions have 
been proven successful at military installations and elsewhere throughout the world, and trained personnel 
and equipment are readily available. 

• Cost – The total cost for implementation of Alternatives 6A and 6B, inclusive of beach sweep period LUCs, 
and post-beach sweep period LUCs, is estimated at $3 to $5 million. The costs for MEC removal to 2 feet 
versus the costs for removal to 4 feet at ALDA-01 make little difference to the total cost of implementation of 
Alternatives 6A and 6B because the majority of the costs are associated with the long term implementation 
of the beach sweeps and LUCs. These costs are proportional to the MEC hazards at RAA-05, even though 
beach sweeps will need to continue for 50 to 75 years and some form of LUCs will need to be in place for as 
long as the potential for MEC exposure exists in RAA-05.  

As a result of this screening evaluation, both Alternatives 6A and 6B are retained for further evaluation in the FS. 

3.4.7 Alternative 7 – Dredging, Beach Sweeps, MEC Removal at ALDA-01 and 
RAA-specific LUCs 

The components of Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil 
at ALDA-01 and RAA-specific LUCs and Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of 
Detection at ALDA-01 and RAA-specific LUCs were screened against the criteria of effectiveness, 
implementability, and cost, taking into consideration that the alternatives are applicable only to conditions at 
RAA-05 and that the Navy will retain responsibility for RAA-05 and restrict access to the area until MEC no longer 
washes up along the shoreline and upland portions of the RAA. The screening results are summarized as follows: 

• Effectiveness – Alternatives 7A and 7B provide protection to human health and the environment by reducing 
and mitigating the explosive hazards to future land users at RAA-05 and provide for removal of the offshore 
MEC that may be transported and deposited on the shoreline and uplands at RAA-05. Both remedial action 
alternatives: 

− Reduce explosive safety hazards through removal of MEC on the seafloor, on the shoreline and seawall, 
and in the former disposal area at ALDA-01. 

− Are protective of human health and the environment. The dredging component of Alternatives 7A and 7B 
will recover offshore MEC, and reduce the number of MEC brought ashore during large storms. The 
beach sweep components of Alternative 7A and 7B would remove surface MEC at ALDA-01 and ALSW-01 
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on a regular basis and the addition of RAA-specific LUCs would be protective for MEC that washes ashore 
between sweep activities. The 2-foot MEC removal component of Alternative 7A would address potential 
MEC intermingled with debris in the depth interval where MEC has been previously encountered and 
may be disturbed by future land users (the rough and cobbly nature of the ground surface in ALDA-01 
precludes casual penetration or excavation using hand tools). The addition of LUCs, restricting land use 
activities with penetration depths exceeding the maximum clearance depth in areas where unresolved 
anomalies remain, would be protective for possible remaining MEC. The depth of detection MEC removal 
component of Alternative 7B would address the full thickness of the debris layer where MEC may be 
present.  

− Reduce the volume and mobility of MEC. The dredging component of Alternatives 7A and 7B will recover 
offshore MEC and reduce the overall number of MEC brought to shore during large storms. The dredging 
component of this alternative is considered moderately effective because it reduces MEC on the 
seafloor. However, there is considerable uncertainty regarding the location extent of offshore MEC, 
which reduces the effectiveness of this component of Alternatives 7A and 7B. Additional characterization 
will not reduce the risk associated with MEC washing ashore at RAA-05. Moreover, individual MEC would 
likely remain after dredging and, in the dynamic environment of Andrew Bay, the residual MEC would 
eventually be mobilized and transported to the intertidal and terrestrial portions of the RAA. Accordingly, 
seawall sweeps and LUCs restricting access to the seawall would still be needed to protect the public. The 
beach sweep components of Alternatives 7A and 7B would remove surface MEC on a regular basis and 
would serve to reduce the overall volume of MEC. The MEC removal components for ALDA-01 would 
reduce the volume of MEC intermingled with debris at depth and possible MEC remaining below the 
maximum depth of clearance would be less susceptible to erosion, and thus less mobile. MEC that could 
erode from steep areas like the beach headwall at ALDA-01 would be identified and removed as part of 
the beach sweep program, and after the beach sweep program is completed, through the erosion 
monitoring program included in the long term LUCs. 

• Implementability – Dredging is implementable, but it has not been used elsewhere for the exclusive removal 
of MEC. Additionally, the underwater environment poses challenges for MEC removal above that for 
terrestrial munitions response sites. This includes safety issues due to the generally more unstable 
underwater environment from factors such as waves, tides, currents, low visibility, low temperature, and 
sedimentation. Safety must be of the highest priority in regard to divers and all other personnel for 
underwater MEC response actions. Ferrous and/or magnetic deposits have been reported around Adak 
Island which, if present in Andrew Bay, pose a significant obstacle to identifying geophysical anomalies where 
such deposits are located. Finally, there are significant implementation issues related to habitat damage and 
destruction of Andrew Bay kelp beds. Compliance with the USACE and DoD safety requirements, as well as 
provisions of NEPA and the Coastal Zone Management Act would be required. Pursuant to the Navy’s 
explosive safety authority (Naval Ordnance Safety and Security Activity, (NOSSA)), hydraulic dredging of large 
MEC items would require additional and more extensive explosive safety requirements which limit the use of 
dredging as an appropriate technology. 

• Cost – The total cost for implementation of Alternatives 7A and 7B is estimated at $135 to $150 million. Costs 
for the onshore components of Alternatives 7A and 7B are similar to those listed for Alternatives 6A and 6B 
(the incremental cost for depth of detection MEC removal at ALDA-01 is negligible). The costs for 
investigating and dredging in the offshore portion of RAA-05 are expected to be very high (over $140 million). 

Despite the concerns about implementability of dredging and high costs, Alternatives 7A and 7B are retained for 
further evaluation in the FS because of agreements reached between the Navy and the EPA and ADEC during 
informal dispute resolution. 
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SECTION 4 

Detailed Analysis of Alternatives 
This section presents a detailed analysis of the alternatives retained from the screening process described in 
Section 3. 

4.1 CERCLA Evaluation Criteria 
Pursuant to the Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA 
(EPA, 1988), the detailed analysis of alternatives evaluates the remedial action alternatives against the nine 
CERCLA evaluation criteria to assess the alternatives’ suitability for implementation at OU B-2.  

The first two evaluation criteria, overall protection of human health and the environment and compliance with 
ARARs, are considered threshold criteria. Assessments with respect to these two criteria relate directly to 
statutory requirements that will be carried forward in the OU B-2 ROD. The nine CERCLA criteria are as follows: 

• Overall protection of human health and the environment. Evaluation of the overall protectiveness of an 
alternative focuses on whether a specific alternative achieves adequate protection and describes how site 
risks posed through each pathway being addressed by the FS are eliminated, reduced, or controlled through 
treatment, engineering, or institutional controls. This evaluation also considers whether an alternative poses 
any unacceptable short-term or cross-media impacts. 

• Compliance with ARARs. This criterion is used to determine whether each alternative will meet all of its 
federal and state ARARs (as defined in CERCLA Section 121) that have been identified in previous stages of 
the RI/FS process. The detailed analysis summarizes which requirements are applicable or relevant and 
appropriate to an alternative. 

The following five evaluation criteria, serve as balancing criteria: 

• Long-term effectiveness and permanence. This criterion relates to expected residual risk and the ability of a 
remedial action to maintain reliable protection of human health and the environment over time. This 
criterion: 

− Assesses the magnitude of residual risks remaining onsite following implementation of the remedial 
action alternative 

− Considers the adequacy, suitability, and reliability of controls used to manage treatment of residuals or 
untreated wastes that may remain at the site 

• Reduction of toxicity, mobility, or volume through treatment. This criterion addresses the statutory 
preference for selecting remedial actions that employ treatment technologies that permanently and 
significantly reduce toxicity, mobility, or volume of the hazardous substances as their principal element. This 
preference is satisfied when treatment is used to reduce the principal threats at a site through destruction of 
toxic contaminants, reduction of the total mass of toxic contaminants, irreversible reduction in contaminant 
mobility, or reduction of total volume of contaminated media.  

− Addresses the treatment processes the remedy will employ and the materials treated 

− Addresses the amount of hazardous materials (MEC) that will be removed and how the principal threat 
will be removed 

− Describes the degree of expected reduction in toxicity, mobility, or volume expressed as order of 
magnitude 

− Addresses MEC that may remain after the remedial action alternative is implemented 



FEASIBILITY STUDY REPORT FOR OU B-2 SITES 

4-2 ES122211032859VBO 

− Assesses the degree to which the treatment is irreversible 

− Determines whether the alternative will satisfy the statutory preference for treatment as a preferential 
element 

• Short-term effectiveness. This criterion addresses the effects of the alternative during the construction and 
implementation phase until remedial response objectives are met (for example, a cleanup target has been 
met). Under this criterion, alternatives should be evaluated with respect to their effects on human health and 
the environment during implementation of the remedial action. This criterion: 

− Describes the length of time during which protection afforded by implementation of the remedial action 
alternative will remain against exposure hazards 

− Describes the risks to workers and the community during implementation of the remedial action  

− Addresses the potential adverse environmental impacts that may result from the construction and 
implementation of an alternative and evaluates the reliability of the available mitigation measures in 
preventing or reducing the potential impacts 

− Describes risks remaining onsite that cannot be controlled 

− Describes the length of time until RAOs are achieved 

• Implementability. This criterion addresses the technical and administrative feasibility of implementing an 
alternative, as well as the availability of various services and materials required during its implementation. 
This criterion involves analysis of the following factors: 

− Technical feasibility: 

 Technical difficulties and unknowns associated with a technology 
 Reliability of technology 
 Ease of undertaking additional remedial action 
 Monitoring considerations 

− Administrative feasibility: 

 Activities needed to coordinate with other offices and agencies (for example, obtaining permits for 
offsite activities or rights-of-way for construction 

− Availability of services and materials: 

 Availability of adequate offsite treatment, storage capacity, and disposal services 

 Availability of necessary equipment and specialists, and provisions to ensure any necessary additional 
resources 

 Availability of services and materials, plus the potential for obtaining competitive bids, which may be 
particularly important for innovative technologies 

 Availability of prospective technologies 

• Cost. The cost criterion encompasses the life-cycle costs of a project, including the projected implementation 
costs and the long-term operation and monitoring (O&M) costs of the remedial action, to arrive at a total 
cost for the remedial action. For the detailed cost analysis, the expenditures required to complete each 
alternative are estimated in terms of capital costs, including direct and indirect costs, to complete initial 
construction activities. Direct costs include items such as the cost of construction, equipment, land and site 
development, site services, treatment, transportation and disposal. Indirect costs include engineering 
expenses, start-up costs, permitting costs, administrative costs and contingency allowances. Expenditures 
that occur over time are analyzed using net present value, which discounts all future costs to a common base 
year. Net present value analyses allow the cost of the removal action to be compared based on a single figure 
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representing the amount of money that, if invested in the base year and disbursed as needed, will be 
sufficient to cover all costs associated with the life of the removal action. Assumptions associated with net 
present value calculations include a discount rate, cost estimates for the planning years in constant dollars, 
and a period of performance. O&M costs include operating labor costs, maintenance materials and labor 
costs, auxiliary materials and energy (fuel) costs, costs for disposal of residues, purchased services costs, 
administrative costs, insurance, any licensing costs that may be required, rehabilitation of equipment costs, 
and the cost of five-year reviews (FYRs), monitoring, inspections, maintenance, and repairs. Typically, these 
“study estimate” costs made during the FS are expected to provide an accuracy of +50 percent to -30 percent 
and are prepared using data available from the RI. 

Details on the cost estimates for OU B-2 are provided in Appendixes D (Basis of Quantities) and E (Basis of 
Cost Estimates). The cost estimates were developed in current dollars and based on unit pricing from 
engineering estimates: project quotes, similar projects, or published values. Costs not in present dollars were 
adjusted by 3 percent in accordance with guidance provided in the Office of Management and Budget 
Circular A-94, Appendix C Adjusted December 2011, to reflect inflation. Although most O&M activities are 
expected to continue longer, 50 years of O&M are used as a simplifying assumption for the purpose of cost 
estimate development for Alternatives 2 though 5, and 75 years were used for Alternatives 6 and 7. 

The following two evaluation criteria are considered modifying criteria and will be addressed in the ROD once 
comments on the RI/FS Report and proposed plan have been received. 

• State (support agency) acceptance. This criterion evaluates the technical and administrative issues and 
concerns that the state (or support agency in the case of state-led sites) may have regarding each of the 
alternatives.  

• Community acceptance. This criterion evaluates the issues and concerns that the public may have regarding 
each of the alternatives.  

4.2 Alternatives Analysis Process 
The detailed analysis of alternatives consists of a narrative assessment of each alternative against seven of the 
nine CERCLA criteria; analyses of the last two criteria (state and community acceptance) are deferred to the ROD 
once comments on the RI/FS Report and proposed plan have been received. The narratives focus on how, and to 
what extent, the various factors within each of the criteria are addressed. A general rating (low, medium, or high) 
of how the alternative meets the criteria is then applied. The ratings are based on the following considerations: 

• Low – The alternative is somewhat favorable with regard to the criterion; some of the criterion factors were 
met. 

• Medium – The alternative is moderately favorable with regard to the criterion; at least half of the criterion 
factors were met. 

• High – The alternative is highly favorable with regard to the criterion; many or all of the criterion factors were 
met. 

The detailed analysis of each remedial action alternative against the evaluation criteria is summarized in the 
following sections. 
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4.3 Individual Analysis of Alternatives 
All of the alternatives described in Section 3 are considered in this evaluation. Alternatives 1 through 5 are 
evaluated only for RAA-01 through RAA-04. RAA-05 is excluded from evaluation of these alternatives due to the 
continuing source of MEC transported in by wave action from Andrew Bay. This is the only RAA at OU B-2 in 
which this occurs. Alternatives 1, 6, and 7 are evaluated for RAA-05 only. 

4.3.1 Alternative 1 – No Action 
Evaluation of this alternative for OU B-2 is required by the NCP for comparison against other alternatives. The 
evaluation of Alternative 1 relative to the CERCLA criteria is provided in Table 4-1. The results of the ESHA and 
MEC HA evaluations for Alternative 1 for each of the RAA AOCs are provided in Table 4-2.
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TABLE 4-1 
Summary of Evaluation of Alternative 1 No Action 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Overall protection of human health and the 
environment 

No remedial activities implemented other than site actions and programs that are in conformance with Navy and DoD 
regulations. Not protective of future anticipated land uses. 

Low 

Compliance with ARARs  Does not comply with requirements of the FFA, CERCLA, the NCP, and Executive Order 12580, and the provisions of DoD 
6055.09-M regarding personnel protection as a result of DoD munitions-related activities. 

Low 

Long-term effectiveness and permanence Low 
Magnitude of Residual Risk No change in magnitude of residual risk. Long-term human health and environmental MEC exposure hazards would remain 

consistent with site baseline conditions. This alternative is not acceptable for sites that require LUCs and active remedies to 
address MEC exposure under future land use scenarios. 

Adequacy and Reliability of Controls Does not include provisions for any LUCs to address potential MEC exposure under future land use scenarios. 
Reduction of toxicity, mobility, or volume 
through treatment 

Provides no treatment of MEC. Low 

Short-term effectiveness Alternative 1 does not include active remedies that might expose the community or workers to hazards during 
implementation and will not affect the environment or achieve the RAO during any timeframe. 

High 

Implementability High 
Ability to Construct and Operate the 
Technology 

Requires no construction or operation. 

Reliability of Technology No technology would be implemented. 
Ease of Undertaking Additional Action 
if Necessary 

Would not restrict implementation of additional actions should they become necessary in the future. 

Ability to Monitor Effectiveness No remedy, so there would not be any provisions for monitoring effectiveness. 
Ability to Obtain Approvals from 
Other Agencies 

Approvals from other agencies would not be required. 

Coordination with Other Agencies Coordination with other agencies would not be required. 
Availability of Offsite Treatment 
Storage and Disposal Services and 
Capacities 

Does not include components that require offsite treatment, storage, and disposal of hazardous materials. 

Availability of Necessary Equipment 
and Specialists 

Does not require equipment or specialists. 

Cost There are no costs associated with Alternative 1.  High 
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TABLE 4-2 
Summary of ESHA and MEC Hazard Assessment Evaluations for Alternative 1 No Action with Increased Future Land Use 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA AOC ESHA Score MEC HA Rank 

RAA-01 OB/OD-1 D 2 

RAA-02 C1-01 D 1 

RAA-03 West MI-01 D 1 

MI-02 D 1 

MI-03 D 1 

RAA-03 East HG-01 D 1 

RR-01 D 1 

RAA-04 SA 93-01 D 1 

SA93-03* A 4 

RAA-05 ALDA-01 C 2 

ALSW-01 D 1 

*Scores reflect 100 percent geophysical survey and removal to a depth of 2 feet in 2008, but do not account for an investigation 
completeness issue (use of transects instead of expansion grids) on the boundary of the AOC. 
ESHA Score Explanation: 

A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 

MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
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4.3.2 Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil 
and LUCs 

Under Alternative 2, 100 percent of the surface area of accessible areas within each RAA would be swept for MEC 
using visual inspection aided either by handheld analog geophysical sensors or by other geophysical detection 
equipment and identified anomalies would be investigated to a maximum depth of 0.5 foot below the top of 
mineral soil.  

Implementation of Alternative 2 will mitigate the most common MEC exposure hazards through removal of MEC 
at the surface and in the shallow subsurface. LUCs associated with the alternative include land use restrictions to 
limit activities that may extend below the 0.5-foot depth of clearance, periodic erosion monitoring along 
uninvestigated/uncleared steep slopes within and adjacent to the RAAs, as well as ECs and ICs required to 
address uncertainty about MEC at former munitions sites. Theses ICs include MEC educational awareness for 
future land users, as well as procedures in the event that MEC is discovered during future land uses. The long-
term effectiveness of this remedial action would be augmented through implementation of ICs and operating 
and reporting components particularly in areas where subsurface MEC may be exposed by erosion, and through 
restrictions on intrusive activities in areas where MEC remains below the 0.5-foot depth of clearance. 

Alternative 2 is evaluated only for RAA-01 through RAA-04. Separate alternatives are evaluated for RAA-05 
because of its unique shoreline and marine site conditions. The RAA-specific information related to the 
implementation of Alternative 2 (including overall acreage that will be surface-swept and cleared of MEC, 
anticipated quantities of MEC and debris [MD, RRD, and metallic scrap], and acreage to be restored) is 
summarized in Table 4-3. The values listed in Table 4-3 are broad estimates, developed from historical anomaly 
investigation data and the estimated number of anomalies expected to be present in each of the RAAs where 
Alternative 2 may be implemented (see Appendix D). The actual number and vertical distribution of MEC 
remaining in the RAAs could differ from the quantities listed in the table. 

Table 4-4 summarizes the evaluation results relative to CERCLA criteria for Alternative 2. Table 4-5 summarizes 
the results of updated ESHA and MEC HA evaluations assuming implementation of Alternative 2 combined with 
increased future land use, for each of the AOCs in the RAAs. 
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TABLE 4-3 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 2 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA 

Road 
Enhancements 

(feet) 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting and 

Surface 
Clearance  

(acres) 

Estimated Anomalies to 
Investigate Estimated Items to Dispose (quantity) 

Estimated Area 
to Be Restored 

(acres) Surface Only 0 – 0.5 foot 
MEC 

(DMM/UXO) 
MD 

(each) 
MPPEH 
(each) 

RAA-01 — 4395* 17 300 2919 114 849 155 2 

RAA-02 5954 — 74 3349 4193 191 4955 218 2 

RAA-03 West  5124 4395* 71 1045 7539 610 5367 279 2 

RAA-03 East  — 4395* 78 1361 10826 233 4280 103 2 

RAA-04 4337 3968 104 966 3580 312 2907 127 2 
*Drainage enhancements in Andrew Lake range area split equally between RAAs. 
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TABLE 4-4 
Summary of Evaluation of Alternative 2 Surface MEC Removal to 0.5 Foot and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Overall protection of human health 
and the environment 

Based on information regarding anomaly density and distribution, Alternative 2 would resolve 90 percent of the anomalies 
detected at OU B-2 and thus would remove surface and shallow subsurface MEC exposure hazards and provides protection to 
human health and environment. Subsequent implementation of LUCs would limit MEC exposure hazards related to subsurface 
intrusion associated with reasonably anticipated future land uses. The LUCs would also address erosion of MEC from 
uninvestigated/uncleared steep slopes, as well as MEC uncertainty issues for the cleared RAAs and for the remainder of OU B-2. 
The LUCs include land use restrictions to limit activities that may extend below the maximum depth of clearance at RAAs where 
MEC may remain in place at depths potentially accessed by future land use activities. These restrictions, combined with annual 
inspections for erosion, ECs, and five-year reports would contribute to the overall protection to human health. 

Medium 

Compliance with ARARs The components of Alternative 2 would be compliant with the location- specific ARARs presented in Section 2 and can be 
implemented in compliance with action-specific ARARs presented in Section 3. Alternative 2 would also comply with DoD 
6055.09-M regarding personnel protection as a result of DoD ammunition or explosives and contamination of real property 
currently or formerly owned, leased, or used by the DoD, and DoD requirements regarding implementation of LUCs to address 
residual MEC in the subsurface or in inaccessible areas of the RAA. 

Medium 

Long-term effectiveness and 
permanence 

Reduces the overall volume of MEC and thus partially addresses the principal threat through removal action and implementation 
of LUCs, but would not allow unrestricted use of the site as a wildlife refuge. 

Medium 

Magnitude of Residual Risk MEC removal would target MEC at the surface and near-surface, leaving MEC in the subsurface behind. LUCs would address 
exposure to residual MEC in the subsurface. Access restrictions would warn against intrusive land uses. ICs would be 
implemented for land uses that might intrude beneath the depth of clearance, thereby limiting exposure to potential explosive 
hazards. Warning signs would inform land users of hazards and their responsibilities regarding certain land uses. An island-wide 
educational awareness program would educate the public about MEC hazards in inaccessible areas (steep slopes, areas of 
standing water) and uncertainty about MEC in cleared areas. Procedures would be in place for the removal of MEC if discovered. 
MEC hazards would be identified and the responsibilities of both the Navy and the owners with respect to implementing and 
maintaining the LUCs would be clearly stated in property transfer documents. UXO support would be implemented for any 
intrusive activities that may overlap the depth of anomaly removal. 

Adequacy and Reliability of 
Controls 

The LUC program will provide adequate and reliable methods to limit exposure and increase awareness. These LUCs would be 
augmented by the Alternative 2 LUCs to mitigate exposure to MEC remaining at depth and that might erode from steep slopes. 
The proposed access restrictions and ECs associated with Alternative 2 are similar to existing access restrictions and ECs in use 
elsewhere on Adak (for example, excavation permit program for OU A; signs). These have been demonstrated effective tools at 
limiting access to possible exposure and increasing awareness of hazards. In addition, the island-wide educational awareness 
program and MEC discovery process will augment the Alternative 2 LUCs. 
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TABLE 4-4 
Summary of Evaluation of Alternative 2 Surface MEC Removal to 0.5 Foot and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Reduction of toxicity, mobility, or volume through treatment Medium 

Treatment Process Used 
and Materials Treated 

Explosive hazards associated with recovered MEC would be treated by BIP or COD and residuals through thermal flashing. 

Amount of Hazardous 
Materials Destroyed or 
Treated 

All potentially hazardous materials recovered during surface MEC removal will be treated to eliminate the explosive hazard. 

Degree of Expected 
Reductions in Toxicity, 
Mobility, and Volume 

Alternative 2 reduces the overall volume and mobility of MEC by removing it from the surface and near surface soil, but does not 
address MEC in subsurface soil. 

Degree to Which 
Treatment Is Irreversible 

Treatment through BIP, COD, and thermal flashing is irreversible. 

Type and Quantity of 
Residuals Remaining After 
Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference for 
Treatment 

Removes and treats explosive hazard associated with surface and near-surface MEC in accessible areas of the RAA. Relies on LUCs 
to limit exposure to MEC remaining in the subsurface and in inaccessible areas. 

Short-term effectiveness High 
Protection of Community 
During Remedial Actions 

The community would be protected during implementation of the removal action by Parcel 4 ECs and other island-wide LUCs, as 
all of the work would be performed in a restricted area (Parcel 4). In addition, an exclusion zone would be set up and operated to 
prevent trespassers during implementation. 

Protection of Workers 
During Remedial Actions 

Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC would occur, but mitigated through 
experience, training, work-safe procedures, and continuous process improvements. With shallow intrusive investigation activities, 
the clearance of MEC to 0.5 foot requires minimal time and exposure hazard to workers. 

Environmental Impacts Short-term environmental impacts considered minimal as this alternative is limited to the ground surface and does not include 
area-wide ground disturbance activities; impacts would be addressed through site restoration. Cultural and natural resources 
would be addressed in accordance with federal, state and DoD requirements. 

Time Until RAO Is Achieved Depending on the size of the surface MEC removal area and the number of crews working, the surface MEC removal portion of 
Alternative 2 could take between 2 and 6 months to complete at each of the RAAs.  

Implementability High 
Ability to Construct and 
Operate the Technology 

Technologies for MEC detection, removal, and treatment are routinely used throughout world. Personnel, equipment, and 
resources are available to implement the components of both the active remedy and LUC components of Alternative 2. 

Reliability of Technology The MEC detection, removal, and treatment technologies, and the LUC components associated with Alternative 2, which include 
an island-wide educational awareness program, are reliable. Technologies used are expected to meet performance standards 
with little chance of delay caused by problems with technology. Quality control inspection program would provide technology 
proficiency checks. 

Ease of Undertaking 
Additional Action if 
Necessary 

The components of Alternative 2 would not restrict implementation of additional actions should they become necessary in the 
future. 
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TABLE 4-4 
Summary of Evaluation of Alternative 2 Surface MEC Removal to 0.5 Foot and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Ability to Monitor 
Effectiveness 

Effectiveness of MEC detection, removal, and treatment will be assessed and Effectiveness of the Alternative 2 LUC components 
will be assessed and documented through a program of annual inspections and 5-year reviews. 

Ability to Obtain Approvals 
from Other Agencies 

Outside of NOSSA and DDESB, approvals from other agencies are not required. 

Coordination with Other 
Agencies 

Outside of NOSSA and DDESB, coordination with other agencies is not required. 

Availability of Offsite 
Treatment Storage and 
Disposal Services and 
Capacities 

Alternative 2 does not include components that require offsite treatment, storage, and disposal of MEC. Offsite facilities that 
manage and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related debris can be disposed at 
Adak Island landfill. 

Availability of Necessary 
Equipment and Specialists 

Necessary equipment and specialists are readily available. 

Availability of Prospective 
Technologies 

The technologies are readily available. 

Cost RAA Total Capital Cost Total O&M Cost  Total Cost (NPV) 

RAA-01 (OB/OD-01) $   1,400,000 $   300,000 $   1,700,000 

RAA-02 (C1-01) $   2,700,000 $   300,000 $   3,000,000 

RAA-03 East (RR-01 and HG-01) $   4,000,000 $   300,000 $   4,300,000 

RAA-03 West (MI-01, MI-02, MI-03) $   3,200,000 $   300,000 $   3,500,000 

RAA-04 (SA93-01 and SA93-03) $   3,600,000 $   300,000 $   3,900,000 
 

Medium 
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TABLE 4-5 
Summary of Updated ESHA and MEC HA Scores for Alternative 2 Surface MEC Removal to 0.5 Foot and LUCs with Increased  
Future Land Use 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA AOC ESHA Score MEC HA Rank 

RAA-01 OB/OD-1 D 4 
RAA-02 C1-01 D 3 
RAA-03 West MI-01 D 3 

MI-02 D 3 
MI-03 D 3 

RAA-03 East HG-01 D 3 
RR-01 D 3 

RAA-04 SA 93-01 D 3 
SA93-03* A 4 

*Scores reflect 100 percent geophysical survey and removal to a depth of 2 feet in 2008, but do not account for an investigation 
completeness issue (use of transects instead of expansion grids) on the boundary of the AOC. 
ESHA Score Explanation: 

A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 

MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
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4.3.3 Alternative 3 – Surface and Subsurface MEC Removal to Depth of 
Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs 

Alternative 3 consists of removal of surface and subsurface MEC to the depth of detection (to a maximum depth 
of 2 feet below the top of mineral soil) within each RAA, with implementation of LUCs after the removal action. 
Under this alternative, once a targeted anomaly has been investigated and acquired, and no additional anomalies 
are detected to a depth of 2 feet at the location, the subsurface investigation will cease. If anomalies are 
detected below a depth of 2 feet, the location of the residual anomaly will be recorded and the Navy will decide 
whether to continue to intrusively investigate the anomaly or to manage uncertainty about the source or the 
anomaly with LUCs.  

The long-term effectiveness of the removal action would be augmented through implementation of LUCs 
particularly in areas of the RAA that were not accessible for the removal action, or where subsurface MEC might 
be exposed by erosion. The LUCs for Alternative 3 include land use restrictions to limit activities that may extend 
below the maximum depth of clearance in areas where residual anomalies are left uninvestigated, periodic 
erosion monitoring along uninvestigated/uncleared steep slopes within and adjacent to the RAA, as well as ECs 
and ICs required to address uncertainty about MEC at former munitions sites.  

Alternative 3 is evaluated only for RAA-01 through RAA-04. Separate alternatives are evaluated for RAA-05 
because of its unique shoreline and marine site conditions. The RAA-specific information related to the 
implementation of Alternative 3 (including overall acreage that will be surveyed and investigated for MEC, 
anticipated quantity of MEC and debris, and acreage to be restored) is summarized in Table 4-6. The values listed 
in Table 4-6 are broad estimates, developed from historical anomaly investigation data and the estimated 
number of anomalies expected to be present in each of the RAAs where Alternative 3 may be implemented (see 
Appendix D). The actual number and vertical distribution of MEC remaining in the RAAs could differ from the 
quantities listed in the table. 

Table 4-7 summarizes the evaluation results relative to CERCLA criteria for Alternative 3. Table 4-8 summarizes 
the results of updated ESHA and MEC HA evaluations assuming implementation of Alternative 3, combined with 
increased future land use, for each of the AOCs in the RAAs. 
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TABLE 4-6 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 3 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA 

Road 
Enhancements 

(feet) 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting and 

Surface 
Clearance  

(acres) 
DGM  

(acres) 

Estimated Anomalies to Investigate Estimated Items to Dispose (quantity) 
Estimated Area 
to Be Restored  

(acres) Surface Only 0 to 0.5 foot 0.5 to -2 feet 
MEC 

(DMM/UXO) 
MD 

(each) 
MPPEH 
(each) 

RAA-01 — 4395* 17 - 300 2919 507 124 952 217 2 

RAA-02 5954 — 74 74 3349 4193 2205 245 6917 327 2 

RAA-03 West 5124 4395* 71 71 1045 7539 5109 900 9049 393 2 

RAA-03 East — 4395* 78 78 1361 10826 4194 250 5124 129 2 

RAA-04 4337 3968 104 104 966 3580 2468 468 3999 127 2 
*Drainage enhancements in Andrew Lake range area split equally between RAAs. 
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TABLE 4-7 
Summary of Evaluation of Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Overall protection of human health and 
the environment 

Removes surface and subsurface MEC exposure hazards to the depth in which it is most likely to occur and be encountered 
during future land uses, and provides protection to human health and the environment. Few MEC items have been detected 
below 2 feet bgs, and subsequent implementation of LUCs would limit MEC exposure hazards related to subsurface intrusion 
associated with reasonably anticipated future land uses. The LUCs would also address erosion of MEC from 
uninvestigated/uncleared steep slopes, as well as MEC uncertainty issues for the cleared RAAs and for the remainder of 
OU B-2. The LUCs include land use restrictions to limit activities that may extend below the maximum depth of clearance at 
RAAs where MEC may remain in place at depths potentially accessed by future land use activities. These restrictions, combined 
with annual inspections and five-year reports would contribute to the overall protection to human health. 

High 

Compliance with ARARs The components of Alternative 3 would be compliant with the location- specific ARARs presented in Section 2 and can be 
implemented in compliance with action-specific ARARs presented in Section 3. Alternative 3 would also comply with DoD 
6055.09-M regarding personnel protection as a result of DoD ammunition or explosives and contamination of real property 
currently or formerly owned, leased, or used by the DoD, and DoD requirements regarding implementation of LUCs to address 
residual MEC in the subsurface or in inaccessible areas of the RAA. 

High 

Long-term effectiveness and permanence Addresses the principal threat by removing detectable MEC from the intervals where it is most likely to be present and 
encountered by future land users, but would not allow unrestricted use of the site as a wildlife refuge if selected anomalies 
deeper than 2 feet are left uninvestigated. Long term effectiveness is enhanced by LUCs that would limit exposures to residual 
MEC at depth or that may be exposed by erosion.  

High 

Magnitude of Residual Risk MEC removal would target MEC at surface and in the intervals where it is most likely to be present and encountered by future 
land users. LUCs would address exposure to possible residual MEC in subsurface. Access restrictions would warn against 
intrusive land uses in areas with unresolved anomalies. ICs would be implemented for land uses that might intersect depths of 
unresolved anomalies, thereby limiting exposure to potential explosive hazards. Warning signs would inform land users of 
hazards and restrictions for certain uses. An island-wide educational awareness program would educate the public about MEC 
hazards in inaccessible areas (steep slopes, areas of standing water) and uncertainty about MEC in cleared areas. Procedures 
would be in place for the removal of MEC if discovered. MEC hazards would be identified and the responsibilities of both the 
Navy and the owners with respect to implementing and maintaining the LUCs would be clearly stated in property transfer 
documents. UXO support would be implemented for any intrusive activities that may overlap the depth of anomaly removal. 

Adequacy and Reliability of 
Controls 

The LUC program will provide adequate and reliable methods to limit exposure and increase awareness. These LUCs would be 
augmented by the Alternative 3 LUCs to mitigate exposure to potential MEC remaining at depth and that might erode from 
steep slopes. The proposed access restrictions and ECs associated with Alternative 3 are similar to existing access restrictions 
and ECs in use elsewhere on Adak (for example, excavation permit program for OU A; signs). These have been demonstrated 
effective tools at limiting access to possible exposure and increasing awareness of hazards. In addition, the island-wide 
educational awareness program and MEC discovery process will augment the Alternative 3 LUCs. 

Reduction of toxicity, mobility, or volume through treatment High 
Treatment Process Used and 
Materials Treated 

Explosive hazards associated with recovered MEC would be treated through BIP or COD and residuals through thermal flashing. 

Amount of Hazardous Materials 
Destroyed or Treated 

All potentially hazardous materials recovered during surface and subsurface MEC removal will be treated to eliminate the 
explosive hazard. 

Degree of Expected Reductions 
in Toxicity, Mobility, and Volume 

Alternative 3 reduces the overall volume and mobility of MEC by removing it from the surface and subsurface. 
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TABLE 4-7 
Summary of Evaluation of Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Degree to Which Treatment Is 
Irreversible 

Treatment through BIP, COD, and thermal flashing is irreversible. 

Type and Quantity of Residuals 
Remaining After Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference for 
Treatment 

Removes and treats explosive hazard associated with surface and subsurface MEC in accessible areas of the RAA. Relies on 
LUCs to limit exposure to potential MEC remaining in the subsurface and in inaccessible areas. 

Short-term effectiveness Medium 
Protection of Community During 
Remedial Actions 

The community would be protected during implementation of the removal action by Parcel 4 ECs and other Island-wide LUCs 
because all of the work would be performed in a restricted area (Parcel 4). In addition, an exclusion zone would be set up and 
operated to prevent trespassers during implementation. 

Protection of Workers During 
Remedial Actions 

Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC would occur, but mitigated 
through experience, training, work-safe procedures, and continuous process improvements. 

Environmental Impacts Short-term environmental impacts considered moderate. Manual excavation and investigation of anomalies will disturb a 
limited amount of the ground surface; however, mechanical excavation may be used in areas where manual excavation is 
difficult or in areas with a high density of anomalies. All impacts would be addressed through site restoration. Cultural and 
natural resources would be addressed in accordance with federal, state, and DoD requirements. 

Time Until RAO Is Achieved Depending on the size of the MEC removal area and the number of UXO teams working, the removal action component of 
Alternative 3 could take between 3 and 14 months to complete at each of the RAAs.  

Implementability Medium 
Ability to Construct and Operate 
the Technology 

Technologies for MEC detection, removal, and treatment are proven and routinely used at munitions response sites 
throughout world. The DGM equipment used to target subsurface geophysical anomalies includes the use of trained and 
experienced geophysical technicians, survey personnel, and trained UXO reacquisition teams. Trained personnel, equipment, 
and resources are available to implement the components of both the active remedy and LUC portions of Alternative 3. 

Reliability of Technology The surface and subsurface MEC detection, removal, and treatment technologies, and the LUC components associated with 
Alternative 3 are reliable. The DGM components of Alternative 3 will be designed to meet performance standards, but possible 
delays may result from the need for data interpretation and anomaly survey, dewatering and reacquisition. Also, interpretation 
and reacquisition of DGM anomalies may be influenced by the presence of intermingled metal debris in the subsurface, 
Redundant quality control inspection program would provide checks on proficiency. 

Ease of Undertaking Additional 
Action if Necessary 

The components of Alternative 3 would not restrict implementation of additional actions should they become necessary in the 
future. 

Ability to Monitor Effectiveness Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the quality assurance and 
quality control programs. Effectiveness of the LUCs will be assessed and documented through a program of annual inspections 
and five-year reviews. 

Ability to Obtain Approvals from 
Other Agencies 

Outside of NOSSA and DDESB, approvals from other agencies are not required. 

Coordination with Other 
Agencies 

Outside of NOSSA and DDESB, coordination with other agencies is not required. 
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TABLE 4-7 
Summary of Evaluation of Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Availability of Offsite Treatment 
Storage and Disposal Services 
and Capacities 

Alternative 3 does not include components that require offsite treatment, storage, and disposal of MEC. Offsite facilities that 
manage and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related debris can be disposed at 
Adak Island landfill. 

Availability of Necessary 
Equipment and Specialists 

Necessary equipment and specialists are readily available. 

Availability of Prospective 
Technologies 

The technologies are readily available. 

Cost RAA Total Capital Cost Total O&M Cost  Total Cost (NPV) 

RAA-01 (OB/OD-01)  $   1,700,000   $   300,000   $   2,000,000  

RAA-02 (C1-01)  $   4,700,000   $   300,000   $   5,000,000  

RAA-03 East (RR-01 and HG-01)  $   7,200,000   $   300,000   $   7,500,000  

RAA-03 West (MI-01, MI-02, MI-03)  $   6,100,000   $   300,000   $   6,400,000  

RAA-04 (SA93-01 and SA93-03)  $   6,800,000   $   300,000   $   7,100,000  
 

Medium 
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TABLE 4-8 
Summary of Updated ESHA and MEC HA Scores for Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection 
(Maximum of 2 Feet below Top of Mineral Soil) and LUCs with Increased Future Land Use 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA AOC ESHA Score MEC HA Rank 

RAA-01 OB/OD-1 A 4 
RAA-02 C1-01 A 4 
RAA-03 West MI-01 A 4 

MI-02 A 4 
MI-03 A 4 

RAA-03 East HG-01 A 4 
RR-01 A 4 

RAA-04 SA 93-01 D 4 

SA93-03 A 4 
ESHA Score Explanation: 
A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 
MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
 



SECTION 4—DETAILED ANALYSIS OF ALTERNATIVES 

ES122211032859VBO 4-19 

4.3.4 Alternative 4 – Surface and Subsurface MEC Removal to Depth of 
Detection (Maximum of 4 Feet below Top of Mineral Soil) and Land Use 
Controls 

Alternative 4 consists of removal of surface and subsurface MEC to the depth of detection (to a maximum depth 
of 4 feet below the top of mineral soil) within each RAA, with implementation of LUCs after the removal action. 
Under this alternative, once a targeted anomaly has been investigated and acquired, and no additional anomalies 
are detected to a depth of 4 feet at the location, the subsurface investigation will cease. If anomalies are 
detected below a depth of 4 feet, the location of the residual anomaly will be recorded and the Navy will decide 
whether to continue to intrusively investigate the anomaly or to manage uncertainty about the source or the 
anomaly with LUCs.  

The long-term effectiveness of the removal action would be augmented through implementation of LUCs 
particularly in areas of the RAA that were not accessible for the removal action, or where subsurface MEC might 
be exposed by erosion. The LUCs for Alternative 4 include land use restrictions to limit activities that may extend 
below the maximum depth of clearance in areas where residual anomalies are left uninvestigated, periodic 
erosion monitoring along uninvestigated/uncleared steep slopes within and adjacent to the RAA, as well as ECs 
and ICs required to address uncertainty about MEC at former munitions sites.  

Alternative 4 is evaluated only for RAA-01 through RAA-04. Separate alternatives are evaluated for RAA-05 
because of its unique shoreline and marine site conditions. The RAA-specific information related to the 
implementation of Alternative 4 (including overall acreage that will be surveyed and investigated for MEC, 
anticipated quantity of MEC and debris, and acreage to be cleared and restored at each of the referenced RAAs) 
is summarized in Table 4-9. The values listed in Table 4-9 are broad estimates, developed from historical anomaly 
investigation data and the estimated number of anomalies expected to be present in each of the RAAs where 
Alternative 4 may be implemented (see Appendix D). The actual number and vertical distribution of MEC 
remaining in the RAAs could differ from the quantities listed in the table. 

Table 4-10 summarizes the evaluation results relative to CERCLA criteria for Alternative 4. Table 4-11 summarizes 
the results of updated ESHA and MEC HA evaluations assuming implementation of Alternative 4 combined with 
increased future land use, for RAA-01 through RAA-04. 
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TABLE 4-9 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 4 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA 

Road 
Enhancements 

(feet) 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting and 

Surface 
Clearance  

(acres) 
DGM  

(acres) 

Estimated Anomalies to Investigate Estimated Items to Dispose (quantity) 
Estimated 
Area to Be 
Restored 

(acres) 
Surface 

Only 
0 to 0.5 

foot 
0.5 to 
2 feet 2 to 4 feet 

MEC 
(DMM/UXO) 

MD 
(each) 

MPPEH 
(each) 

RAA-01 — 4395* 17 - 300 2919 507 21 124 952 217 2 

RAA-02 5954 — 74 74 3349 4193 2205 54 245 6970 327 2 

RAA-03 
West 5124 4395* 71 71 1045 7539 5109 10 900 9049 393 2 

RAA-03 
East — 4395* 78 78 1361 10826 4194 34 250 5124 129 2 

RAA-04 4337 3968 104 104 966 3580 2468 29 497 3999 127 2 

*Drainage enhancements in Andrew Lake range area split equally between RAAs.  
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TABLE 4-10 
Summary of Evaluation of Alternative 4 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Overall protection of human health and the 
environment 

Removes all detected MEC to the depth in which it is most likely to occur and be encountered during future land uses, 
and provides protection to human health and the environment. Very few MEC items have been detected below 2 feet 
bgs, and subsequent implementation of LUCs would limit MEC exposure hazards related to subsurface intrusion 
associated with reasonably anticipated future land uses. The LUCs would also address erosion of MEC from 
uninvestigated/uncleared steep slopes, as well as MEC uncertainty issues for the cleared RAAs and for the remainder of 
OU B-2. The LUCs include land use restrictions to limit activities that may extend below the maximum depth of clearance 
at RAAs where MEC may remain in place at depths potentially accessed by future land use activities. These restrictions, 
combined with annual inspections and five-year reports would contribute to the overall protection to human health. 

High 

Compliance with ARARs The components of Alternative 4 would be compliant with the location-specific ARARs presented in Section 2 and can 
be implemented in compliance with action-specific ARARs presented in Section 3. Alternative 4 would also comply with 
DoD 6055.09-M regarding personnel protection as a result of DoD ammunition or explosives and contamination of real 
property currently or formerly owned, leased, or used by the DoD, and DoD requirements regarding implementation of 
LUCs to address residual MEC in inaccessible areas of the RAA. 

High 

Long-term effectiveness and permanence Addresses the principal threat by removing detectable MEC beyond the intervals where it is most likely to be present 
and encountered by future land users. Long term effectiveness is enhanced by LUCs that would limit exposures to 
residual MEC at depth or that may be exposed by erosion. 

High 

Magnitude of Residual Risk MEC removal would target MEC at surface and in the intervals where it is most likely to be present and encountered by 
future land users. LUCs would address exposure to possible residual MEC in subsurface. Access restrictions would warn 
against intrusive land uses in areas with unresolved anomalies. ICs would be implemented for land uses that might 
intersect depths of unresolved anomalies, thereby limiting exposure to potential explosive hazards. Warning signs 
would inform land users of hazards and access restrictions for certain uses. An island-wide educational awareness 
program would educate the public about MEC hazards in inaccessible areas (steep slopes, areas of standing water) and 
uncertainty about MEC in cleared areas. Procedures would be in place for the removal of MEC if discovered. MEC 
hazards would be identified and the responsibilities of both the Navy and the owners with respect to implementing and 
maintaining the LUCs would be clearly stated in property transfer documents UXO support would be implemented for 
any intrusive activities that may overlap the depth of anomaly removal.  

Adequacy and Reliability of Controls The LUC program will provide adequate and reliable methods to limit exposure and increase awareness. These LUCs 
would be augmented by the Alternative 4 LUCs to mitigate exposure to potential MEC remaining at depth and that 
might erode from steep slopes. The proposed access restrictions and ECs associated with Alternative 4 are similar to 
existing access restrictions and ECs in use elsewhere on Adak (for example, excavation permit program for OU A; signs). 
These have been demonstrated effective tools at limiting access to possible exposure and increasing awareness of 
hazards. In addition, the island-wide educational awareness program and MEC discovery process will augment the 
Alternative 4 LUCs. 

Reduction of toxicity, mobility, or volume through treatment High 
Treatment Process Used and 
Materials Treated 

Explosive hazards associated with recovered MEC would be treated through BIP or COD and residuals through thermal 
flashing. 

Amount of Hazardous Materials 
Destroyed or Treated 

All potentially hazardous materials recovered during surface and subsurface MEC removal will be treated to eliminate 
the explosive hazard. 
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TABLE 4-10 
Summary of Evaluation of Alternative 4 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Degree of Expected Reductions in 
Toxicity, Mobility, and Volume 

Alternative 4 reduces the overall volume and mobility of MEC by removing it from the surface and subsurface. 

Degree to Which Treatment is 
Irreversible 

Treatment through BIP, COD, and thermal flashing is irreversible. 

Type and Quantity of Residuals 
Remaining After Treatment 

Small quantities of metal, chemical residues, and other debris may remain after treatment. 

Statutory Preference for Treatment Removes and treats explosive hazard associated with MEC in accessible areas of the RAA. Relies on LUCs to mitigate 
explosive hazards in inaccessible areas such as steep slopes and standing water areas within the RAA. 

Short-term effectiveness Medium 
Protection of Community During 
Remedial Actions 

The community would be protected during implementation of the active portion by Parcel 4 ECs and other island-wide 
LUCs as all of the work would be performed in a restricted area (Parcel 4). In addition, an exclusion zone would be set 
up and operated to prevent trespassers during implementation. 

Protection of Workers During 
Remedial Actions 

Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC would occur, but they 
would be mitigated through experience, training, work-safe procedures, and continuous process improvements. 

Environmental Impacts Short-term environmental impacts are considered moderate. Manual excavation and investigation of anomalies will 
disturb a limited amount of the ground surface; however, mechanical excavation may be used in areas where manual 
excavation is difficult or areas with a high density of anomalies. All impacts would be addressed through site 
restoration. Cultural and natural resources would be addressed in accordance with federal, state, and DoD 
requirements. 

Time Until RAO Is Achieved Depending on the size of the MEC removal area and the number of UXO teams working, the removal action component 
of Alternative 4 could take between 3 and 14 months to complete at each of the RAAs. 

Implementability Medium 
Ability to Construct and Operate the 
Technology 

Technologies for MEC detection, removal to a 4-foot depth, and treatment are proven and routinely used at munitions 
response sites throughout the world. The DGM equipment used to target subsurface geophysical anomalies includes 
the use of trained and experienced geophysical technicians, survey personnel, and trained UXO reacquisition teams. 
Trained and experienced personnel and experienced geophysical technicians, survey personnel, and UXO reacquisition 
teams are available to implement the removal action. 

Reliability of Technology The surface and subsurface MEC detection, removal, and treatment technologies, and the LUCs associated with 
Alternative 4, are reliable. The DGM components of Alternative 4 will be designed to meet project performance 
standards. Delays can result from the need for data interpretation, dewatering, and anomaly survey and reacquisition. 
Also, interpretation and reacquisition of DGM anomalies may be influenced by the presence of intermingled metallic 
debris. A redundant quality control inspection program would provide checks on proficiency. 

Ease of Undertaking Additional 
Action if Necessary 

The components of Alternative 4 would not restrict implementation of additional actions should they become 
necessary in the future. 

Ability to Monitor Effectiveness Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the quality 
assurance and quality control programs. Effectiveness of the Alternative 4 LUCs will be assessed and documented by 
the annual LUC inspection program and 5-year reviews. 
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TABLE 4-10 
Summary of Evaluation of Alternative 4 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Ability to Obtain Approvals from 
Other Agencies 

Outside of NOSSA and DDESB, approvals from other agencies are not required. 

Coordination with Other Agencies Outside of NOSSA and DDESB, coordination with other agencies is not required. 
Availability of Offsite Treatment 
Storage and Disposal Services and 
Capacities 

Alternative 4 does not include components that require offsite treatment, storage, and disposal of MEC. Offsite 
facilities that manage and recycle demilitarized (5X) waste are available and have capacity. Non-munitions related 
debris can be disposed at Adak Island landfill. 

Availability of Necessary Equipment 
and Specialists 

Necessary equipment and specialists are readily available. 

Availability of Prospective 
Technologies 

The technologies are readily available. 

Cost RAA Total Capital Cost Total O&M Cost  Total Cost (NPV) 

RAA-01 (OB/OD-01)  $   1,700,000   $   300,000   $   2,000,000  

RAA-02 (C1-01)  $   4,700,000   $   300,000   $   5,000,000  

RAA-03 East (RR-01 and HG-01)  $   7,400,000   $   300,000   $   7,700,000  

RAA-03 West (MI-01, MI-02, MI-03)  $   6,400,000   $   300,000   $   6,700,000  

RAA-04 (SA93-01 and SA93-03)  $   7,000,000   $   300,000   $   7,300,000  
 

Medium 
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TABLE 4-11 
Summary of ESHA and MEC HA Scores for Alternative 4 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 
Feet below Top of Mineral Soil) and LUCs with Increased Future Land Use 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA AOC ESHA Score MEC HA Rank 

RAA-01 OB/OD-1 A 4 
RAA-02 C1-01 A 4 
RAA-03 West MI-01 A 4 

MI-02 A 4 
MI-03 A 4 

RAA-03 East HG-01 A 4 
RR-01 A 4 

RAA-04 SA 93-01 A 4 
SA93-04 A 4 

ESHA Score Explanation: 
A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 
MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
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4.3.5 Alternative 5 – Surface and Subsurface MEC Removal to Depth of 
Detection and LUCs  

Alternative 5 consists of removal of all detectable MEC to the depth of instrument detection within each RAA, 
with implementation of LUCs after the removal action.  

The long-term effectiveness of the removal action would be augmented through implementation of LUCs 
particularly in areas of the RAA that were not accessible for the removal action, or where subsurface MEC might 
be exposed by erosion. The LUCs for Alternative 5 include periodic erosion monitoring along uninvestigated/ 
uncleared steep slopes within and adjacent to the RAA, as well as ECs and ICs required to address uncertainty 
about MEC at former munitions sites. ICs and ECs are still required to be implemented and monitored under 
Alternative 5, which require labor and resources to support and, therefore, incur costs.  

Alternative 5 is evaluated only for RAA-01 through RAA-04. Separate alternatives are evaluated for RAA-05 
because of its unique shoreline and marine site conditions. The RAA-specific information related to the 
implementation of Alternatives 5 (including overall acreage that will be surveyed and investigated for MEC, 
anticipated quantity of MEC and debris, and acreage to be restored) is summarized in Table 4-12. The values 
listed in Table 4-12 are broad estimates, developed from historical anomaly investigation data and the estimated 
number of anomalies expected to be present in each of the RAAs where Alternative 5 may be implemented (see 
Appendix D). Note, because most anomalies investigated at OU B-2 have been resolved at depths of less than 
2 feet and all anomalies have been resolved within 4 feet of the surface, the quantity estimates for intrusive 
investigation depths greater than 4 feet are conservative guesses. The actual number and vertical distribution of 
MEC remaining in the RAAs could differ from the quantities listed in the table. 

Table 4-13 summarizes the evaluation results relative to CERCLA criteria for Alternative 5. Table 4-14 summarizes 
the results of updated ESHA and MEC HA evaluations assuming implementation of Alternative 5 combined with 
increased future land use, for RAA-01 through RAA-04.  
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TABLE 4-12 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 5 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA 

Road 
Enhancements 

(feet) 

Drainage 
Enhancements  

(feet) 

Vegetation 
Cutting and 

Surface 
Clearance  

(acres) 
DGM  

(acres) 

Estimated Anomalies to Investigate 
Estimated Items to Dispose  

(quantity)c 
Estimated 
Area to Be 
Restored 

(acres) 
Surface 

Only 
0 to 0.5 

foot 
0.5 to 
2 feet 2 to 4 feet > 4 feet b 

MEC 
(DMM/ 

UXO) 
MD 

(each) 
MPPEH 
(each) 

RAA-01 — 4395a 17 - 300 2919 507 21 5 124 952 217 2 

RAA-02 5954 — 74 74 3349 4193 2205 54 5 245 6970 327 2 

RAA-03 
East 5124 4395a 71 71 1045 7539 5109 10 5 900 9049 393 2 

RAA-03 
West — 4395a  78 78 1361 10826 4194 34 5 250 5124 129 2 

RAA-04 4337 3968 104 104 966 3580 2468 29 5 497 3999 127 2 
aDrainage enhancements in Andrew Lake range area split equally between RAAs. 
bAssumption, no items have been found at depths greater than 4 feet anywhere in OU B-2. 
c Items found greater than 4 feet below top of mineral soil assumed to be non-munitions related debris 
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TABLE 4-13 
Summary of Evaluation of Alternative 5 Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Overall protection of human 
health and the environment 

Removes all detected MEC to the depth of instrument detection below the top of mineral soil, which for larger items is expected to be 
greater than 4 feet in depth. This depth is below the reasonable intrusive activity depth for future land uses. Alternative 5 would 
effectively eliminate all potential MEC exposure hazards in accessible areas of the RAAs. Subsequent implementation of LUCs would 
address erosion of MEC from uninvestigated/uncleared steep slopes, as well as MEC uncertainty issues for the cleared RAAs and for the 
remainder of OU B-2.  

High 

Compliance with ARARs The components of Alternative 5 would be compliant with the location-specific ARARs presented in Section 2 and can be implemented in 
compliance with action-specific ARARs presented in Section 3. Alternative 5 would also generally comply with DoD 6055.09-M regarding 
personnel protection as a result of DoD ammunition or explosives and contamination of real property currently or formerly owned, 
leased, or used by the DoD, and DoD requirements regarding implementation of LUCs to address residual MEC in inaccessible areas of 
the RAA. 

High 

Long-term effectiveness and 
permanence 

Addresses the principal threat by removing all detectable MEC to depths beyond the reasonable future use activity intrusive depth. Long 
term effectiveness is enhanced by LUCs that would limit exposures to MEC that may be eroded from uninvestigated/uncleared steep 
slopes.  

High 

Magnitude of 
Residual Risk 

MEC removal would target all detected MEC to depths beneath those associated with expected future land use. Erosion monitoring and 
an island-wide educational awareness program would educate the public about MEC hazards in inaccessible areas (steep slopes, areas of 
standing water) and uncertainty about MEC in cleared areas. Procedures would be in place for the removal of MEC if discovered. MEC 
hazards would be identified and the responsibilities of both the Navy and the owners with respect to implementing and maintaining the 
LUCs would be clearly stated in property transfer documents.  

Adequacy and 
Reliability of 
Controls 

The LUCs associated with Alternative 5 are minimal and do not include any restrictions on future wildlife refuge land use activities. The 
LUCs consist of erosion monitoring and the island-wide educational awareness program and MEC discovery process. These LUCs will 
provide adequate and reliable methods to limit exposure and increase awareness. 

Reduction of toxicity, mobility, or volume through treatment High 
Treatment Process 
Used and Materials 
Treated 

Explosive hazards associated with recovered MEC would be treated through BIP or COD and residuals through thermal flashing. 

Amount of 
Hazardous Materials 
Destroyed or 
Treated 

All potentially hazardous materials recovered during surface and subsurface MEC removal will be treated to eliminate the explosive 
hazard. 

Degree of Expected 
Reductions in 
Toxicity, Mobility, 
and Volume 

Alternative 5 reduces the overall volume and mobility of MEC by removing it from the surface and subsurface to maximum depths of 
instrument detection, which is beyond the maximum depth that future land uses are expected to occur. 



FEASIBILITY STUDY REPORT FOR OU B-2 SITES 

4-28 ES122211032859VBO 

TABLE 4-13 
Summary of Evaluation of Alternative 5 Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Degree to Which 
Treatment is 
Irreversible 

Treatment through BIP, COD, and thermal flashing is irreversible. 

Type and Quantity 
of Residuals 
Remaining After 
Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference 
for Treatment 

Removes and treats explosive hazard associated with MEC in accessible areas of the RAAs. Relies on LUCs to mitigate explosive hazards 
in inaccessible areas within and adjacent to the RAAs. 

Short-term effectiveness Medium 
Protection of 
Community During 
Remedial Actions 

The community would be protected during implementation of the active portion by Parcel 4 ECs and other Island-wide LUCs as all of the 
work would be performed in a restricted area (Parcel 4). In addition, an exclusion zone would be set up and operated to prevent 
trespassers during implementation. 

Protection of 
Workers During 
Remedial Actions 

Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC would occur, but mitigated through 
experience, training, work-safe procedures, and continuous process improvements. 

Environmental 
Impacts 

Short-term environmental impacts are considered moderate. Manual excavation and investigation of anomalies will disturb a limited 
amount of the ground surface however mechanical excavation may be used in areas where manual excavation is difficult or areas with a 
high density of anomalies. All impacts would be addressed through site restoration. Cultural and natural resources would be addressed 
in accordance with federal, state and DoD requirements. 

Time Until RAO Is 
Achieved 

Depending on the size of the MEC removal area and the number of UXO teams working, the removal action component of Alternative 5 
could take between 3 and 14 months to complete at each of the RAAs.  

Implementability Medium 
Ability to Construct 
and Operate the 
Technology 

Technologies for MEC detection, removal to instrument depth of detection and treatment are proven and routinely used at munitions 
response sites throughout the world. The DGM equipment used to target subsurface geophysical anomalies includes the use of trained 
and experienced geophysical technicians, survey personnel, and trained UXO reacquisition teams. Trained and experienced personnel 
and experienced geophysical technicians, survey personnel, and UXO reacquisition teams are available to implement the removal action. 

Reliability of 
Technology 

The surface and subsurface MEC detection, removal, and treatment technologies, and the LUCs associated with Alternative 5, are 
reliable. The DGM components of Alternative 5 will be designed to meet performance standards, but possible delays can result from the 
need for data interpretation and anomaly survey, dewatering, and reacquisition. Also, interpretation and reacquisition of DGM 
anomalies may be influenced by the presence of intermingled metallic debris. A redundant quality control inspection program would 
provide checks on proficiency. 

Ease of Undertaking 
Additional Action if 
Necessary 

The components of Alternative 5 would not restrict implementation of additional actions should they become necessary in the future. 

Ability to Monitor 
Effectiveness 

Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the quality assurance and quality 
control programs. Effectiveness of the Alternative 5 LUCs will be assessed and documented through a program of annual inspections and 
five-year reviews. 

Ability to Obtain Outside of NOSSA and DDESB, approvals from other agencies are not required. 
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TABLE 4-13 
Summary of Evaluation of Alternative 5 Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Approvals from 
Other Agencies 
Coordination with 
Other Agencies 

Outside of NOSSA and DDESB, coordination with other agencies is not required. 

Availability of Offsite 
Treatment Storage 
and Disposal 
Services and 
Capacities 

Alternative 5 does not include components that require offsite treatment, storage, and disposal of MEC. Offsite facilities that manage 
and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related debris can be disposed at Adak Island 
landfill. 

Availability of 
Necessary 
Equipment and 
Specialists 

Necessary equipment and specialists are readily available. 

Availability of Pro-
spective 
Technologies 

The technologies are readily available. 

Cost RAA Total Capital Cost Total O&M Cost  Total Cost (NPV) 

RAA-01 (OB/OD-01)  $   1,700,000   $   300,000   $   2,000,000  

RAA-02 (C1-01)  $   4,700,000   $   300,000   $   5,000,000  

RAA-03 East (RR-01 and HG-01)  $   7,400,000   $   300,000   $   7,700,000  

RAA-03 West (MI-01, MI-02, MI-03)  $   6,400,000   $   300,000   $   6,700,000  

RAA-04 (SA93-01 and SA93-03)  $   7,000,000   $   300,000   $   7,300,000  
 

Medium 
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TABLE 4-14 
Summary of ESHA and MEC HA Scores for Alternative 5 Surface and Subsurface MEC Removal to Depth of Detection and LUCs with 
Increased Future Land Use 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA AOC ESHA Score MEC HA Rank 

RAA-01 OB/OD-1 A 4 
RAA-02 C1-01 A 4 
RAA-03 West MI-01 A 4 

MI-02 A 4 
MI-03 A 4 

RAA-03 East HG-01 A 4 
RR-01 A 4 

RAA-04 SA93-01 A 4 
SA93-03 A 4 

ESHA Score Explanation: 
A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 
MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 



SECTION 4—DETAILED ANALYSIS OF ALTERNATIVES 

ES122211032859VBO 4-31 

4.3.6 Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of 
Mineral Soil at ALDA-01 and RAA-specific LUCs 

Alternative 6A applies only to RAA-05 to address the special circumstances of the terrestrial and intertidal 
portions of RAA-05, where MEC is expected to wash up and be deposited along the shoreline and upland areas of 
ALSW-01 and ALDA-01 for as long as mobile MEC remains in the offshore transport zone. Since 1962, Navy EOD 
teams have periodically conducted visual and detector-aided inspections (seawall sweeps) to recover and destroy 
MEC from the area. The reported MEC recovered includes a variety of DMM presumed to have been placed near 
or in the waters of Andrew Bay during or after WWII. The current rate of recovery is about 10 to 20 MEC per 
year. Continuance of annual surface MEC clearance along the shoreline and seawall at RAA-05 is one component 
of Alternative 6A.  

Additionally, under Alternative 6A, potential MEC intermingled with debris in the shallow subsurface at ALDA-01 
would be removed to a depth of 2 feet and RAA-specific LUC programs would be implemented. The LUC 
programs include a separate LUC program for the beach sweep period while the Navy retains responsibility and 
restricts access to the area, and a separate program that will be implemented after MEC is no longer found 
during the beach sweeps and access can be less constrained. The LUC programs for both periods will also address 
potential exposure to any MEC that might remain in the subsurface at ALDA-01, potential erosion of MEC from 
the beach headwall at ALDA-01, and general uncertainty about MEC at former munitions sites. 

The RAA-specific information related to the implementation of Alternative 6A is summarized in Table 4-15. The 
values listed in Table 4-16 are broad estimates, developed with limited investigation data for use in the cost 
estimates. Data and assumptions used to determine these values are presented in Appendix D. 

Table 4-16 summarizes the evaluation results relative to CERCLA criteria for Alternative 6A. Table 4-17 
summarizes the results of the ESHA and MEC HA evaluations for each of the sub-alternative removal action 
components of Alternative 6A, combined with increased future land use, for the RAA-05 AOCs. Note that the 
ESHA methodology and MEC HA framework do not consider the possibility of the reoccurrence of MEC at a site. 
As a result, the ESHA and MEC HA scores represent hazard conditions only after completion of the entire beach 
sweep period. The ESHA and MEC HA scores for the duration of the beach sweep period would be D and 3, 
respectively, indicating site conditions would not be consistent with use of the area for unrestricted wildlife 
refuge activities. Accordingly, the Nay will maintain responsibility for and restrict access to the area until the 
beach sweep period is complete.  

4.3.7 Alternative 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of 
Mineral Soil at ALDA-01 and RAA-specific LUCs 

Alternative 6B applies only to RAA-05 to address the special circumstances of the terrestrial and intertidal 
portions of RAA-05. The only difference between Alternatives 6A and 6B is the depth of MEC removal at 
ALDA-01, which will extend to 4 feet below the top of mineral soil. The beach sweep and LUC programs described 
for Alternative 6A are the same.  

The RAA-specific information related to the implementation of Alternative 6B is summarized in Table 4-18. The 
values listed in Table 4-18 are broad estimates, developed with limited investigation data for use in the cost 
estimates. Data and assumptions used to determine these values are presented in Appendix D. 

Table 4-19 summarizes the evaluation results relative to CERCLA criteria for Alternative 6B. Table 4-20 
summarizes the results of the ESHA and MEC HA evaluations for each of the removal action components of 
Alternative 6B, combined with increased future land use, for the RAA-05 AOCs. Note that the MEC HA framework 
does not consider the possibility of the reoccurrence of MEC at a site. As a result, the MEC HA score and rank 
represent hazard conditions only after completion of the entire beach sweep period.  
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TABLE 4-15 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 6A 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOCs 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting 
(acres) 

Surface 
Clearance 

(acres) 

Estimated 
Surface 

Anomalies 

Estimated 
Anomalies  

0 to 0.5 foot 

Estimated 
Anomalies 

0.5 to 2 feet 

Beach 
Sweeps 
(acres) 

Estimated Items to Dispose 
(quantity) 

Estimated Area 
to Be Restored 

(acres) 
MEC 

(DMM/UXO) MD MPPEH 

ALDA-01 1905 4.7 4.7 309 79 281 NA 157 208 51 2 
ALSW-01 
and ALDA-
01 

NA NA NA NA NA NA 23 1000  
(20 items/year for 50 years) NA 
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TABLE 4-16 
Summary of Evaluation of Alternative 6A Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Overall protection of human health 
and the environment 

Although this alternative must be implemented on a recurring basis, it removes surface MEC and reduces exposure hazards along 
the shoreline area and uplands at ALSW-01 and ALDA-01, and provides protection to human health and environment. Removal of 
MEC to 2 feet below surface would provide protection for surface/near-surface land uses at ALDA-01 and potential exposure of 
MEC resulting from erosion. Reconnaissance of ALDA-02 addresses ADEC and EPA concern regarding possible additional disposal 
and potential exposure in this AOC. 
The components of the beach sweep period LUC program would restrict access to RAA-05 and limit most land use activities until 
MEC deposition along the shoreline and adjacent uplands ceases.  
The components of the post-beach sweep period LUC programs would also address potential intrusive activities and erosion at ALDA-
01, as well as MEC uncertainty issues for the remainder of RAA-05. The LUCs include land use restrictions to limit activities that may 
extend below the maximum depth of clearance at ALDA-01 and be augmented by the island-wide educational awareness program 
and MEC recovery procedures. These restrictions, combined with annual inspections and five-year reports would contribute to the 
overall protection to human health. 

Medium 

Compliance with ARARs The components of Alternative 6A would be generally compliant with the location-specific ARARs presented in Section 2 and can be 
implemented in compliance with action-specific ARARs presented in Section 3, particularly for areas proximal to Andrew Lake and 
Andrew Bay. Alternative 6A would also generally comply with DoD 6055.09-M regarding personnel protection as a result of DoD 
ammunition or explosives and contamination of real property currently or formerly owned, leased, or used by the DoD, and DoD 
requirements regarding implementation of LUCs to address MEC that washes ashore between annual beach sweeps at RAA-05. 

Medium 

Long-term effectiveness and 
permanence 

Alternative 6A reduces the overall volume of MEC at RAA-05 by regularly removing MEC that is deposited on the shoreline and 
nearby uplands at RAA-05, and thus partially addresses the principal threat. It does not address ongoing mobilization and transport 
of MEC from offshore areas to the shoreline and nearby uplands at RAA-05. 
Alternative 6A also partially reduces the principal threat by removing detectable MEC at ALDA-01 from the interval where it may be 
encountered by future land users. Long term effectiveness is enhanced by LUCs that would limit exposures to residual MEC at 
depth or that may be exposed by erosion. 

Medium 

Magnitude of Residual Risk The beach sweeps at RAA-05 would identify and remove MEC deposited on the surface of the shoreline and nearby uplands, 
thereby reducing the risk of exposure to explosive hazards immediately after the sweeps. Because the offshore MEC is expected to 
persist for the foreseeable future, the long-term effectiveness and permanence of each beach sweep event is limited. Therefore, 
the alternative relies on access restrictions, engineering controls and other LUCs to mitigate possible MEC exposure between 
sweeps. Locked gates would restrict access for most land uses, and warning signs would provide information about the hazards and 
access prohibitions.  
MEC removal at ALDA-01 would target MEC at surface and in the intervals where it is most likely to be present and may be 
encountered by future land users. LUCs would address exposure to possible residual MEC in the subsurface. Access restrictions 
would warn against intrusive land use at ALDA-01 and elsewhere at RAA-05. ICs would be implemented for land uses that might 
intersect the debris layer that may contain MEC, thereby limiting exposure to potential explosive hazards. Warning signs would 
inform land users of hazards and access restrictions for certain uses. An island-wide educational awareness program would educate 
the public about MEC hazards in inaccessible areas (steep slopes, areas of standing water) and uncertainty about MEC in cleared 
areas. Procedures would be in place for the removal of MEC if discovered. MEC hazards would be identified and the responsibilities 
of both the Navy and the owners with respect to implementing and maintaining the LUCs would be clearly stated in property 
transfer documents. UXO support would be implemented for any intrusive activities that may overlap the depth of anomaly 
removal. 
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TABLE 4-16 
Summary of Evaluation of Alternative 6A Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Adequacy and Reliability of 
Controls 

The beach sweep period LUCs will provide adequate protection for ongoing MEC deposition along the shoreline and seawall. The 
proposed access restrictions and ECs associated with Alternative 6A are consistent with existing access restrictions and ECs 
currently in use for Parcel 4. 
The post beach sweep period LUCs will provide adequate and reliable methods to limit exposure and increase awareness. These 
LUCs would be augmented by the Alternative 6A LUCs to mitigate exposure to potential MEC remaining at depth and that might 
erode at ALDA-01. The proposed access restrictions and ECs associated with Alternative 6A are similar to existing access restrictions 
and ECs in use elsewhere on Adak (for example, excavation permit program for OU A; signs). These have been demonstrated 
effective tools at limiting access to possible exposure and increasing awareness of hazards. In addition, the island-wide educational 
awareness program and MEC discovery process will augment the Alternative 6A LUCs. 

Reduction of toxicity, mobility, or 
volume through treatment 

The recurring implementation of beach sweeps at RAA-05 would reduce the overall volume of MEC on an annual basis and 
therefore would reduce MEC volume on the seawall and at ALDA-01. MEC and debris found in the subsurface at ALDA-01 is 
associated with land disposal, there is no evidence that this disposal extended into the steep slopes adjacent to AOC so erosion of 
materials from these area to lower topographic areas is not expected to occur. Erosion of buried material along the beach headwall 
and next to the spillway may occur. Periodic beach sweeps will remove any MEC that reaches the surface in these areas and the 
one-time MEC removal to 2 feet at ALDA-01 will address materials in the debris layer beneath the rocky cover. Alternative 6A does 
not address the source or mobility of MEC in the marine zone of RAA-05, nor does it address any MEC that may have been 
deposited and subsequently buried beneath rocks on the shoreline or seawall at ALSW-01.  

Medium 

Treatment Process Used 
and Materials Treated 

Explosive hazards associated with recovered MEC would be treated by BIP or COD and residuals through thermal flashing. 

Amount of Hazardous 
Materials Destroyed or 
Treated 

All potentially hazardous materials recovered during beach sweeps (approximately 10 to 20 items per year) and MEC removal at 
ALDA-01will be treated to eliminate the explosive hazard. 

Degree to Which Treatment 
Is Irreversible 

Treatment through BIP, COD and thermal flashing is irreversible. 

Type and Quantity of 
Residuals Remaining After 
Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference for 
Treatment 

Removes and treats explosive hazard associated with recurring MEC along the shoreline and nearby uplands at ALSW-01 and ALDA-
01, as well as MEC mixed with debris at ALDA-01. Relies on LUCs to limit exposure to explosive hazards between beach sweeps and 
in the post beach sweep period. 

Short-term effectiveness Medium 
Protection of Community 
During Remedial Actions 

The community would be protected during implementation of the active portion by Parcel 4 ECs and other island-wide LUCs, as all 
of the work would be performed in a restricted area (Parcel 4). In addition, an exclusion zone would be set up and operated to 
prevent trespassers during implementation. 

Protection of Workers 
During Remedial Actions 

Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC would occur, but they would be 
mitigated through experience, training, work-safe procedures, and continuous process improvements. 

Environmental Impacts Short-term environmental impacts are considered minimal. Beach sweeps would be limited to the surface of the shoreline and 
nearby uplands. Subsurface MEC removal at ALDA-01 may require the use of mechanical equipment to move large cobbles. Site 
restoration activities would be conducted for all such ground disturbance activities. Cultural and natural resources at ALSW-01 and 
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TABLE 4-16 
Summary of Evaluation of Alternative 6A Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

ALDA-01 would be addressed in accordance with federal, state, and DoD requirements. 
Time Until RAO Is Achieved Implementation of the beach sweeps at ALSW-01 and ALDA-01 would require approximately one week per event and would extend 

for the foreseeable future. Because MEC would continue to be deposited along the shoreline and seawall between sweeps, access 
would be restricted until the source area of MEC and debris is depleted or until a time agreed upon by the Adak Project Team. The 
time for implementation of MEC removal to 2 feet at ALDA-01 would require approximately 5 to 7 weeks. 

Implementability High 
Ability to Construct and 
Operate the Technology 

The surface and subsurface MEC detection, removal, and treatment technologies proposed under this alternative have been 
proven successful at numerous military installations and other areas around the world. The technologies used are expected to 
meet performance standards with little chance of delay caused by problems with technology. A quality control inspection program 
implemented throughout the removal process would provide technology proficiency checks. 

Reliability of Technology The surface and subsurface MEC detection, removal, and treatment technologies, and the LUCs associated with Alternative 6A are 
reliable. Technologies used are expected to meet performance standards with little chance of delay caused by problems with 
technology. A quality control inspection program would provide technology proficiency checks. 

Ease of Undertaking 
Additional Action if 
Necessary 

The components of Alternative 6A would not restrict implementation of additional actions should they become necessary in the 
future. 

Ability to Monitor 
Effectiveness 

Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the QA and QC programs. 
Effectiveness of the Alternative 6A LUCs will be assessed and documented through a program of annual inspections and five-year 
reviews. 

Ability to Obtain Approvals 
from Other Agencies 

Outside of NOSSA and DDESB, approvals from other agencies are not required. 

Coordination with Other 
Agencies 

Outside of NOSSA and DDESB, coordination with other is not required. 

Availability of Offsite 
Treatment Storage and 
Disposal Services and 
Capacities 

Alternative 6A does not include components that require offsite treatment, storage, and disposal of MEC. Offsite facilities that 
manage and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related debris can be disposed at 
Adak Island landfill. 

Availability of Necessary 
Equipment and Specialists 

Necessary equipment and specialists are readily available. 

Availability of Prospective 
Technologies 

The technologies are readily available. 

Cost Total cost for implementation at RAA-05 is $5,000,000 ($1,400,000 in capital costs and $3,600,000 in O&M costs). Medium 
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TABLE 4-17 
Summary of ESHA and MEC HA Scores for Alternative 6A Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 
and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA-05 AOC ESHA Score MEC HA Rank 

Annual Beach Sweeps* ALDA-01 and ALSW-01 A 3 

MEC Removal to 2 feet.  ALDA-01 C 3 
*The ESHA and MEC HA results represent hazard conditions following completion of the beach sweep period. The MEC and ESHA were not 
developed to assess recurring MEC conditions. 
ESHA Score Explanation: 

A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 

MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
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TABLE 4-18 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 6B Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOCs 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting 
(acres) 

Surface 
Clearance 

(acres) 

Estimated 
Surface 

Anomalies 

Estimated 
Anomalies  

0 to 0.5 foot 

Estimated 
Anomalies 

0.5 to 2 feet 

Estimated 
Anomalies 
2 to 4 feet 

Beach 
Sweeps 
(acres) 

Estimated Items to Dispose 
(quantity) Estimated 

Area to Be 
Restored 

(acres) 
MEC 

(DMM/UXO) MD MPPEH 

ALDA-01 1905 4.7 4.7 309 79 281 15 NA 157 208 51 2 
ALSW-01 
and ALDA-
01 

NA NA NA NA NA NA NA 23 1000  
(20 items/year for 50 years) NA 
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TABLE 4-19 
Summary of Evaluation of Alternative 6B Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Overall protection of human health and 
the environment 

Although this alternative must be implemented on a recurring basis, it removes surface MEC and reduces exposure hazards 
along the shoreline area and uplands at ALSW-01 and ALDA-01, and provides protection to human health and environment. 
Removal of MEC to 4 feet below surface would provide protection for surface/near-surface land uses at ALDA-01 and potential 
exposure of MEC resulting from erosion. Reconnaissance of ALDA-02 addresses ADEC and EPA concern regarding possible 
additional disposal and potential exposure in this AOC. 
The components of the beach sweep period LUC program would restrict access to RAA-05 and limit most land use activities 
until MEC deposition along the shoreline and adjacent uplands ceases.  
The components of the post-beach sweep period LUC programs would also address potential intrusive activities and erosion at 
ALDA-01, as well as MEC uncertainty issues for the remainder of RAA-05. The LUCs include land use restrictions to limit 
activities that may extend below the maximum depth of clearance at ALDA-01 and be augmented by the island-wide educational 
awareness program and MEC recovery procedures. These restrictions, combined with annual inspections and five-year reports 
would contribute to the overall protection to human health. 

Medium 

Compliance with ARARs The components of Alternative 6B would be generally compliant with the location-specific ARARs presented in Section 2 and 
can be implemented in compliance with action-specific ARARs presented in Section 3, particularly for areas proximal to Andrew 
Lake and Andrew Bay. Alternative 6B would also generally comply with DoD 6055.09-M regarding personnel protection as a 
result of DoD ammunition or explosives and contamination of real property currently or formerly owned, leased, or used by the 
DoD, and DoD requirements regarding implementation of LUCs to address MEC that washes ashore between annual beach 
sweeps at RAA-05. 

Medium 

Long-term effectiveness and permanence Alternative 6B reduces the overall volume of MEC at RAA-05 by regularly removing MEC that is deposited on the shoreline and 
nearby uplands at RAA-05, and thus partially addresses the principal threat. It does not address ongoing mobilization and 
transport of MEC from offshore areas to the shoreline and nearby uplands at RAA-05. Alternative 6B also partially reduces the 
principal threat by removing detectable MEC at ALDA-01 from the interval where it may be encountered by future land users. 
Long term effectiveness is enhanced by LUCs that would limit exposures to residual MEC at depth or that may be exposed by 
erosion. 

Medium 

Magnitude of Residual Risk The beach sweeps at RAA-05 would identify and remove MEC deposited on the surface of the shoreline and nearby uplands, 
thereby reducing the risk of exposure to explosive hazards immediately after the sweeps. Because the offshore MEC is expected 
to persist for the foreseeable future, the long-term effectiveness and permanence of each beach sweep event is limited. 
Therefore, the alternative relies on access restrictions, engineering controls and other LUCs to mitigate possible MEC exposure 
between sweeps. The implementation of ICs and locked gates would restrict access for most land uses, and warning signs would 
provide information about the hazards and access prohibitions.  
MEC removal at ALDA-01 would target MEC at surface and in the intervals where it is most likely to be present and may be 
encountered by future land users. LUCs would address exposure to possible residual MEC in the subsurface. Access restrictions 
would warn against intrusive land use at ALDA-01 and elsewhere at RAA-05. ICs would be implemented for land uses that might 
intersect the debris layer that may contain MEC, thereby limiting exposure to potential explosive hazards. Warning signs would 
inform land users of hazards and access restrictions and the need for ICs to restrict certain uses. An island-wide educational 
awareness program would educate the public about MEC hazards in inaccessible areas (steep slopes, areas of standing water) 
and uncertainty about MEC in cleared areas. Procedures would be in place for the removal of MEC if discovered. MEC hazards 
would be identified and the responsibilities of both the Navy and the owners with respect to implementing and maintaining the 
LUCs would be clearly stated in property transfer documents. UXO support would be implemented for any intrusive activities 
that may overlap the depth of anomaly removal. 
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TABLE 4-19 
Summary of Evaluation of Alternative 6B Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Adequacy and Reliability of 
Controls 

The beach sweep period LUCs will provide adequate protection for ongoing MEC deposition along the shoreline and seawall. 
The proposed access restrictions and ECs associated with Alternative 6B are consistent with existing access restrictions and ECs 
currently in use for Parcel 4. 
The post beach sweep period LUCs will provide adequate and reliable methods to limit exposure and increase awareness. These 
LUCs would be augmented by the Alternative 6B LUCs to mitigate exposure to potential MEC remaining at depth and that might 
erode at ALDA-01. The proposed access restrictions and ECs associated with Alternative 6B are similar to existing access 
restrictions and ECs in use elsewhere on Adak (for example, excavation permit program for OU A; signs). These have been 
demonstrated effective tools at limiting access to possible exposure and increasing awareness of hazards. In addition, the 
island-wide educational awareness program and MEC discovery process will augment the Alternative 6B LUCs. 

Reduction of toxicity, mobility, or volume 
through treatment 

The recurring implementation of beach sweeps at RAA-05 would reduce the overall volume of MEC on an annual basis and 
therefore would reduce MEC volume on the seawall and at ALDA-01. MEC and debris found in the subsurface at ALDA-01 is 
associated with land disposal, there is no evidence that this disposal extended into the steep slopes adjacent to AOC so erosion 
of materials from these area to lower topographic areas is not expected to occur. Erosion of buried material along the beach 
headwall and next to the spillway may occur. Periodic beach sweeps will remove any MEC that reaches the surface in these 
areas and the one-time MEC removal to 4 feet at ALDA-01 will address materials in the debris layer beneath the rocky cover. 
Alternative 6B does not address the source or mobility of MEC in the marine zone of RAA-05, nor does it address any MEC that 
may have been deposited and subsequently buried beneath rocks on the shoreline or seawall at ALSW-01.  

Medium 

Treatment Process Used and 
Materials Treated 

Explosive hazards associated with recovered MEC would be treated by BIP or COD and residuals through thermal flashing. 

Amount of Hazardous Materials 
Destroyed or Treated 

All potentially hazardous materials recovered during beach sweeps (approximately 10 to 20 items per year) and MEC removal at 
ALDA-01will be treated to eliminate the explosive hazard. 

Degree to Which Treatment Is 
Irreversible 

Treatment through BIP, COD and thermal flashing is irreversible. 

Type and Quantity of Residuals 
Remaining After Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference for 
Treatment 

Removes and treats explosive hazard associated with recurring MEC along the shoreline and nearby uplands at ALSW-01 and 
ALDA-01, as well as MEC mixed with debris at ALDA-01. Relies on LUCs to limit exposure to explosive hazards between beach 
sweeps and in the post beach sweep period. 

Short-term effectiveness Medium 
Protection of Community 
During Remedial Actions 

The community would be protected during implementation of the active portion by Parcel 4 ECs and other island-wide LUCs, as 
all of the work would be performed in a restricted area (Parcel 4). In addition, an exclusion zone would be set up and operated 
to prevent trespassers during implementation. 

Protection of Workers During 
Remedial Actions 

Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC would occur, but they would be 
mitigated through experience, training, work-safe procedures, and continuous process improvements. 

Environmental Impacts Short-term environmental impacts are considered minimal. Beach sweeps would be limited to the surface of the shoreline and 
nearby uplands. Subsurface MEC removal at ALDA-01 may require the use of mechanical equipment to move large cobbles. Site 
restoration activities would be conducted for all such ground disturbance activities. Cultural and natural resources at ALSW-01 
and ALDA-01 would be addressed in accordance with federal, state, and DoD requirements. 
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TABLE 4-19 
Summary of Evaluation of Alternative 6B Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 

Time Until RAO Is Achieved Implementation of the beach sweeps at ALSW-01 and ALDA-01 would require approximately one week per event and would 
extend for the foreseeable future. Because MEC would continue to be deposited along the shoreline and seawall between 
sweeps, access would be restricted until the source area of MEC and debris is depleted or until a time agreed upon by the Adak 
Project Team. The time for implementation of MEC removal to 4 feet at ALDA-01 would require approximately 5 to 7 weeks. 

Implementability High 
Ability to Construct and 
Operate the Technology 

The surface and subsurface MEC detection, removal, and treatment technologies proposed under this alternative have been 
proven successful at numerous military installations and other areas around the world. The technologies used are expected to 
meet performance standards with little chance of delay caused by problems with technology. A quality control inspection 
program implemented throughout the removal process would provide technology proficiency checks. 

Reliability of Technology The surface and subsurface MEC detection, removal, and treatment technologies, and the LUCs associated with Alternative 6B 
are reliable. Technologies used are expected to meet performance standards with little chance of delay caused by problems 
with technology. A quality control inspection program would provide technology proficiency checks. 

Ease of Undertaking Additional 
Action if Necessary 

The components of Alternative 6B would not restrict implementation of additional actions should they become necessary in the 
future. 

Ability to Monitor Effectiveness Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the QA and QC programs. 
Effectiveness of the Alternative 6B LUCs will be assessed and documented through a program of annual inspections and five-
year reviews. 

Ability to Obtain Approvals 
from Other Agencies 

Outside of NOSSA and DDESB, approvals from other agencies are not required. 

Coordination with Other 
Agencies 

Outside of NOSSA and DDESB, coordination with other is not required. 

Availability of Offsite Treatment 
Storage and Disposal Services 
and Capacities 

Alternative 6B does not include components that require offsite treatment, storage, and disposal of MEC. Offsite facilities that 
manage and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related debris can be disposed at 
Adak Island landfill. 

Availability of Necessary 
Equipment and Specialists 

Necessary equipment and specialists are readily available. 

Availability of Prospective 
Technologies 

The technologies are readily available. 

Cost Total cost for implementation at RAA-05 is $5,200,000 ($1,600,000 in capital costs and $3,600,000 in O&M costs). Medium 
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TABLE 4-20 
Summary of ESHA and MEC HA Scores for Alternative 6B Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 
and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA-05 AOC ESHA Score MEC HA Rank 

Annual Beach Sweeps* ALDA-01 and ALSW-01 A 3 
MEC Removal to 4 feet  ALDA-01 C 3 
*The ESHA and MEC HA results represent hazard conditions following completion of the beach sweep period. The MEC HA and ESHA were 
not developed to assess recurring MEC conditions. 
ESHA Score Explanation: 

A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 

MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 

4.3.8 Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below 
Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 

Alternative 7A applies only to RAA-05 and addresses the special circumstances of the marine portions of the 
area, where a source of MEC that washes up along the shoreline and uplands is apparently located. The seafloor 
dredging component of this alternative is presented as a means to reduce MEC deposition along the terrestrial 
and intertidal zones. The terrestrial and intertidal portions of the RAA will be addressed by the same components 
of beach sweeps, MEC removal to 2 feet at ALDA-01, and LUC programs that comprise Alternative 6A.  
The RAA-specific information related to the implementation of Alternative 7A is summarized in Table 4-21. The 
values listed in Table 4-21 are broad estimates, developed with limited investigation data for use in the cost 
estimates. Data and assumptions used to determine these values are presented in Appendix D. 
Table 4-22 summarizes the evaluation results relative to CERCLA criteria for Alternative 7A. Table 4-23 
summarizes the results of the ESHA and MEC HA for each of the removal action components of Alternative 7A 
combined with increased future land use for each RAA-05 AOC. Note that the ESHA methodology and MEC HA 
framework do not consider the possibility of the recurrence of MEC at a site. As a result, the ESHA and MEC HA 
scores represent hazard conditions only after completion of the entire beach sweep period. The ESHA and MEC 
HA scores for the duration of the beach sweep period would be D and 3, respectively, indicating site conditions 
would not be consistent with use of the area for unrestricted wildlife refuge activities. Accordingly, the Nay will 
maintain responsibility and restrict access to the area until the beach sweep period is complete. Also, neither the 
ESHA evaluation nor the MEC HA were developed to address exposure risk during the performance of the 
removal action. The potential MEC exposure risk associated with dredging operations in Andrew Bay would likely 
be quite high. 

4.3.9 Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of 
Detection at ALDA-01 and RAA-specific LUCs 

Alternative 7B applies only to RAA-05 and addresses the special circumstances of the marine portions of the area, 
where a source of MEC that washes up along the shoreline and uplands is apparently located. The seafloor 
dredging component of this alternative is presented as a means to reduce MEC deposition along the terrestrial 
and intertidal zones. The terrestrial and intertidal portions of the RAA will be addressed through beach sweeps, 
MEC removal to instrument depth of detection at ALDA-01 (using the approach described in Section 3.2.7), and 
the same LUC programs that comprise Alternative 6B. The only difference between Alternatives 7A and 7B is the 
depth of MEC removal at ALDA-01, which will extend to the depth of instrument detection. The dredging, beach 
sweep, and LUC programs described for Alternative 7B are the same as Alternative 7A.  



FEASIBILITY STUDY REPORT FOR OU B-2 SITES 

4-42  

The RAA-specific information related to the implementation of Alternative 7B is summarized in Table 4-24. The 
values listed in Table 4-24 are broad estimates, developed with limited investigation data for use in the cost 
estimates. Data and assumptions used to determine these values are presented in Appendix D. 
Table 4-25 summarizes the evaluation results relative to CERCLA criteria for Alternative 7B. Table 4-26 
summarizes the results of the ESHA and MEC HA for each of the sub-alternative removal action components of 
Alternative 7B combined with increased future land use for each RAA-05 AOC. Note that the ESHA methodology 
and MEC HA framework do not consider the possibility of the recurrence of MEC at a site. As a result, the ESHA 
and MEC HA scores represent hazard conditions only after completion of the entire beach sweep period. The 
ESHA and MEC HA scores for the duration of the beach sweep period would be D and 3, respectively, indicating 
site conditions would not be consistent with use of the area for unrestricted wildlife refuge activities. 
Accordingly, the Navy will maintain responsibility and restrict access to the area until the beach sweep period is 
complete. Also, neither the ESHA evaluation nor the MEC HA were developed to address exposure risk during the 
performance of the removal action. The potential MEC exposure risk associated with dredging operations in 
Andrew Bay would likely be quite high. 
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TABLE 4-21 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 7A 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOCs 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting 
(acres) 

Surface 
Clearance 

(acres) 

Estimated 
Surface 

Anomalies  

Estimated 
Anomalies  

0 to 0.5 foot 

Estimated 
Anomalies  

0.5 to 2 feet 
Beach Sweeps 

(acres) 
Marine DGM  

(acres) 

Estimated Area 
to Be Dredged 
to a depth of 

3 feet 
(acres) 

Estimated 
Dredge Spoil to 

Be Screened and 
Managed  

(cubic yards) 

Estimated Items to Dispose  
(quantity) 

Estimated Area to Be 
Restored (acres) 

MEC  
(DMM/UXO) MD MPPEH 

Anomaly 
Excavations 

Dredged 
Area 

ALDA-01 1905 4.7 4.7 309 79 281 NA NA NA NA 157 208 51 2 NA 
ALSW-01 and 
ALDA-01 NA NA NA NA NA NA 23 NA NA NA 1000  

(20 items/year for 50 years) NA NA 

ALSW-01 Marine NA NA NA NA NA NA NA Up to 250 Up to 250 1,210,000 ~1000 NA Up to 250 
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TABLE 4-22 
Summary of Evaluation of Alternative 7A Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Overall protection of human health and the 
environment 

This alternative provides the sole method to remove MEC from Andrew Bay, thereby mitigating the amount of MEC 
washing ashore at RAA-05. However, the components of dredging alone may not provide protection to human health 
or the environment. This alternative would be accompanied by periodic beach sweeps for MEC that continues to wash 
ashore and a one-time surface MEC removal to 2 feet at ALDA-01. These additional features of the removal action 
provide protection to human health and environment. Reconnaissance of ALDA-02 addresses ADEC and EPA concern 
regarding possible additional disposal and potential exposure in this AOC. 
The components of the beach period LUC program would restrict access to RAA-05 and limit most land use activities 
until MEC deposition along the shoreline and adjacent uplands ceases.  
The components of the post-beach period LUC programs would also address potential intrusive activities and erosion at 
ALDA-01, as well as MEC uncertainty issues for the remainder of RAA-05. The LUCs include land use restrictions to limit 
activities that may extend below the maximum depth of clearance at ALDA-01 and be augmented by the island-wide 
educational awareness program and MEC recovery procedures. These restrictions, combined with annual inspections 
and five-year reports would contribute to the overall protection to human health.  

Medium 

Compliance with ARARs The dredging components of Alternative 7A may not be compliant with the location-specific ARARs presented in 
Section 2, but can be implemented in compliance with action-specific ARARs presented in Section 3. Significant agency 
coordination and involvement may be required for implementation. 
The beach sweep and MEC removal at ALDA-01 components would be generally compliant with the location-specific 
ARARs presented in Section 2 and can be implemented in compliance with action-specific ARARs presented in 
Section 3, particularly for areas proximal to Andrew Lake and Andrew Bay. 
The components of Alternative 7A would generally comply with DoD 6055.09-M regarding personnel protection as a 
result of DoD ammunition or explosives and contamination of real property currently or formerly owned, leased, or 
used by the DoD, and with DoD requirements regarding implementation of LUCs to address MEC that washes ashore 
between periodic beach sweeps  

Medium 

Long-term effectiveness and permanence Reduces the overall volume of MEC by reducing the number of MEC that wash ashore at RAA-05 through dredging, 
periodic beach sweeps and removal of MEC to 2 feet bgs at ALDA-01, and also addresses mobilization and transport of 
MEC from the Andrew Bay offshore area to the shoreline and nearby uplands at RAA-05. 

Medium 

Magnitude of Residual Risk The dredging removal action would identify and remove MEC within the marine zone of Andrew Bay. Periodic beach 
sweeps would identify and remove MEC deposited on the surface of the shoreline areas and nearby uplands, thereby 
reducing the risk of exposure to explosive hazards immediately after the sweeps. Because the offshore MEC is 
expected to persist for the foreseeable future, the long-term effectiveness and permanence of the dredging action and 
the beach sweep events is limited. Therefore, the alternative relies on access restrictions, engineering controls and 
other LUCs to mitigate possible MEC exposure between sweeps. The implementation of ICs and locked gates would 
restrict access for most land uses, and warning signs would provide information about the hazards and access 
prohibitions.  
MEC removal at ALDA-01 would target MEC at surface and in the debris layer beneath the cobbly surface material. 
LUCs would address exposure to possible residual MEC in the subsurface. Access restrictions would warn against 
intrusive land use at ALDA-01 and elsewhere at RAA-05. ICs would be implemented for land uses that might intersect 
the debris layer that may contain MEC, thereby limiting exposure to potential explosive hazards. Warning signs would 
inform land users of hazards and access restrictions and the implementation of ICs to restrict certain uses. An island-
wide educational awareness program would educate the public about MEC hazards in inaccessible areas (steep slopes, 
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TABLE 4-22 
Summary of Evaluation of Alternative 7A Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
areas of standing water) and uncertainty about MEC in cleared areas. Procedures would be in place for the removal of 
MEC if discovered. MEC hazards would be identified and the responsibilities of both the Navy and the owners with 
respect to implementing and maintaining the LUCs would be clearly stated in property transfer documents. UXO 
support would be implemented for any intrusive activities that may overlap the depth of anomaly removal. 

Adequacy and Reliability of Controls The beach sweep period LUCs will provide adequate protection for ongoing MEC deposition along the shoreline and 
seawall. The proposed access restrictions and ECs associated with Alternative 7A are consistent with existing access 
restrictions and ECs currently in use for Parcel 4. 
The post beach sweep period LUCs will provide adequate and reliable methods to limit exposure and increase 
awareness. These LUCs would be augmented by the Alternative 7A LUCs to mitigate exposure to potential MEC 
remaining at depth and that might erode at ALDA-01. The proposed access restrictions and ECs associated with 
Alternative 7A are similar to existing access restrictions and ECs in use elsewhere on Adak (for example, excavation 
permit program for OU A; signs). These have been demonstrated effective tools at limiting access to possible exposure 
and increasing awareness of hazards. In addition, the island-wide educational awareness program and MEC discovery 
process will augment the Alternative 7A LUCs. 

Reduction of toxicity, mobility, or volume through 
treatment 

The dredging removal action might address the source or mobility of MEC in the marine zone of RAA-05. The periodic 
implementation of surface sweeps at ALDA-01 and ALSW-01 would reduce the overall volume of MEC on the seawall 
on a periodic basis and MEC in the subsurface at ALDA-01 and therefore would reduce MEC volume. Alternative 7A 
does not address any MEC that may have been deposited and subsequently buried beneath rocks on the ALSW-01 
shoreline or seawall. 
The recurring implementation of beach sweeps at RAA-05 would reduce the overall volume of MEC on a regular basis 
and therefore would reduce MEC volume on the shoreline and nearby uplands at RAA-05. MEC and debris found in the 
subsurface at ALDA-01 is associated with land disposal, there is no evidence that this disposal extended into the steep 
slopes adjacent to AOC so erosion of materials from these area to lower topographic areas is not expected to occur. 
Erosion of buried material along the beach headwall and next to the spillway may occur. Regular beach sweeps will 
remove any MEC that reaches the surface in these areas and the one-time MEC removal to 2 feet at ALDA-01 will 
address materials in the subsurface. 

Medium 

Treatment Process Used and Materials 
Treated 

Explosive hazards associated with recovered MEC would be treated by BIP or COD and residuals through thermal 
flashing. 

Amount of Hazardous Materials 
Destroyed or Treated 

The number of MEC to be recovered from dredging operations at Andrew Bay is unknown. All potentially hazardous 
materials recovered during dredging, periodic beach sweeps, and the subsurface MEC removal at ALDA-01 will be 
treated to eliminate the explosive hazard. 

Degree to Which Treatment Is 
Irreversible 

Treatment through BIP, COD, and thermal flashing is irreversible. 

Type and Quantity of Residuals 
Remaining After Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference for Treatment Removes and treats explosive hazard associated with recurring MEC along the shoreline and nearby uplands at 
ALSW-01 and ALDA-01, as well as MEC mixed with debris at ALDA-01. Relies on LUCs to limit exposure to explosive 
hazards between beach sweeps and in the post beach sweep period. 
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TABLE 4-22 
Summary of Evaluation of Alternative 7A Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Short-term effectiveness Low 

Protection of Community During 
Remedial Actions 

The community would be protected during implementation of the removal action as all of the work would be 
performed in a restricted area. In addition, an exclusion zone would be set up and operated to prevent trespassers 
during implementation. 

Protection of Workers During Remedial 
Actions 

The underwater environment poses challenges for MEC removal above that for terrestrial munitions response sites. 
This includes safety issues due to the generally more unstable underwater environment from factors such as waves, 
tides, currents, low visibility, low temperature, and sedimentation. Safety would be of the highest priority in regard to 
divers and all other personnel for underwater MEC response actions. Ferrous and/or magnetic deposits have been 
reported around Adak Island which, if present in Andrew Bay, poses a significant obstacle to identifying geophysical 
anomalies where such deposits are located.  
Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC from the terrestrial 
portions of RAA-05 would occur, but mitigated through experience, training, work-safe procedures, and continuous 
process improvements. 

Environmental Impacts The dredging operation presents significant implementation issues related to habitat damage risks related to the 
Andrew Bay kelp bed aquatic environment. To the extent possible, site restoration activities would address 
environmental impacts. Silt curtains or similar devices may be required to mitigate impacts from turbidity. Cultural and 
natural resources would be addressed in accordance with federal, state, and DoD requirements. Environmental 
impacts related to the periodic beach sweeps and the surface and subsurface MEC removal at ALDA-01 would be 
minimal and would be addressed through site restoration. 

Time Until RAO Is Achieved Implementation of the dredging operations of Alternative 7A at the marine portion of ALSW-01 would require 
approximately 7 field seasons. The duration of dredging operations could be reduced with the use of additional 
equipment. However, the total costs would remain the same. Periodic beach sweep operations at ALDA-01 and 
ALSW-01 (duration approximately one week each) would extend for the foreseeable future. Because MEC would 
continue to be deposited along the shoreline and seawall between sweeps, access would be restricted until the source 
area of MEC and debris is depleted or until a time agreed upon by the Adak Project Team. The surface and subsurface 
MEC removal at ALDA-01 would require approximately 5 to 7 weeks. 

Implementability Low  
Ability to Construct and Operate the 
Technology 

Specialized projects have been conducted where MEC has been recovered during the dredging (i.e., Toussaint River, 
Kokkola Channel Project, Baltimore Harbor, Netherlands, etc.). However, conditions at these sites were markedly 
different than those at Andrew Bay, where remoteness, temperature, underwater obstructions, poor weather, and 
high levels of wave energy would detrimentally affect the quality of data collected and level of safety hazard exposure. 
Research and development of more efficient and safer recovery technologies are being pursued. 
The terrestrial MEC detection, removal, and treatment component technologies have been proven successful at 
numerous military installations and other areas around the world. The technologies used are expected to meet 
performance standards with little chance of delay caused by problems with technology. A quality control inspection 
program implemented throughout the removal process would provide technology proficiency checks. 
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TABLE 4-22 
Summary of Evaluation of Alternative 7A Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Reliability of Technology Andrew Bay site conditions could impede dredging operations due to remoteness, low air and water temperatures, 

underwater obstructions, poor weather, and high levels of wave energy by negatively affecting data quality and level 
of safety hazard exposure. The dredging technology may not meet performance standards, and delays resulting from 
these conditions would be likely.  
The terrestrial MEC detection, removal, and treatment component technologies have been proven successful at 
numerous military installations and other areas around the world, and delays would be unlikely.  

Ease of Undertaking Additional Action If 
Necessary 

The components of Alternative 7A would not restrict implementation of additional actions should they become 
necessary in the future. 

Ability to Monitor Effectiveness Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the QA and QC 
programs. Effectiveness of the Alternative 7A LUCs will be assessed and documented through a program of annual 
inspections=/ and five-year reviews. 

Ability to Obtain Approvals from Other 
Agencies 

Approval from other agencies (including NOSSA and DDESB) to implement Alternative 7A would likely be required 
given potential impacts to the environment and natural resources in Andrew Bay. 

Coordination with Other Agencies Coordination with other agencies (including NOSSA and DDESB) to implement Alternative 7A would likely be required 
given potential impacts to the environment and natural resources in Andrew Bay. 

Availability of Offsite Treatment Storage 
and Disposal Services and Capacities 

Alternative 7A does not include components that require offsite treatment, storage, and disposal of MEC. Offsite 
facilities that manage and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related 
debris can be disposed at Adak Island landfill. 

Availability of Necessary Equipment and 
Specialists 

Advance notification and coordination for the use of necessary equipment and specialists might be required. 

Availability of Prospective Technologies Advance notification and coordination for the use of prospective technologies might be required. 
Cost Total cost for implementation at RAA-05 is $169,100,000 ($165,500,000 in capital costs and $3,600,000 in O&M costs). Low 
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TABLE 4-23 
Summary of ESHA and MEC HA Scores for Alternative 7A Dredging, Beach Sweeps, MEC Removal to 2 Feet at ALDA-01 and RAA-specific 
LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA-05 AOC ESHA Score MEC HA Rank 

Off-shore Dredging ALSW-01 — — 

Periodic Beach Sweeps*  ALDA-01 and ALSW-01 A 3 

MEC Removal to 2 feet ALDA-01 C 3 
ESHA Score Explanation: 
A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 
MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
NOTES:  
*The ESHA and MEC HA results represent hazard conditions following completion of the beach sweep period. The MEC HA and ESHA were 
not developed to assess recurring MEC conditions. 
— Neither the ESHA evaluation nor the MEC HA was developed to address exposure risk during the performance of the removal action. 
The potential MEC exposure risk associated with dredging operations in Andrew Bay would likely be quite high. 
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TABLE 4-24 
Summary of Estimated RAA-specific Quantities to Be Managed for Alternative 7B 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

AOCs 

Drainage 
Enhancements 

(feet) 

Vegetation 
Cutting 
(acres) 

Surface 
Clearance 

(acres) 

Estimated 
Surface 

Anomalies  

Estimated 
Anomalies  

0 to 0.5 foot 

Estimated 
Anomalies  

0.5 to 2 feet 

Estimated 
Anomalies  

>2 feet 
Beach Sweeps 

(acres) 
Marine DGM  

(acres) 

Estimated Area 
to Be Dredged 
to a depth of 

3 feet  
(acres) 

Estimated 
Dredge Spoil to 

Be Screened and 
Managed  

(cubic yards) 

Estimated Items to Dispose  
(quantity) 

Estimated Area to Be 
Restored (acres) 

MEC  
(DMM/UXO) MD MPPEH 

Anomaly 
Excavations 

Dredged 
Area 

ALDA-01 1905 4.7 4.7 309 79 281 15 NA NA NA NA 157 208 51 2 NA 
ALSW-01 and 
ALDA-01 NA NA NA NA NA NA NA 23 NA NA NA 1000  

(20 items/year for 50 years) NA NA 

ALSW-01 Marine NA NA NA NA NA NA NA NA Up to 250 Up to 250 1,210,000 ~1000 NA Up to 250 
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TABLE 4-25 
Summary of Evaluation of Alternative 7B Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Overall protection of human health and the 
environment 

This alternative provides the sole method to remove MEC from Andrew Bay, thereby mitigating the amount of MEC 
washing ashore at RAA-05. However, the components of dredging alone may not provide protection to human health 
or the environment. This alternative would be accompanied by periodic beach sweeps for MEC that continues to wash 
ashore and a one-time surface MEC removal to 4 feet at ALDA-01. These additional features of the removal action 
provide protection to human health and environment. Reconnaissance of ALDA-02 addresses ADEC and EPA concern 
regarding possible additional disposal and potential exposure in this AOC. 
The components of the beach period LUC program would restrict access to RAA-05 and limit most land use activities 
until MEC deposition along the shoreline and adjacent uplands ceases.  
The components of the post-beach period LUC programs would also address potential intrusive activities and erosion at 
ALDA-01, as well as MEC uncertainty issues for the remainder of RAA-05. The LUCs include land use restrictions to limit 
activities that may extend below the maximum depth of clearance at ALDA-01 and be augmented by the island-wide 
educational awareness program and MEC recovery procedures. These restrictions, combined with annual inspections 
and five-year reports would contribute to the overall protection to human health.  

Medium 

Compliance with ARARs The dredging components of Alternative 7B may not be compliant with the location-specific ARARs presented in 
Section 2, but can be implemented in compliance with action-specific ARARs presented in Section 3. Significant agency 
coordination and involvement may be required for implementation. 
The beach sweep and MEC removal at ALDA-01 components would be generally compliant with the location-specific 
ARARs presented in Section 2 and can be implemented in compliance with action-specific ARARs presented in Section 
3, particularly for areas proximal to Andrew Lake and Andrew Bay. 
The components of Alternative 7B would generally comply with DoD 6055.09-M regarding personnel protection as a 
result of DoD ammunition or explosives and contamination of real property currently or formerly owned, leased, or 
used by the DoD, and with DoD requirements regarding implementation of LUCs to address MEC that washes ashore 
between periodic beach sweeps. 

Medium 

Long-term effectiveness and permanence Reduces the overall volume of MEC by reducing the number of MEC that wash ashore at RAA-05 through dredging, 
periodic beach sweeps and removal of MEC to 4 feet bgs at ALDA-01, and also addresses mobilization and transport of 
MEC from the Andrew Bay offshore area to the shoreline and nearby uplands at RAA-05. 

Medium 

Magnitude of Residual Risk The dredging removal action would identify and remove MEC within the marine zone of Andrew Bay. Periodic beach 
sweeps would identify and remove MEC deposited on the surface of the shoreline areas and nearby uplands, thereby 
reducing the risk of exposure to explosive hazards immediately after the sweeps. Because the offshore MEC is 
expected to persist for the foreseeable future, the long-term effectiveness and permanence of the dredging action and 
the beach sweep events is limited. Therefore, the alternative relies on access restrictions, engineering controls and 
other LUCs to mitigate possible MEC exposure between sweeps. The implementation of ICs and locked gates would 
restrict access for most land uses, and warning signs would provide information about the hazards and access 
prohibitions.  
MEC removal at ALDA-01 would target MEC at surface and in the debris layer beneath the cobbly surface material. 
LUCs would address exposure to possible residual MEC in the subsurface. Access restrictions would warn against 
intrusive land use at ALDA-01 and elsewhere at RAA-05. ICs would be implemented for land uses that might intersect 
the debris layer that may contain MEC, thereby limiting exposure to potential explosive hazards. Warning signs would 
inform land users of hazards and access restrictions for certain uses. An island-wide educational awareness program 
would educate the public about MEC hazards in inaccessible areas (steep slopes, areas of standing water) and 
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TABLE 4-25 
Summary of Evaluation of Alternative 7B Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
uncertainty about MEC in cleared areas. Procedures would be in place for the removal of MEC if discovered. MEC 
hazards would be identified and the responsibilities of both the Navy and the owners with respect to implementing 
and maintaining the LUCs would be clearly stated in property transfer documents. UXO support would be 
implemented for any intrusive activities that may overlap the depth of anomaly removal. 

Adequacy and Reliability of Controls The beach sweep period LUCs will provide adequate protection for ongoing MEC deposition along the shoreline and 
seawall. The proposed access restrictions and ECs associated with Alternative 7B are consistent with existing access 
restrictions and ECs currently in use for Parcel 4. 
The post beach sweep period LUCs will provide adequate and reliable methods to limit exposure and increase 
awareness. These LUCs would be augmented by the Alternative 7B LUCs to mitigate exposure to potential MEC 
remaining at depth and that might erode at ALDA-01. The proposed access restrictions and ECs associated with 
Alternative 7B are similar to existing access restrictions and ECs in use elsewhere on Adak (for example, excavation 
permit program for OU A; signs). These have been demonstrated effective tools at limiting access to possible exposure 
and increasing awareness of hazards. In addition, the island-wide educational awareness program and MEC discovery 
process will augment the Alternative 7B LUCs. 

Reduction of toxicity, mobility, or volume through 
treatment 

The dredging removal action might address the source or mobility of MEC in the marine zone of RAA-05. The periodic 
implementation of surface sweeps at ALDA-01 and ALSW-01 would reduce the overall volume of MEC on the seawall 
on a periodic basis and MEC in the subsurface at ALDA-01 and therefore would reduce MEC volume. Alternative 7B 
does not address any MEC that may have been deposited and subsequently buried beneath rocks on the ALSW-01 
shoreline or seawall. 
The recurring implementation of beach sweeps at RAA-05 would reduce the overall volume of MEC on a regular basis 
and therefore would reduce MEC volume on the shoreline and nearby uplands at RAA-05. MEC and debris found in the 
subsurface at ALDA-01 is associated with land disposal, there is no evidence that this disposal extended into the steep 
slopes adjacent to AOC so erosion of materials from these area to lower topographic areas is not expected to occur. 
Erosion of buried material along the beach headwall and next to the spillway may occur. Regular beach sweeps will 
remove any MEC that reaches the surface in these areas and the one-time MEC removal to 4 feet at ALDA-01 will 
address materials in the subsurface. 

Medium 

Treatment Process Used and Materials 
Treated 

Explosive hazards associated with recovered MEC would be treated by BIP or COD and residuals through thermal 
flashing. 

Amount of Hazardous Materials 
Destroyed or Treated 

The number of MEC to be recovered from dredging operations at Andrew Bay is unknown. All potentially hazardous 
materials recovered during dredging, periodic beach sweeps, and the subsurface MEC removal at ALDA-01 will be 
treated to eliminate the explosive hazard. 

Degree to Which Treatment Is 
Irreversible 

Treatment through BIP, COD, and thermal flashing is irreversible. 

Type and Quantity of Residuals 
Remaining After Treatment 

Small quantities of metal, chemical residues and other debris may remain after treatment. 

Statutory Preference for Treatment Removes and treats explosive hazard associated with recurring MEC along the shoreline and nearby uplands at ALSW-
01 and ALDA-01, as well as MEC mixed with debris at ALDA-01. Relies on LUCs to limit exposure to explosive hazards 
between beach sweeps and in the post beach sweep period. 
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TABLE 4-25 
Summary of Evaluation of Alternative 7B Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
Short-term effectiveness Low 

Protection of Community During 
Remedial Actions 

The community would be protected during implementation of the removal action as all of the work would be 
performed in a restricted area. In addition, an exclusion zone would be set up and operated to prevent trespassers 
during implementation. 

Protection of Workers During Remedial 
Actions 

The underwater environment poses challenges for MEC removal above that for terrestrial munitions response sites. 
This includes safety issues due to the generally more unstable underwater environment from factors such as waves, 
tides, currents, low visibility, low temperature, and sedimentation. Safety would be of the highest priority in regard to 
divers and all other personnel for underwater MEC response actions. Ferrous and/or magnetic deposits have been 
reported around Adak Island which, if present in Andrew Bay, poses a significant obstacle to identifying geophysical 
anomalies where such deposits are located.  
Short-term risks to UXO removal workers during the recovery, transport, and disposal of MEC from the terrestrial 
portions of RAA-05 would occur, but mitigated through experience, training, work-safe procedures, and continuous 
process improvements. 

Environmental Impacts The dredging operation presents significant implementation issues related to habitat damage risks related to the 
Andrew Bay kelp bed aquatic environment. To the extent possible, site restoration activities would address 
environmental impacts. Silt curtains or similar devices may be required to mitigate impacts from turbidity. Cultural and 
natural resources would be addressed in accordance with federal, state, and DoD requirements. Environmental 
impacts related to the periodic beach sweeps and the surface and subsurface MEC removal at ALDA-01 would be 
minimal and would be addressed through site restoration. 

Time Until RAO Is Achieved Implementation of the dredging operations of Alternative 7B at the marine portion of ALSW-01 would require 
approximately 7 field seasons. The duration of dredging operations could be reduced with the use of additional 
equipment; however, the total costs would remain the same. Periodic beach sweep operations at ALDA-01 and ALSW-
01 (duration approximately one week each) would extend for the foreseeable future. Because MEC would continue to 
be deposited along the shoreline and seawall between sweeps, access would be restricted until the source area of 
MEC and debris is depleted or until a time agreed upon by the Adak Project Team. The surface and subsurface MEC 
removal at ALDA-01 would require approximately 2 months. 

Implementability Low  
Ability to Construct and Operate the 
Technology 

Specialized projects have been conducted where MEC has been recovered during the dredging (i.e., Toussaint River, 
Kokkola Channel Project, Baltimore Harbor, Netherlands, etc.). However, conditions at these sites were markedly 
different than those at Andrew Bay, where remoteness, temperature, underwater obstructions, poor weather, and 
high levels of wave energy would detrimentally affect the quality of data collected and level of safety hazard exposure. 
Research and development of more efficient and safer recovery technologies are being pursued. 
The terrestrial MEC detection, removal, and treatment component technologies have been proven successful at 
numerous military installations and other areas around the world. The technologies used are expected to meet 
performance standards with little chance of delay caused by problems with technology. A quality control inspection 
program implemented throughout the removal process would provide technology proficiency checks. 

Reliability of Technology Andrew Bay site conditions could impede dredging operations due to remoteness, low air and water temperatures, 
underwater obstructions, poor weather, and high levels of wave energy by negatively affecting data quality and level 
of safety hazard exposure. The dredging technology may not meet performance standards, and delays resulting from 
these conditions would be likely.  
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TABLE 4-25 
Summary of Evaluation of Alternative 7B Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

Evaluation Criterion Evaluation Discussion Rating 
The terrestrial MEC detection, removal, and treatment component technologies have been proven successful at 
numerous military installations and other areas around the world, and delays would be unlikely.  

Ease of Undertaking Additional Action If 
Necessary 

The components of Alternative 7B would not restrict implementation of additional actions should they become 
necessary in the future. 

Ability to Monitor Effectiveness Effectiveness of MEC detection, removal, and treatment will be assessed and documented through the QA and QC 
programs. Effectiveness of the Alternative 7B LUCs will be assessed and documented through a program of annual 
inspections=/ and five-year reviews. 

Ability to Obtain Approvals from Other 
Agencies 

Approval from other agencies (including NOSSA and DDESB) to implement Alternative 7B would likely be required 
given potential impacts to the environment and natural resources in Andrew Bay. 

Coordination with Other Agencies Coordination with other agencies (including NOSSA and DDESB) to implement Alternative 7B would likely be required 
given potential impacts to the environment and natural resources in Andrew Bay. 

Availability of Offsite Treatment Storage 
and Disposal Services and Capacities 

Alternative 7B does not include components that require offsite treatment, storage, and disposal of MEC. Offsite 
facilities that manage and recycle demilitarized (5X) wastes are available and have capacity. Non-munitions related 
debris can be disposed at Adak Island landfill. 

Availability of Necessary Equipment and 
Specialists 

Advance notification and coordination for the use of necessary equipment and specialists might be required. 

Availability of Prospective Technologies Advance notification and coordination for the use of prospective technologies might be required. 
Cost Total cost for implementation at RAA-05 is $169,100,000 ($165,500,000 in capital costs and $3,600,000 in O&M costs).  Low 
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TABLE 4-26 
Summary of ESHA and MEC HA Scores for Alternative 7B Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and 
RAA-specific LUCs 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska 

RAA-05 AOC ESHA Score MEC HA Rank 

Off-shore Dredging ALSW-01 — — 
Periodic Beach Sweeps* ALDA-01 and ALSW-01 A 3 

MEC Removal to Depth of 
Detection 

ALDA-01 A 4 

ESHA Score Explanation: 
A – Lowest relative hazard level 
B – Low relative hazard level 
C – Moderate relative hazard level 
D – High relative hazard level 
MEC HA Rank Explanation: 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses 
4 – Least hazardous – Sites with conditions compatible with anticipated land use 
NOTES:  
*The ESHA and MEC HA results represent hazard conditions following completion of the beach sweep period. The MEC HA and ESHA were 
not developed to assess recurring MEC conditions. 
— Neither the ESHA evaluation nor the MEC HA was developed to address exposure risk during the performance of the removal action. 
The potential MEC exposure risk associated with dredging operations in Andrew Bay would likely be quite high. 
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SECTION 5 

Comparative Analysis of Alternatives 
The comparative analysis is conducted to evaluate the relative performance of each alternative in relation to 
each specific evaluation criterion. This is in contrast to the analyses presented in Section 4, in which each 
alternative was analyzed independently without consideration of other alternatives being contemplated for a 
site. The purpose of this comparative analysis is to identify the advantages and disadvantages of each retained 
alternative relative to one another, and relative to particular site conditions to identify the key tradeoffs to 
decision makers. 

As with the Section 4 analyses, overall protection of human health and the environment and compliance with 
ARARs/TBCs serve as threshold criteria for evaluation of the remedial action alternatives. The additional criteria 
of long-term effectiveness and permanence; reduction of toxicity, mobility, and volume through treatment; 
short-term effectiveness; implementability; and cost serve as balancing criteria for the comparative evaluation 
(EPA, 1988). The two additional criteria, state and community acceptance, will be addressed in the OU B-2 ROD 
once formal comments on the RI/FS Report and the proposed plan have been received and final remedy 
selections are made, and therefore are not evaluated in this section. 

The comparative analysis includes a ranking system to compare alternatives by criterion, according to the 
following framework: 

1. Lowest – The alternative is either the least favorable, compared with the other alternatives, or none of the 
criterion factors were met. 

2. Low – The alternative is somewhat favorable for this criterion, some of the criterion factors were met, but at 
least one other alternative ranked lower. 

3. Medium – The alternative is moderately favorable for this criterion (that is, other alternatives are more or 
less favorable for this criterion), or at least half of the criterion factors were met. 

4. High – The alternative is highly favorable in regard to this criterion, many of the criterion factors were met, 
but at least one other alternative is ranked higher. 

5. Highest – The alternative is either the most favorable, compared with the other alternatives, many or most of 
the criterion factors were met, or is equally favorable among the alternatives ranked highest. 

This system is not intended to be quantitative or additive, but only a summary indicator of each alternative’s 
performance against the CERCLA evaluation criteria. 

5.1 RAA-01 (OB/OD-1) 
RAA-01 consists entirely of OB/OD-01. The RAA boundary encompasses visible historical demolition craters and a 
buffer zone around the craters to account for kick-outs during disposal operations. OB/OD-01 was identified as a 
hazardous waste management unit in a RCRA Part B Permit application submitted to EPA in May 1991. Although 
a RCRA Part B Permit was never issued, OB/OD-01 is considered an interim status site. Therefore, it is subject to 
certain closure and post-closure care requirements pursuant to RCRA requirements, including development of 
closure and post-closure plans, which are not applicable to the other RAAs at OU B-2. 

The following remedial action alternatives are comparatively evaluated for RAA-01: 

• Alternative 1 – No Action 

• Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs 

• Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top 
of Mineral Soil) and LUCs 
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• Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 

5.1.1 Threshold Criteria Evaluation – RAA-01 
The results of the threshold criteria comparative analysis for RAA-01 are summarized in Table 5-1 and discussed 
below: 

• With the exception of Alternative 1 – No Action, all alternatives provide a degree of protection to human 
health and the environment. Alternative 3 is given a rank of “High” because it removes surface and 
subsurface MEC to the maximum depth in which MEC has been found and is suspected to occur, and includes 
ICs that restrict land uses below 2 feet bgs in areas of unresolved anomalies. These ICs provide additional 
protection in the unlikely event MEC is located below 2 feet bgs, and thereby provide protection to human 
health and the environment for future land use as a wildlife refuge. Although Alternative 2 removes surface 
and near surface MEC, subsurface MEC would remain at depths possibly intercepted by future land use 
activities and these MEC exposure hazards would need to be addressed by ongoing LUCs (including land use 
restrictions) and ECs. Implementation of Alternatives 4 or 5 would provide reductions in uncertainty 
regarding MEC at depth, but would not increase protectiveness because all MEC found to date at RAA-01 
occurred in the upper 2 feet of mineral soil. Accordingly, Alternatives 4 and 5 are also ranked as “High” for 
protection of human health and the environment.  

• Implementation of Alternative 3 would result in ESHA and MEC HA scores of A and 4, respectively. These 
scores represent the lowest relative exposure risk levels, and allow conditions at RAA-01 to be compatible 
with the future land uses as a wildlife refuge without need for further MEC removal actions. Although the 
addition of LUCs to Alternative 3 does not affect the MEC exposure hazard level, the addition of ICs and ECs 
would provide additional protection. Following implementation of Alternative 2, the ESHA and MEC HA 
scores would be D and 4, respectively. For the ESHA, these results indicate a somewhat higher MEC exposure 
hazard level than would remain under Alternative 3. However, because MEC has only been found to a depth 
of 2 feet at RAA-01, the ESHA and overall MEC HA scores for Alternatives 4 and 5 are the same as 
Alternative 3.  

• The components of Alternatives 2 through 5 are consistent with the FFA, CERCLA, the NCP, Executive Order 
12580, and the provisions of DoD 6055.09-M regarding personnel protection as a result of DoD munitions-
related activities. However, with any of these alternatives there is the potential for conflicts with location- 
and action-specific ARARs related to ecology and environmental protection, particularly work being 
performed in the vicinity of Moffett Creek and in areas identified as wetlands, and thus all are ranked as 
“Medium” for this criterion. The wetland area of RAA-01 supports a prevalence of vegetation adapted for life 
in saturated soil conditions and helps to maintain water quality by slowly filtering excess nutrients, 
sediments, and pollutants before water seeps into Moffett Creek. The wetland area also offers a breeding 
ground for wildlife and plants. Section 404 of the CWA (33 USC 1251) regulates discharges of excavated or fill 
material into waters of the U.S. that would include the wetlands of RAA-01 and Moffett Creek and includes 
provisions for wetlands protection, restoration and mitigation. Section 404 through the USACE also covers 
the in-water construction activities such as construction of levees, dams, dikes, weirs that might be installed 
during remedial actions and the placement of riprap and fill material for roads. The Alaska Department of 
Fish and Game (ADFG) requirements of AS 16 5 AAC 95 also regulates the discharge of dredged or fill 
materials into critical habitat, game refuges, and wildlife sanctuaries (i.e., “special areas”) without a permit. 
Both Section 404 and ADFG regulations are permitting programs with and site-specific requirements 
identified in permits. However, since permits are not required under CERCLA 121(e), the USACE and the 
ADFG will be consulted to determine site-specific requirements prior to implementing these alternatives. The 
Alaska Pollutant Discharge Elimination System (APDES) establishes requirements for the prevention of 
pollutant discharges in stormwater. 
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TABLE 5-1 
Results of Comparative Analysis of Remedial Action Alternatives for RAA-01 (OB/OD-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska  

Criteria Alternative 1 Alternative 2 Alternative 3  Alternative 4  Alternative 5 

Threshold 
Criteria 

Overall protection of human 
health and the environment Lowest Medium High High High 

Compliance with 
ARARs/TBCs Lowest Medium Medium Medium Medium 

Balancing 
Criteria 

Long-term effectiveness and 
permanence Lowest Low High High High 

Reduction of toxicity, 
mobility, or volume through 

treatment 
Lowest Low High High High 

Short-term effectiveness Low Highest High Medium Medium 

Implementability Highest High Medium Medium Medium 

Cost 
Capital 
O&M 
Total 

$  0 

$  0 

$  0 
 

$ 1,400,000 

$ 300,000 

$ 1,700,000 
 

$ 1,700,000 

$ 300,000 

$ 2,000,000 
 

$ 1,700,000 

$ 300,000 

$ 2,000,000 
 

$ 1,700,000 

$ 300,000 

$ 2,000,000 
 

Overall Rating Lowest Medium High Medium Medium 

Alternative 1 – No Action 
Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
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Alternative 1, No Action, provides no protection of human health and environment for future land use. The ESHA 
score for the No Action alternative is D (high hazard level). The MEC HA score for Alternative 1 is 2 (site 
conditions not compatible with future land use without remedial action). The No Action alternative is not 
consistent with the requirements of the FFA, CERCLA, the NCP, Executive Order 12580, and the provisions of DoD 
6055.09-M regarding personnel protection as a result of DoD munitions-related activities. Consequently, 
Alternative 1 is ranked “Lowest” of the alternatives for both overall protection of human health and the 
environment and ARARs and TBC compliance. 

5.1.2 Balancing Criteria Evaluation – RAA-01 
The results of the balancing criteria comparative analysis for RAA-01 are summarized in Table 5-1 and discussed 
below: 

• Long-term effectiveness and permanence: 

− Alternative 1 provides no change in magnitude of risk; long-term human health and environmental 
hazards would remain and is, therefore, ranked “Lowest” of the alternatives. 

− Alternative 2 removes detected MEC from the surface and near-surface soils, and thus partially address 
the principal threat, but does not address potential MEC hazards in the subsurface. Alternative 2 LUCs 
would provide additional IC and ECs to mitigate potential exposure to MEC remaining at depth and to 
MEC that might erode from uninvestigated steep areas, and require long term management obligations.  

− Alternative 3 removes detected MEC from the surface and to the depth intervals where it is present and 
likely to be encountered by future land users, and addresses the principal threat. Therefore Alternative 3 
is ranked “High” for this criterion. Alternative 3 LUCs would provide additional IC and ECs to mitigate 
potential exposure to potential MEC remaining at depth in areas of unresolved anomalies and to MEC 
that might erode from uninvestigated steep areas, and require long term management obligations. 

− Alternative 4 removes detected MEC from the surface and to the depth intervals possibly encountered by 
future land users and thus is also ranked as “High” for this criterion. Implementation of Alternative 4 
would provide a reduction in uncertainty regarding MEC at depth. However, this alternative would not 
increase protectiveness because all MEC found to date at RAA-01 occurred in the upper 2 feet of mineral 
soil. Alternative 4 LUCs would provide additional IC and ECs to mitigate potential exposure to possible 
MEC remaining at depth in areas of unresolved anomalies and to MEC that might erode from 
uninvestigated steep areas, and require long term management obligations. 

− Alternative 5 removes detected MEC from the surface and to the depth intervals beyond those possibly 
encountered by future land users and thus is also ranked as “High” for this criterion. Implementation of 
Alternative 5 would provide additional reduction in uncertainty regarding MEC at depth through the 
investigation and removal of all detected anomalies. However, this alternative is not considered more 
protective because all MEC found to date at RAA-01 occurred in the upper 2 feet of mineral soil. 
Alternative 5 LUCs would provide additional ICs to mitigate potential exposure to MEC that might erode 
from uninvestigated steep areas, and require long term management obligations. 

• Reduction of toxicity, mobility, or volume through treatment: 

− Alternative 1 provides no treatment of MEC and thus no reduction of toxicity, mobility, or volume. 
Therefore, the alternative is ranked “Lowest.” 

− Alternative 2 reduces volume and mobility of MEC by removing it from the surface and near surface soil, 
but does not address MEC in subsurface soil. Contributions of MC as a result of MEC destruction would 
be minimal because most of the MC is consumed in the destruction process. The total net explosive 
weight (NEW) of MC associated with the few remaining MEC in the subsurface spread over the entire 
RAA would be insignificant. 

− Alternative 3 reduces volume and mobility of MEC by removing it from the surface and subsurface to the 
maximum depth at which it has been found at RAA-01, and to the depth of most reasonably anticipated 
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future land uses. Therefore, Alternative 3 is ranked “High” among the alternatives considered for use at 
RAA-01. Contributions of MC as a result of MEC destruction would be minimal because most of the MC is 
consumed in the destruction process. 

− Alternatives 4 and 5 would provide the same reduction in MEC volume or mobility as Alternative 3 
because all MEC found to date in RAA-01 occurred at depths of 2 feet or less, and therefore are also 
ranked “High.” 

• Short-term effectiveness: 

− Alternative 1 includes no actions that might expose workers or the community to MEC hazards and 
would not affect cultural or natural resources, but will not achieve the RAO during any timeframe. 
Therefore, the alternative is ranked “Low.”  

− Alternative 2 requires a relatively short duration for implementation. Environmental impacts during 
remedial action consist of limited impacts to vegetation and soil that can be reliably corrected through 
site restoration activities. Possible effects on cultural and natural resources would be addressed in 
accordance with federal, state and DoD requirements. Short-term risks to UXO removal workers will be 
mitigated through experience and training. Because of its shorter duration and limited impacts to 
vegetation and soil, Alternative 2 is ranked “Highest.” 

− Alternative 3 requires a longer duration for implementation and has more potential for short-term 
environmental impacts than Alternative 2 because excavation of deeper holes will require removal of 
larger sections of tundra mat and dewatering will be needed to allow for safe investigation and recovery 
of items at depth. Additionally, mechanical equipment will be required to investigate large or dense 
anomalies at RAA-01 and use of this equipment could result in additional damage to the tundra surface. 
However, short-term environmental impacts can be addressed through site restoration. Possible effects 
on cultural and natural resources would be addressed in accordance with federal, state and DoD 
requirements. Short-term risks to UXO removal workers will be mitigated through experience and 
training. Therefore, Alternative 3 is ranked “High.” 

− Alternatives 4 and 5 removal actions require longer durations for implementation and have more 
potential for short-term environmental impacts than Alternatives 2 and 3 because excavation of holes to 
investigate deeper anomalies will require removal of larger sections of tundra mat. Additionally, 
mechanical equipment will be required to investigate large or dense anomalies at RAA-01; use of this 
equipment will result in more damage to the tundra. However, the short-term environmental impacts 
can be addressed through site restoration. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. 

• Implementability: 

− Alternative 1 is the easiest to implement. It requires no technology, construction or operations, no 
approvals or coordination required from other agencies, no mobilization of equipment or specialists, and 
no long term monitoring to assess effectiveness. Therefore, Alternative 1 is ranked “Highest.” 

− The MEC removal and LUC components of Alternative 2 are easily implemented. The alternative relies on 
proven technologies to detect and remove MEC, with minimal potential for delays, resulting in a rank of 
“High.”  

− The MEC removal and LUC components of Alternative 3 are implementable. Proven technologies are 
used to detect and remove MEC. However, saturated soil conditions close to the surface are likely to 
cause delays because excavated holes must be dewatered to safely investigate and remove MEC at 
depth. Similarly, the presence of clustered or dense anomaly areas necessitates use of mechanical 
equipment for anomaly investigation and recovery in certain portions of RAA-01. As a result of these 
factors, implementability is ranked “Medium.”  
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− The MEC removal and LUC components of Alternatives 4 and 5 are implementable. Proven technologies 
are used to detect and remove MEC. However, excavation of deeper holes to investigate and resolve 
anomalies may require more time and may also require dewatering because of the high water table. 
Similarly, the presence of clustered or dense anomalies may require the use of mechanical equipment for 
anomaly investigation and recovery in certain portions of RAA-01. Since these are the same factors that 
resulted in a rank of “Medium” for Alternative 3, that same rank is applied to Alternatives 4 and 5. 

• Costs – The costs for implementation of Alternatives 1 through 5 at RAA-01 are listed in Table 5-1. These 
costs are inclusive of capital and O&M costs extended over a period of 50 years: 

− The cost of implementation of Alternative 1 is zero.  

− Alternative 2 is less costly than the other MEC removal alternatives (Alternatives 3 though 5), but MEC 
remains in the subsurface at depths that may be accessed by future land users. 

− Alternatives 3, 4, and 5 have the same cost. 

5.2 RAA-02 (C1-01) 
RAA-02 consists of approximately 74 acres of C1-01, located north of the former Range Complex at Andrew Lake. 
The RAA is situated on a sloping plateau above and west of ALDA-01 on the eastern flanks of Mount Moffett. 
Several ephemeral drainage channels cut across C1-01, discharging to the northeast over a steep cliff to a rocky 
shelf beside Andrew Bay. Access to the area is difficult, as there are currently no roads or trails leading to the 
area. 

The following remedial action alternatives are comparatively evaluated for RAA-01: 

• Alternative 1 – No Action 

• Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs 

• Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 

5.2.1 Threshold Criteria Evaluation – RAA-02 
The results of the threshold criteria comparative analysis for RAA-02 are summarized in Table 5-2 and discussed 
below: 

• With the exception of Alternative 1, No Action, all alternatives provide a degree of protection to human 
health and the environment. Alternative 3 ranked “High” because it removes surface and subsurface MEC to 
the maximum depth in which MEC has been found and is suspected to occur, and includes ICs that restrict 
land uses below 2 feet bgs in areas of unresolved anomalies. These ICs provide additional protection in the 
unlikely event MEC is located below 2 feet bgs, and thereby provide protection to human health and the 
environment for future land use as a wildlife refuge. Although Alternative 2 removes surface and near surface 
MEC, subsurface MEC would remain at depths that could be intercepted by future land use activities and 
these MEC exposure hazards would need to be addressed by ongoing LUCs (including land use restrictions) 
and ECs. Implementation of Alternatives 4 or 5 would provide reductions in uncertainty regarding MEC at 
depth, but would not increase protectiveness because all MEC found to date at RAA-02 occurred in the upper 
2 feet of mineral soil. Accordingly, Alternatives 4 and 5 are also ranked as “High” for protection of human 
health and the environment.  
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TABLE 5-2  
Results of Comparative Analysis of Remedial Action Alternatives for RAA-02 (C1-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska  

Criteria Alternative 1 Alternative 2 Alternative 3  Alternative 4  Alternative 5 

Threshold 
Criteria 

Overall protection of 
human health and the 

environment 
Lowest Medium High High High 

Compliance with 
ARARs/TBCs Lowest Medium Medium Medium Medium 

Balancing 
Criteria 

Long-term effectiveness 
and permanence Lowest Low High High High 

Reduction of toxicity, 
mobility, or volume 
through treatment 

Lowest Low High High High 

Short-term effectiveness Low Highest High Medium Medium 

Implementability Highest High Medium Medium Medium 

Cost 
Capital 
O&M 
Total 

$  0 

$  0 

$  0 
 

$ 2,700,000 

 $ 300,000 

 $ 3,000,000 
 

$ 4,700,000 

 $ 300,000 

 $ 5,000,000 
 

$  4,700,000 

 $ 300,000 

 $ 5,000,000 
 

$ 4,700,000 

 $ 300,000 

 $ 5,000,000 
 

Overall Rating Lowest Medium High Medium Medium 

Alternative 1 – No Action 
Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
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• Implementation of Alternative 3 would result in ESHA and MEC HA scores of A and 4, respectively. These 
scores represent the lowest relative hazard levels, indicating that conditions at RAA-02 would be compatible 
with the future land uses as a wildlife refuge without need for further removals. Although the addition of 
LUCs to Alternative 3 does not affect the MEC exposure hazard level, the addition of ICs and ECs would 
provide additional protection. The ESHA and MEC HA scores following implementation of Alternative 2 would 
be D and 3, respectively, which are a somewhat higher exposure hazard level than would remain under 
Alternative 3. Since MEC has only been found to a depth of 2 feet at RAA-02, the resultant ESHA and overall 
MEC HA hazard level category for Alternatives 4 and 5 are the same as those of Alternative 3.  

• The components of Alternatives 2 through 5 are consistent with the FFA, CERCLA, the NCP, Executive 
Order 12580, and the provisions of DoD 6055.09-M regarding personnel protection as a result of DoD 
munitions-related activities. However, with any of these alternatives there is the potential for conflicts with 
location- and action-specific ARARs related to ecology and environmental protection, particularly work being 
performed in areas identified as wetlands, and thus all are ranked as “Medium” for this criterion. The 
ephemeral drainage areas of RAA-02 support a prevalence of vegetation adapted for life in soil conditions 
and help to maintain water quality by slowly filtering excess nutrients, sediments, and pollutants in water 
draining the plateau. These ephemeral areas also provide a breeding ground for wildlife and plants. 
Section 404 of the CWA (33 USC 1251) regulates discharges of excavated or fill material into waters of the 
U.S. that would include the ephemeral drainages of RAA-02 and includes provisions for protection, 
restoration and mitigation. Section 404 through the USACE also covers the in-water construction activities 
such as construction of levees, dams, dikes, weirs that might be installed during remedial actions and the 
placement of riprap and fill material for roads. The ADFG requirements of AS 16, 5 AAC 95 also regulate the 
discharge of dredged or fill materials into critical habitat, game refuges, and wildlife sanctuaries (i.e., “special 
areas”) without a permit. Both 404 and ADFG regulations are permitting programs with and site-specific 
requirements identified in permits. However, because permits are not required under CERCLA 121(e), the 
USACE and the ADFG will be consulted to determine site-specific requirements prior to implementing these 
alternatives. The APDES establishes requirements for the prevention of pollutant discharges in stormwater.  

• Alternative 1, No Action, provides no protection of human health and environment for future land use. The 
ESHA score for the No Action alternative is D (high hazard level). The MEC HA score for Alternative 1 is 1 
(highest potential explosive hazard, site conditions not compatible with future land use without remedial 
action). The No Action alternative is not consistent with the requirements of the FFA, CERCLA, the NCP, 
Executive Order 12580, and the provisions of DoD 6055.09-M regarding personnel protection as a result of 
DoD munitions-related activities. Consequently, Alternative 1 is ranked “Lowest” of the alternatives for both 
overall protection of human health and the environment and ARARs and TBC compliance.  

5.2.2 Balancing Criteria Evaluation – RAA-02 
The results of the balancing criteria comparative analysis for RAA-02 are summarized in Table 5-2 and discussed 
below: 

• Long-term effectiveness and permanence 

− Alternative 1 provides no change in magnitude of risk; long-term human health and environmental 
hazards would remain, and is therefore ranked “Lowest” of the alternatives. 

− Alternative 2 removes detected MEC from the surface and near-surface soils, and thus partially address 
the principal threat, but does not address potential residual MEC hazards in the subsurface. Alternative 2 
LUCs would provide additional IC and ECs to mitigate potential exposure to MEC remaining at depth and 
to MEC that might erode from uninvestigated steep areas, and require long term management 
obligations.  

− Alternative 3 removes detected MEC from the surface and to the depth intervals where it is present and 
most likely to be encountered by future land users, and addresses the principal threat of MEC exposure. 
Therefore Alternative 3 is ranked “High” for this criterion. Alternative 3 LUCs would provide additional IC 
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and ECs to mitigate potential exposure to potential MEC remaining at depth in areas of unresolved 
anomalies and to MEC that might erode from uninvestigated steep slope areas, and require long term 
management obligations. 

− Alternative 4 removes detected MEC from the surface and to the depth intervals possibly encountered by 
future land users and thus is also ranked as “High” for this criterion. Implementation of Alternative 4 
would provide a reduction in uncertainty regarding MEC remaining at depth. However, this alternative is 
not considered more protective because all MEC found to date at RAA-02 occurred in the upper 2 feet of 
mineral soil. Alternative 4 LUCs would provide additional IC and ECs to mitigate possible exposure to 
potential MEC remaining at depth in areas of unresolved anomalies and to MEC that might erode from 
uninvestigated steep slope areas, and require long term management obligations. 

− Alternative 5 removes detected MEC from the surface and to the depth intervals beyond those that 
might be encountered by future land users and thus is also ranked as “High” for this criterion. 
Implementation of Alternative 5 would provide additional reduction in uncertainty regarding MEC at 
depth. However, this alternative is also not considered more protective because all MEC found to date at 
RAA-02 occurred in the upper 2 feet of mineral soil. Alternative 5 LUCs would provide additional ICs to 
mitigate potential exposure to MEC that might erode from uninvestigated steep slope areas, and require 
long term management obligations. 

• Reduction of toxicity, mobility, or volume through treatment 

− Alternative 1 provides no treatment of MEC and thus no reduction of toxicity, mobility, or volume. 
Therefore, the alternative is ranked “Lowest.” 

− Alternative 2 reduces volume and mobility of MEC by removing it from the surface and near surface soil, 
but does not address MEC remaining in subsurface soil. Contributions of MC as a result of MEC 
destruction would be minimal because most of the MC is consumed in the destruction process. The total 
NEW of MC associated with the few remaining MEC in the subsurface spread over the entire RAA would 
be insignificant. 

− Alternative 3 reduces volume and mobility of MEC by removing it from the surface and subsurface to the 
maximum depth at which it has been found at RAA-02, and to the depth of most reasonably anticipated 
future land uses. Therefore, Alternative 3 is ranked “High” among the alternatives considered for use at 
RAA-01. Contributions of MC as a result of MEC destruction would be minimal because most of the MC is 
consumed in the destruction process. 

− Alternatives 4 and 5 would provide the same reduction in MEC volume or mobility as Alternative 3 
because all MEC found to date in RAA-02 occurred at depths of 2 feet or less, and are therefore ranked 
“High.” 

• Short-term effectiveness 

− Alternative 1 includes no actions that might expose workers or the community to MEC hazards and 
would not impact cultural or natural resources, but will not achieve the RAO during any timeframe. 
Therefore, the alternative is ranked “Low.”  

− Alternative 2 requires a relatively short duration (one field season) for implementation. Environmental 
impacts during remedial action consist of limited impacts to vegetation and soil that can be reliably 
corrected through site restoration activities. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. Because of its shorter duration and limited 
impacts to vegetation, Alternative 2 is ranked “Highest.” 

− Alternative 3 requires longer durations for implementation and has more potential for short-term 
environmental impacts than Alternative 2 because the excavation of deeper holes will require removal of 
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larger sections of tundra mat and dewatering of excavations may be needed to allow for safe 
investigation and recovery of items at depth. However, the short-term environmental impacts can be 
addressed through site restoration. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. Therefore, the alternative is ranked “High.” 

− Alternatives 4 and 5 removal actions require longer durations for implementation and have more 
potential for short-term environmental impacts than Alternatives 2 and 3 because excavation of deeper 
holes will require removal of larger sections of tundra mat and dewatering of excavations. However, the 
short-term environmental impacts can be addressed through site restoration. Possible effects on cultural 
and natural resources would be addressed in accordance with federal, state and DoD requirements. 
Short-term risks to UXO removal workers will be mitigated through experience and training. 

• Implementability 

− Alternative 1 is the easiest to implement. It requires no technology, construction or operations, no 
approvals or coordination required from other agencies, no mobilization of equipment or specialists, and 
no long term monitoring to assess effectiveness. Therefore, Alternative 1 is ranked “Highest.” 

− The MEC removal and LUC components of Alternative 2 are easily implemented. Proven technologies are 
used to detect and remove MEC, with minimal potential for delays, resulting in a rank of “High.”  

− The MEC removal and LUC components of Alternative 3 are implementable. Proven technologies are 
used to detect and remove MEC. However, saturated soil conditions at RAA-02 may cause delays because 
excavation holes must be dewatered to safely investigate and remove MEC at depth in these areas. Given 
the limited extent of the saturated conditions in RAA-02, delays are not likely to be significant and as a 
result, Alternative 3 was ranked “Medium” for this criterion.  

− The MEC removal and LUC components of Alternatives 4 and 5 are implementable. Proven technologies 
are used to detect and remove MEC. However, the deeper holes that may be required to resolve 
anomalies would take more time to dig and excavations are more likely to require dewatering. Given that 
very few anomaly investigations in RAA-02 are expected to go below 2 feet, additional time to extend 
excavations and dewater the holes is not likely to cause significant delays so Alternatives 4 and 5 are also 
ranked “Medium” for this criterion.  

• Costs – The costs for implementation of Alternatives 1 through 5 at RAA-02 are listed in Table 5-2. These costs 
are inclusive of capital and O&M costs extended over a period of 50 years: 

− The cost of implementation of Alternative 1 is zero.  

− Alternative 2 is less costly than the other MEC removal alternatives (Alternatives 3 though 5), but leaves 
MEC in the subsurface at depths that may be accessed by future land users. 

− Alternatives 3, 4, and 5 have the same cost. 

5.3 RAA-03 West (MI-01, MI-02, MI-03) 
RAA-03 West consists of approximately 71 acres of MI-01, MI-02, and MI-03. RAA-03 West is located in the 
western part of the former Range Complex at Andrew Lake and occupies much of the valley drained by the upper 
reaches of Moffett Creek. The MEC removal area at RAA-03 West consists of the target/impact areas for MI-01, 
MI-02 and MI-03, as determined through the GIS and VSP analyses described in Section 1.5.  

The following remedial action alternatives are comparatively evaluated for RAA-03 West: 

• Alternative 1 – No Action 

• Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs 

• Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top 
of Mineral Soil) and LUCs 
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• Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 

5.3.1 Threshold Criteria Evaluation – RAA-03 West 
The results of the comparative analysis for the threshold criteria are discussed below and the relative scoring 
results are summarized in Table 5-3: 

• With the exception of Alternative 1, No Action, all alternatives provide a degree of protection to human 
health and the environment. Alternative 3 is ranked “High” because it removes surface and subsurface MEC 
to the maximum depth in which MEC has been found and is suspected to occur, and includes ICs that restrict 
land uses below 2 feet bgs in areas of unresolved anomalies. These ICs provide additional protection in the 
unlikely event MEC is located below 2 feet bgs, and thereby provide protection to human health and the 
environment for future land use as a wildlife refuge. Although Alternative 2 removes surface and near surface 
MEC, subsurface MEC would remain in the subsurface at depths possibly intercepted by future land use 
activities and these MEC exposure hazards would need to be addressed by ongoing LUCs (including land use 
restrictions) and ECs. Implementation of Alternatives 4 or 5 would provide reductions in uncertainty 
regarding MEC at depth, but are not considered more protective because all MEC found to date at RAA-03 
West occurred in the upper 2 feet of mineral soil. Nonetheless, Alternatives 4 and 5 are also ranked as “High” 
for protection of human health and the environment. 

• Implementation of Alternative 3 would result in ESHA and MEC HA scores of A and 4, respectively. These 
scores represent the lowest relative hazard levels, indicating that conditions at RAA-03 West would be 
compatible with the future land uses as a wildlife refuge without need for further MEC removal actions. 
Although the addition of LUCs to Alternative 3 does not affect the hazard level, ICs and ECs would increase 
the protectiveness of this alternative. The ESHA and MEC HA scores for the AOCs in RAA-03 West following 
implementation of Alternative 2 would be D and 3, respectively. For the ESHA, these results indicate 
somewhat higher hazard levels than would remain under Alternative 3. Since MEC has only been found at a 
maximum depth of 2 feet at RAA-03 West, the ESHA and overall MEC HA scores for Alternatives 4 and 5 are 
the same as those of Alternative 3.  

• The components of Alternatives 2 through 5 are consistent with the FFA, CERCLA, the NCP, Executive 
Order 12580, and the provisions of DoD 6055.09-M regarding personnel protection as a result of DoD 
munitions-related activities. However, with any of these alternatives there is the potential for conflicts with 
location- and action-specific ARARs related to ecology and environmental protection, particularly work being 
performed in the vicinity of Moffett Creek and in areas identified as wetlands, and thus all are ranked as 
“Medium” for this criterion. The wetland area of RAA-03 West supports a prevalence of vegetation adapted 
for life in saturated soil conditions and helps to maintain water quality by slowly filtering excess nutrients, 
sediments, and pollutants before water seeps into Moffett Creek. The wetland area also offers a breeding 
ground for wildlife and plants. Section 404 of the CWA (33 USC 1251) regulates discharges of excavated or fill 
material into waters of the U.S. that would include the wetlands of RAA-03 West and Moffett Creek and 
includes provisions for wetlands protection, restoration and mitigation. Section 404 through the USACE also 
covers the in-water construction activities such as construction of levees, dams, dikes, weirs that might be 
installed during remedial actions and the placement of riprap and fill material for roads. The ADFG 
requirements of AS 16 5 AAC 95 also regulates the discharge of dredged or fill materials into critical habitat, 
game refuges, and wildlife sanctuaries (i.e., “special areas”) without a permit. Both 404 and Alaska Fish and 
Game Regulations are permitting programs with site-specific requirements identified in permits. However, 
since permits are not required under CERCLA 121(e), the USACE and the ADFG will be consulted to determine 
site-specific requirements prior to implementing these alternatives. The APDES establishes requirements for 
the prevention of pollutant discharges in stormwater.  
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TABLE 5-3 
Results of Comparative Analysis of Remedial Action Alternatives for RAA-03 West (MI-01, MI-02, MI-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska  

Criteria Alternative 1 Alternative 2 Alternative 3  Alternative 4  Alternative 5 

Threshold 
Criteria 

Overall protection of human 
health and the environment Lowest Medium High High High 

Compliance with 
ARARs/TBCs Lowest Medium Medium Medium Medium 

Balancing 
Criteria 

Long-term effectiveness and 
permanence Lowest Low High High High 

Reduction of toxicity, 
mobility, or volume through 

treatment 
Lowest Low High High High 

Short-term effectiveness Low Highest High Medium Medium 

Implementability Highest High Medium Medium Medium 

Cost 
Capital 
O&M 
Total 

$  0 

$  0 

$  0 
 

$ 4,000,000 

$ 300,000 

$ 4,300,000 
 

$ 7,200,000 

$ 300,000 

$ 7,500,000 
 

$ 7,400,000 

$ 300,000 

$ 7,700,000 
 

$ 7,400,000 

$ 300,000 

$ 7,700,000 
 

Overall Rating Lowest Medium High Medium Medium 

Alternative 1 – No Action 
Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
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• Alternative 1, No Action, provides no protection of human health and environment for future land use. The 
ESHA scores for the No Action alternative at the three AOCs that make up RAA-03 West are Ds (high hazard 
level). The MEC HA score for Alternative 1 is 1 (highest potential explosive hazard, site conditions not 
compatible with future land use without remedial action). The No Action alternative is not consistent with 
the requirements of the FFA, CERCLA, the NCP, Executive Order 12580, and the provisions of DoD 6055.09-M 
regarding personnel protection as a result of DoD munitions-related activities. Consequently, Alternative 1 is 
ranked “Lowest” of the alternatives for both overall protection of human health and the environment and 
ARARs and TBC compliance. 

5.3.2 Balancing Criteria Evaluation – RAA-03 West 
The results of the balancing criteria comparative analysis for RAA-03 West are summarized in Table 5-3 and 
discussed below: 

• Long-term effectiveness and permanence: 

− Alternative 1 provides no change in magnitude of risk; long-term human health and environmental 
hazards would remain and is, therefore, ranked “Lowest” of the alternatives. 

− Alternative 2 removes detected MEC from the surface and near-surface soils, and thus partially address 
the principal threat, but does not address potential MEC hazards remaining in the subsurface. 
Alternative 2 LUCs would provide additional IC and ECs to mitigate potential exposure to MEC remaining 
at depth and to MEC that might erode from uninvestigated steep slope areas, and requires long term 
management obligations.  

− Alternative 3 removes detected MEC from the surface and to the depth intervals where it is present and 
likely to be encountered by future land users, and addresses the principal threat. Therefore Alternative 3 
is ranked “High” for this criterion. Alternative 3 LUCs would provide additional IC and ECs to mitigate 
potential exposure to potential MEC remaining at depth in areas of unresolved anomalies and to MEC 
that might erode from uninvestigated steep slope areas, and requires long term management 
obligations. 

− Alternative 4 removes detected MEC from the surface and to the depth intervals possibly encountered by 
future land users and thus is also ranked as “High” for this criterion. Implementation of Alternative 4 
would provide a reduction in uncertainty regarding MEC at depth. However, this alternative is not 
considered more protective because all MEC found to date at RAA-03 West occurred in the upper 2 feet 
of mineral soil. Alternative 4 LUCs would provide additional IC and ECs to mitigate potential exposure to 
potential MEC remaining at depth in areas of unresolved anomalies and to MEC that might erode from 
uninvestigated steep slope areas, and require long term management obligations. 

− Alternative 5 removes detected MEC from the surface and to the depth intervals beyond those possibly 
encountered by future land users and thus is also ranked as “High” for this criterion. Implementation of 
Alternative 5 would provide additional reduction in uncertainty regarding MEC at depth. However, this 
alternative is not considered more protective because all MEC found to date at RAA-03 West occurred in 
the upper 2 feet of mineral soil. Alternative 5 LUCs would provide additional ICs to mitigate potential 
exposure to MEC that might erode from uninvestigated steep areas, and require long term management 
obligations. 

• Reduction of toxicity, mobility, or volume through treatment 

− Alternative 1 provides no treatment of MEC and thus no reduction of toxicity, mobility, or volume. 
Therefore, the alternative is ranked “Lowest.” 

− Alternative 2 reduces volume and mobility of MEC by removing it from the surface and near surface soil, 
but does not address MEC in subsurface soil. Contributions of MC as a result of MEC destruction would 
be minimal because most of the MC is consumed in the destruction process. The total NEW of MC 
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associated with the few remaining MEC in the subsurface spread over the entire RAA would be 
insignificant. 

− Alternative 3 reduces volume and mobility of MEC by removing it from the surface and subsurface to the 
maximum depth at which it has been found at RAA-03 West, and to the depth of most reasonably 
anticipated future land uses. Therefore, Alternative 3 is ranked “High” among the alternatives considered 
for use at RAA-03 West. Contributions of MC as a result of MEC destruction would be minimal because 
most of the MC is consumed in the destruction process. 

− Alternatives 4 and 5 would provide the same reduction in MEC volume or mobility as Alternative 3 
because all MEC found to date in RAA-03 West occurred at depths of 2 feet or less, and are therefore 
ranked “High.” 

• Short-term effectiveness: 

− Alternative 1 includes no actions that might expose workers or the community to MEC hazards and 
would not impact cultural or natural resources, but will not achieve the RAO during any timeframe. 
Therefore, the alternative is ranked “Low.”  

− Alternative 2 requires a relatively short duration (one field season) for implementation. Environmental 
impacts during remedial action consist of limited impacts to vegetation and soil that can be reliably 
corrected through site restoration activities. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. Because of its shorter duration and limited 
impacts to vegetation, Alternative 2 is ranked “Highest.” 

− Alternative 3 requires longer durations for implementation and has more potential for short-term 
environmental impacts than Alternative 2 because excavation of deeper holes will require removal of 
larger sections of tundra mat and dewatering of excavation hole might be needed to allow for safe 
investigation and recovery of items at depth. However, the short-term environmental impacts can be 
addressed through site restoration. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. 

− Alternatives 4 and 5 removal actions require longer durations for implementation and have more 
potential for short-term environmental impacts than Alternatives 2 and 3 because excavation of deeper 
holes will require removal of larger sections of tundra mat and dewatering. However, the short-term 
environmental impacts can be addressed through site restoration. Possible effects on cultural and 
natural resources would be addressed in accordance with federal, state and DoD requirements. Short-
term risks to UXO removal workers will be mitigated through experience and training. 

• Implementability: 

− Alternative 1 is the easiest to implement. It requires no technology, construction or operations, no 
approvals or coordination required from other agencies, no mobilization of equipment or specialists, and 
no long term monitoring to assess effectiveness. Therefore, Alternative 1 is ranked “Highest.” 

− The MEC removal and LUC components of Alternative 2 are easily implemented. The alternative uses 
proven technologies to detect and remove MEC, with minimal potential for delays, resulting in a rank of 
“High.”  

− The MEC removal and LUC components of Alternative 3 are implementable. The alternative uses proven 
technologies to detect and remove MEC. However, the saturated soil conditions associated with a high 
water table in many parts of the Moffett Valley are likely to cause delays because excavation holes must 
be dewatered to safely investigate and remove MEC at depth. Consideration of these factors results in a 
rank of “Medium.”  
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− The MEC removal and LUC components of Alternatives 4 and 5 are implementable. The alternatives use 
proven technologies to detect and remove MEC. However, excavation of deeper holes that may be 
required to resolve anomalies take more time to dig and may also require dewatering because of 
saturated soil conditions associated with a high water table in many parts of the Moffett Valley. Since 
these are the same factors that resulted in a rank of medium for Alternative 3, that same rank is applied 
to Alternatives 4 and 5. 

• Costs – The costs for implementation of Alternatives 1 through 5 at RAA-03 West are listed in Table 5-3. 
These costs are inclusive of capital and O&M costs extended over a period of 50 years: 

− The cost of implementation of Alternative 1 is zero, but the RAO is not achieved. 

− Alternative 2 is less costly than the other MEC removal alternatives (Alternatives 3 though 5), but leaves 
MEC in the subsurface at depths that may be accessed by future land users. 

− Alternative 4 and 5 costs are slightly higher than Alternative 3 costs. 

5.4  RAA-03 East (RR-01 and HG-01) 
RAA-03 East consists of approximately 78 acres of RR-01 and HG-01. RAA-03 East is located in the eastern part of 
the former Range Complex at Andrew Lake and occupies a portion of the valley drained by Moffett Creek. The 
MEC removal area at RAA-03 East consists of the target/impact areas for RR-01 and all of HG-01, as determined 
through the GIS and VSP analyses described in Section 1.5.  

The following remedial action alternatives are comparatively evaluated for RAA-03 East: 

• Alternative 1 – No Action 

• Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs 

• Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 

5.4.1 Threshold Criteria Evaluation – RAA-03 East 
The results of the comparative analysis for the threshold criteria are discussed below and the relative scoring 
results are summarized in Table 5-4: 

• With the exception of Alternative 1, No Action, all alternatives provide a degree of protection to human 
health and the environment. Alternative 3 ranked “High” because it removes surface and subsurface MEC to 
the maximum depth in which MEC has been found and is suspected to occur, and includes ICs that restrict 
land uses below 2 feet bgs in areas of unresolved anomalies. These ICs provide additional protection in the 
unlikely event MEC is located below 2 feet bgs, and thereby provide protection to human health and the 
environment for future land use as a wildlife refuge. Although Alternative 2 removes surface and near surface 
MEC, subsurface MEC would remain at depths possibly intercepted by future land use activities and these 
MEC exposure hazards would need to be addressed by ongoing LUCs (including land use restrictions) and ECs. 
Implementation of Alternatives 4 or 5 would provide reductions in uncertainty regarding MEC at depth, but 
would not increase protectiveness because all MEC found to date at RAA-03 East occurred in the upper 2 feet 
of mineral soil. Accordingly, Alternatives 4 and 5 are also ranked as “High” for protection of human health 
and the environment.  
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TABLE 5-4 
Results of Comparative Analysis of Remedial Action Alternatives for RAA-03 East (RR-01 and HG-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska  

Criteria Alternative 1 Alternative 2 Alternative 3  Alternative 4  Alternative 5 

Threshold 
Criteria 

Overall protection of human 
health and the environment Lowest Medium High High High 

Compliance with 
ARARs/TBCs Lowest Medium Medium Medium Medium 

Balancing 
Criteria 

Long-term effectiveness and 
permanence Lowest Low High High High 

Reduction of toxicity, 
mobility, or volume through 
treatment 

Lowest Low High High High 

Short-term effectiveness 
Low Highest High Medium Medium 

Implementability 
Highest High Medium Medium Medium 

Cost Capital 
O&M 
Total 

$  0 

$  0 

$  0 
 

$ 3,200,000 

$ 300,000 

$  3,500,000 
 

$ 6,100,000 

$ 300,000 

$ 6,400,000 
 

$ 6,400,000 

$ 300,000 

$ 6,700,000 
 

$ 6,400,000 

$ 300,000 

$ 6,700,000 
 

Overall Rating Lowest Medium High Medium Medium 

Alternative 1 – No Action 
Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
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• Implementation of Alternative 3 would result in ESHA and MEC HA scores of A and 4, respectively. These 
scores represent the lowest relative hazard levels, indicating that conditions at RAA-03 East would be 
compatible with the future land uses as a wildlife refuge without need for further removals. Although the 
addition of LUCs to Alternative 3 does not affect the hazard level, ICs and ECs would increase the 
protectiveness of this alternative. The ESHA and MEC HA scores for the AOCs in RAA-03 East following 
implementation of Alternative 2 would be D and 3, respectively. For the ESHA, these results indicate 
somewhat higher hazard levels than would remain under Alternative 3. Since MEC has only been found to a 
maximum depth of 2 feet at RAA-03 East, the ESHA and overall MEC HA scores for Alternatives 4 and 5 are 
the same as those of Alternative 3.  

The components of Alternatives 2 through 5 are consistent with the FFA, CERCLA, the NCP, Executive 
Order 12580, and the provisions of DoD 6055.09-M regarding personnel protection as a result of DoD 
munitions-related activities. However, with any of these alternatives there is the potential for conflicts with 
location- and action-specific ARARs related to ecology and environmental protection, particularly work being 
performed in the vicinity of Moffett Creek and in areas identified as wetlands, and thus all are ranked as 
“Medium” for this criterion. The wetland area of RAA-03 East supports a prevalence of vegetation adapted 
for life in saturated soil conditions and helps to maintain water quality by slowly filtering excess nutrients, 
sediments, and pollutants before water seeps into Moffett Creek. The wetland area also offers a breeding 
ground for wildlife and plants. Section 404 of the CWA (33 USC 1251) regulates discharges of excavated or fill 
material into waters of the U.S. that would include the wetlands of RAA-03 East and Moffett Creek and 
includes provisions for wetlands protection, restoration and mitigation. Section 404 through the USACE also 
covers the in-water construction activities such as construction of levees, dams, dikes, weirs that might be 
installed during remedial actions and the placement of riprap and fill material for roads. The ADFG 
requirements of AS 16 5 AAC 95 also regulates the discharge of dredged or fill materials into critical habitat, 
game refuges, and wildlife sanctuaries (i.e., “special areas”) without a permit. Both 404 and ADFG regulations 
are permitting programs with site-specific requirements identified in permits. However, since permits are not 
required under CERCLA 121(e), the USACE and the ADFG will be consulted to determine site-specific 
requirements prior to implementing these alternatives. The APDES establishes requirements for the 
prevention of pollutant discharges in stormwater.  

• Alternative 1, No Action, provides no protection of human health and environment for future land use. The 
ESHA scores for the No Action alternative at the two AOCs that make up RAA-03 East are D (high hazard 
level). The MEC HA scores for Alternative 1 are 1 (highest potential explosive hazard, site conditions not 
compatible with future land use without remedial action). The No Action alternative is not consistent with 
the requirements of the FFA, CERCLA, the NCP, Executive Order 12580, and the provisions of DoD 6055.09-M 
regarding personnel protection as a result of DoD munitions-related activities. Consequently, Alternative 1 is 
ranked “Lowest” of the alternatives for both overall protection of human health and the environment and 
ARARs and TBC compliance. 

5.4.2 Balancing Criteria Evaluation – RAA-03 East 
The results of the balancing criteria comparative analysis for RAA-03 East are summarized in Table 5-4 and 
discussed below: 

• Long-term effectiveness and permanence: 

− Alternative 1 provides no change in magnitude of risk; long-term human health and environmental 
hazards would remain and is, therefore, ranked “Lowest” of the alternatives. 

− Alternative 2 removes detected MEC from the surface and near-surface soils, and thus partially address 
the principal threat, but does not address potential MEC hazards in the subsurface. Alternative 2 LUCs 
would provide additional IC and ECs to mitigate potential exposure to MEC remaining at depth and to 
MEC that might erode from uninvestigated steep slope areas, and require long term management 
obligations.  
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− Alternative 3 removes detected MEC from the surface and to the depth intervals where it is present and 
likely to be encountered by future land users, and addresses the principal threat. Therefore Alternative 3 
is ranked “High” for this criterion. Alternative 3 LUCs would provide additional IC and ECs to mitigate 
potential exposure to potential MEC remaining at depth in areas of unresolved anomalies and to MEC 
that might erode from uninvestigated steep slope areas, and require long term management obligations. 

− Alternative 4 removes detected MEC from the surface and to the depth intervals possibly encountered by 
future land users and thus is also ranked as “High” for this criterion. Implementation of Alternative 4 
would provide a reduction in uncertainty regarding MEC at depth. However, this alternative is not 
considered more protective because all MEC found to date at RAA-03 East occurred in the upper 2 feet of 
mineral soil. Alternative 4 LUCs would provide additional IC and ECs to mitigate potential exposure to 
potential MEC remaining at depth in areas of unresolved anomalies and to MEC that might erode from 
uninvestigated steep slope areas, and require long term management obligations. 

− Alternative 5 removes detected MEC from the surface and to the depth intervals beyond those possibly 
encountered by future land users and thus is also ranked as “High” for this criterion. Implementation of 
Alternative 5 would provide additional reduction in uncertainty regarding MEC at depth. However, this 
alternative is not considered more protective because all MEC found to date at RAA-03 East occurred in 
the upper 2 feet of mineral soil. Alternative 5 LUCs would provide additional ICs to mitigate potential 
exposure to MEC that might erode from uninvestigated steep slope areas, and require long term 
management obligations. 

• Reduction of toxicity, mobility, or volume through treatment 
− Alternative 1 provides no treatment of MEC and thus no reduction of toxicity, mobility, or volume. 

Therefore, the alternative is ranked “Lowest.” 

− Alternative 2 reduces volume and mobility of MEC by removing it from the surface and near surface soil, 
but does not address MEC in subsurface soil. Contributions of MC as a result of MEC destruction would 
be minimal because most of the MC is consumed in the destruction process. The total NEW of MC 
associated with the few remaining MEC in the subsurface spread over the entire RAA would be 
insignificant. 

− Alternative 3 reduces volume and mobility of MEC by removing it from the surface and subsurface to the 
maximum depth at which it has been found at RAA-03 East and to the depth of most reasonably 
anticipated future land uses. Therefore, Alternative 3 is ranked “High” among the alternatives considered 
for use at RAA-03 East. Contributions of MC as a result of MEC destruction would be minimal because 
most of the MC is consumed in the destruction process. 

− Alternatives 4 and 5 would provide the same reduction in MEC volume or mobility as Alternative 3 
because all MEC found to date in RAA-03 East occurred at depths of 2 feet or less, and are therefore 
ranked “High.” 

• Short-term effectiveness: 

− Alternative 1 includes no actions that might expose workers or the community to MEC hazards and 
would not impact cultural or natural resources, but will not achieve the RAO during any timeframe. 
Therefore, the alternative is ranked “Low.”  

− Alternative 2 requires a relatively short duration (one field season) for implementation. Environmental 
impacts during remedial action consist of limited impacts to vegetation and soil that can be reliably 
corrected through site restoration activities. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. Because of its shorter duration and limited 
impacts to vegetation, Alternative 2 is ranked “Highest.” 

− Alternative 3 requires longer durations for implementation and has more potential for short-term 
environmental impacts than Alternative 2 because excavation of deeper holes will require removal of 
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larger sections of tundra mat and dewatering of excavated holes might be needed to allow for safe 
investigation and recovery of items at depth. However, the short-term environmental impacts can be 
addressed through site restoration. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. Therefore, the alternative is ranked “High.” 

− Alternatives 4 and 5 removal actions require longer durations for implementation and have more 
potential for short-term environmental impacts than Alternatives 2 and 3 because excavation of deeper 
holes will require removal of larger sections of tundra mat and dewatering of excavated holes. However, 
the short-term environmental impacts can be addressed through site restoration. Possible effects on 
cultural and natural resources would be addressed in accordance with federal, state and DoD 
requirements. Short-term risks to UXO removal workers will be mitigated through experience and 
training. 

• Implementability: 

− Alternative 1 is the easiest to implement. It requires no technology, construction or operations, no 
approvals or coordination required from other agencies, no mobilization of equipment or specialists, and 
no long term monitoring to assess effectiveness. Therefore, Alternative 1 is ranked “Highest.” 

− The MEC removal and LUC components of Alternative 2 are easily implemented. Proven technologies are 
used to detect and remove MEC, with minimal potential for delays, resulting in a rank of “High.”  

− The MEC removal and LUC components of Alternative 3 are implementable. Proven technologies are 
used to detect and remove MEC. However, saturated soil conditions associated with high water table in 
many parts of the Moffett Valley are likely to cause delays because holes must be dewatered to safely 
investigate and remove MEC at depth. Consideration of these factors results in a rank of “Medium.”  

− The MEC removal and LUC components of Alternatives 4 and 5 are implementable. Proven technologies 
are used to detect and remove MEC. However, the deeper holes that may be required to resolve 
anomalies take more time to dig and may also require dewatering because of saturated soil conditions 
associated with the high water table in many parts of the Moffett Valley. Since these are the same 
factors that resulted in a rank of Medium for Alternative 3, that same rank is applied to Alternatives 4 
and 5. 

• Costs – The costs for implementation of Alternatives 1 through 5 at RAA-03 East are listed in Table 5-4. These 
costs are inclusive of capital and O&M costs extended over a period of 50 years: 

− The cost of implementation of Alternative 1 is zero. 

− Alternative 2 is less costly than the other MEC removal alternatives (Alternatives 3 though 5), but leaves 
MEC in the subsurface at depths that may be accessed by future land users. 

− Alternative 4 and 5 costs are slightly higher than Alternative 3 costs. 

5.5 RAA-04 (SA93-01 and SA93-03) 
RAA-04 consists of apparent target/impact areas for munitions fired in the Source Area 93 Multiple Impact Area 
northwest of Andrew Lake. The 104-acre area was identified through GIS and VSP analyses of previously-
collected intrusive investigation data for SA93-01, information about MEC finds in the adjacent AOCs (SA93-02 
and SA93-03), and the characteristics of the types of munitions found in the AOCs.  

The following remedial action alternatives are comparatively evaluated for RAA-4: 

• Alternative 1 – No Action 

• Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs 

• Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top 
of Mineral Soil) and LUCs 
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• Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top 
of Mineral Soil) and LUCs 

• Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 

5.5.1 Threshold Criteria Evaluation – RAA-04 
The results of the comparative analysis for the threshold criteria are discussed below and the relative scoring 
results are summarized in Table 5-5: 

• With the exception of Alternative 1, No Action, all alternatives provide a degree of protection to human 
health and the environment. Alternative 4 is ranked “High” because it removes surface and subsurface MEC 
to the maximum depth in which MEC has been found and is suspected to occur, and includes ICs that restrict 
land uses below 4 feet bgs in areas of unresolved anomalies. These ICs provide additional protection in the 
unlikely event MEC is located below 4 feet bgs, and thereby provide protection to human health and the 
environment for future land use as a wildlife refuge. Although the components of Alternatives 2 and 3 also 
provide for the removal of MEC, subsurface MEC would remain at depths possibly intercepted by future land 
use activities and these MEC exposure hazards would need to be addressed by ongoing LUCs (including land 
use restrictions) and ECs. Implementation of Alternatives 5 would provide a reduction in uncertainty 
regarding additional MEC at depth, but would not increase protectiveness because all MEC found to date at 
RAA-04 occurred in the upper 4 feet of mineral soil. Accordingly, Alternative 5 is also ranked as “High” for 
protection of human health and the environment. 

• Implementation of Alternative 4 would result in ESHA and MEC HA scores of A and 4, respectively. These 
scores represent the lowest relative hazard levels, indicating that conditions at RAA-04 would be compatible 
with the future land uses as a wildlife refuge without need for further MEC removal actions if the 4 feet 
clearance was performed. Although the addition of LUCs to Alternative 4 does not affect the hazard level, the 
components of ICs and ECs do provide additional protectiveness. The ESHA and MEC HA scores following 
implementation of Alternative 3 would be D and 4, respectively. These results indicate a somewhat higher 
hazard level than would remain under Alternative 4. Since MEC has been found to a maximum depth of 4 
feet at RAA-04, the ESHA and overall MEC HA scores for Alternative 5 are the same as those of Alternative 4.  

• The components of Alternatives 2 through 5 are consistent with the FFA, CERCLA, the NCP, Executive 
Order 12580, and the provisions of DoD 6055.09-M regarding personnel protection as a result of DoD 
munitions-related activities. However, with any of these alternatives there is the potential for conflicts with 
location- and action- specific ARARs related to ecology and environmental protection, particularly work being 
performed in the vicinity of Mitchell Creek and in areas identified as wetlands, and thus all are ranked as 
“Medium” for this criterion. The wetland area of RAA-04 supports a prevalence of vegetation adapted for life 
in saturated soil conditions and helps to maintain water quality by slowly filtering excess nutrients, 
sediments, and pollutants before water seeps into Mitchell Creek. The wetland area also offers a breeding 
ground for wildlife and plants. Section 404 of the CWA (33 USC 1251) regulates discharges of excavated or fill 
material into waters of the U.S. that would include the wetlands of RAA-04 and Moffett Creek and includes 
provisions for wetlands protection, restoration and mitigation. Section 404 through the USACE also covers 
the in-water construction activities such as construction of levees, dams, dikes, weirs that might be installed 
during remedial actions and the placement of riprap and fill material for roads. The ADFG requirements of AS 
16 5 AAC 95 also regulates the discharge of dredged or fill materials into critical habitat, game refuges, and 
wildlife sanctuaries (i.e., “special areas”) without a permit. Both 404 and ADFG regulations are permitting 
programs with site-specific requirements identified in permits. However, since permits are not required 
under CERCLA 121(e), the USACE and the ADFG will be consulted to determine site-specific requirements 
prior to implementing these alternatives. The APDES establishes requirements for the prevention of pollutant 
discharges in stormwater.  
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TABLE 5-5 
Results of Comparative Analysis of Remedial Action Alternatives for RAA-04 (SA93-01 and SA93-03) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska  

Criteria Alternative 1 Alternative 2 Alternative 3  Alternative 4  Alternative 5 

Threshold 
Criteria 

Overall protection of human 
health and the environment Lowest Medium Medium High High 

Compliance with 
ARARs/TBCs Lowest Medium Medium Medium Medium 

Balancing 
Criteria 

Long-term effectiveness and 
permanence Lowest Low Medium High High 

Reduction of toxicity, 
mobility, or volume through 

treatment 
Lowest Low Medium High High 

Short-term effectiveness Low Highest High Medium Medium 

Implementability Highest High Medium Medium Medium 

Cost 
Capital 

O&M 
Total 

$  0 

$  0 

$  0 
 

$ 3,600,000 

$ 300,000 

$ 3,900,000 
 

$ 6,800,000 

$ 300,000 

$ 7,100,000 
 

$ 7,000,000 

$ 300,000 

$ 7,300,000 
 

$ 7,000,000 

$ 300,000 

$ 7,300,000 
 

Overall Rating Lowest Medium Medium High Medium 

Alternative 1 – No Action 
Alternative 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alternative 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alternative 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs  
Alternative 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
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• Alternative 1, No Action, provides no protection of human health and environment for future land use. The 
ESHA score for the No Action alternative is D (high hazard level). The MEC HA score for Alternative 1 is 1 (site 
conditions not compatible with future land use without remedial action). The No Action alternative is not 
consistent with the requirements of the FFA, CERCLA, the NCP, and Executive Order 12580, and the 
provisions of DoD 6055.09-M regarding personnel protection as a result of DoD munitions-related activities 
ARARs and TBCs. Consequently, Alternative 1 is ranked “Lowest” of the alternatives for both overall 
protection of human health and the environment and ARARs and TBC compliance. 

5.5.2 Balancing Criteria Evaluation – RAA-04 
The results of the balancing criteria comparative analysis for RAA-04 are summarized in Table 5-5 and discussed 
below: 

• Long-term effectiveness and permanence 

− Alternative 1 provides no change in magnitude of risk; long-term human health and environmental 
hazards would remain and is, therefore, ranked “Lowest” of the alternatives. 

− Alternative 2 removes detected MEC from the surface and near-surface soils, and thus partially address 
the principal threat, but does not address potential MEC hazards in the subsurface. Alternative 2 LUCs 
would provide additional IC and ECs to mitigate potential exposure to MEC remaining at depth and to 
MEC that might erode from uninvestigated steep slope areas, and require long term management 
obligations.  

− Alternative 3 removes detected MEC from the surface and to a maximum depth of 2 feet and partially 
address the principal threat, but does not address MEC which may be present in the RAA at depths of up 
to 4-foot depth intervals where it is present and likely to be encountered by future land users. 
Alternative 3 LUCs would provide additional IC and ECs to mitigate potential exposure to MEC remaining 
at depth and to MEC that might erode from uninvestigated steep slope areas, and require long term 
management obligations.  

− Alternative 4 removes detected MEC from the surface and to the depth intervals where it is present and 
likely to be encountered by future land users, and addresses the principal threat. Therefore Alternative 4 
is ranked “High” for this criterion. Alternative 4 LUCs would provide additional IC and ECs to mitigate 
potential exposure to potential MEC remaining at depth in areas of unresolved anomalies and to MEC 
that might erode from uninvestigated steep slope areas, and require long term management obligations.  

− Alternative 5 removes detected MEC from the surface and to the depth intervals beyond those possibly 
encountered by future land users and thus is also ranked as “High” for this criterion. Implementation of 
Alternative 5 would provide additional reduction in uncertainty regarding MEC at depth. However, this 
alternative would not increase protectiveness because all MEC found to date at RAA-04 occurred in the 
upper 4 feet of mineral soil. Alternative 5 LUCs would provide additional ICs to mitigate potential exposure 
to MEC that might erode from uninvestigated steep areas, and require long term management obligations. 

• Reduction of toxicity, mobility, or volume through treatment 

− Alternative 1 provides no treatment of MEC and thus no reduction of toxicity, mobility, or volume. 
Therefore, the alternative is ranked “Lowest.” 

− Alternative 2 reduces volume and mobility of MEC by removing it from the surface and near surface soil, 
but does not address MEC in subsurface soil. Contributions of MC as a result of MEC destruction would 
be minimal because most of the MC is consumed in the destruction process. The total NEW of MC 
associated with the few remaining MEC in the subsurface spread over the entire RAA would be 
insignificant. 

− Alternative 3 reduces volume and mobility of MEC by removing it from the surface and subsurface soil to 
a depth of 2 feet, but does not address MEC in deeper soil. Contributions of MC as a result of MEC 
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destruction would be minimal because most of the MC is consumed in the destruction process. The total 
NEW of MC associated with the few remaining MEC in the subsurface spread over the entire RAA would 
be insignificant. 

− Alternative 4 reduces volume and mobility of MEC by removing it from the surface and subsurface to the 
maximum depth at which it has been found at RAA-04, and to the depth of most reasonably anticipated 
future land uses. Therefore, Alternative 4 is ranked “High” among the alternatives considered for use at 
RAA-04. Contributions of MC as a result of MEC destruction would be minimal because most of the MC is 
consumed in the destruction process. 

− Alternative 5 would provide the same reduction in MEC volume or mobility as Alternative 4 because all 
MEC found to date in RAA-04 occurred at depths of 4 feet or less, and is therefore ranked “High.” 

• Short-term effectiveness 

− Alternative 1 includes no actions that might expose workers or the community to MEC hazards and 
would not impact cultural or natural resources, but will not achieve the RAO during any timeframe. 
Therefore, the alternative is ranked “Low.”  

− Alternative 2 requires a relatively short duration for implementation. Environmental impacts during 
remedial action consist of limited impacts to vegetation and soil that can be reliably corrected through 
site restoration activities. Possible effects on cultural and natural resources would be addressed in 
accordance with federal, state and DoD requirements. Short-term risks to UXO removal workers will be 
mitigated through experience and training. Because of its shorter duration and limited impacts to 
vegetation, Alternative 2 is ranked “Highest.” 

− Alternative 3 requires longer durations for implementation and has more potential for short-term 
environmental impacts than Alternative 2 because excavation of deeper holes may require removal of 
larger sections of tundra mat and dewatering of excavated holes may be needed to allow for safe 
investigation and recovery of items at depth. However, the short-term environmental impacts can be 
addressed through site restoration. Possible effects on cultural and natural resources would be 
addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO removal 
workers will be mitigated through experience and training. Therefore, the alternative is ranked “High.” 

− Alternative 4 removal actions require longer durations for implementation and has more potential for 
short-term environmental impacts than Alternatives 2 and 3 because the deeper holes may require 
removal of larger sections of tundra mat and dewatering of excavated holes. However, the short-term 
environmental impacts can be addressed through site restoration. Possible effects on cultural and 
natural resources would be addressed in accordance with federal, state and DoD requirements. Short-
term risks to UXO removal workers will be mitigated through experience and training. 

− Alternative 5 removal actions require longer durations for implementation and have more potential for 
short-term environmental impacts than Alternatives 2, 3, and 4 because the deeper holes may require 
removal of larger sections of tundra mat and dewatering of excavated holes. However, the short-term 
environmental impacts can be addressed through site restoration. Possible effects on cultural and 
natural resources would be addressed in accordance with federal, state and DoD requirements. Short-
term risks to UXO removal workers will be mitigated through experience and training. 

• Implementability 

− Alternative 1 is easiest to implement. It requires no technology, construction or operations, no approvals 
or coordination required from other agencies, no mobilization of equipment or specialists, and no long 
term monitoring to assess effectiveness. Therefore, Alternative 1 is ranked “Highest.”  

− The MEC removal and LUC components of Alternative 2 are easily implemented. Proven technologies are 
used to detect and remove MEC, with minimal potential for delays, resulting in a rank of “High.” 
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− The MEC removal and LUC components of Alternative 3 are implementable. Proven technologies are 
used to detect and remove MEC. However, the saturated soil conditions associated with a high water 
table in the vicinity of wetlands at RAA-04 may cause delays because holes must be dewatered to safely 
investigate and remove MEC at depth in these areas. Given the limited extent of the wetlands in RAA-04, 
delays are not likely to be significant so Alternative 3 was ranked “Medium.”  

− The MEC removal and LUC components of Alternative 4 are implementable. Proven technologies are used 
to detect and remove MEC. However, excavation of deeper holes that may be required to resolve 
anomalies would take more time to dig and are more likely to require dewatering. Given the limited extent 
of the wetlands in RAA-04, delays are not likely to be significant so Alternative 4 was ranked “Medium.” 

− The MEC removal and LUC components of Alternative 5 are implementable. Proven technologies are 
used to detect and remove MEC. However, the deeper holes that may be required to resolve anomalies 
would take more time to dig and are more likely to require dewatering. Given that only a few anomaly 
investigations in RAA-04 are expected to go below 4 feet, additional time to extend excavations and 
dewater the holes is not likely to cause significant delays so Alternative 5 was also ranked “Medium.”  

• Costs – The costs for implementation of Alternatives 1 through 5 at RAA-04 are listed in Table 5-5. These costs are 
inclusive of capital and O&M costs extended over a period of 50 years: 

− The cost of implementation of Alternative 1 is zero.  

− Alternative 2 is less costly than the other MEC removal alternatives (Alternatives 3, 4, and 5), but leaves 
MEC in the subsurface at depths that may be accessed by future land users. 

− Alternative 4 and 5 costs are slightly higher than Alternative 3 costs. 

5.6 RAA-05 (ALDA-01 and ALSW-01) 
RAA-05 consists of the former debris disposal area at ALDA-01, and the shoreline and seawall of ALSW-01 where 
MEC is occasionally deposited, and the marine zone of ALSW-01, which is suspected to be an offshore source and 
transport zone for MEC and debris. 

At ALDA-01, geophysical surveys and limited intrusive investigations have found a variety of MEC intermingled 
with the debris. The degree to which MEC was intentionally placed in the ALDA-01 disposal area is not known. 
The presence of craters at ALDA-01 suggests that OB/OD activities or bombing may have occurred in the area. 
The majority of waste encountered at depth is general non-munitions-related metallic debris. MEC found at the 
surface at ALDA-01 and possibly in the subsurface, in the northern area of the AOC appears to be related to 
deposition of MEC from the marine portion of ALSW-01. Review of recently acquired aerial photographs and 
historical documents indicate that a gravel road formerly extended northwest from ALDA-01 through ALDA-02 
and into the surf zone at Andrew Bay. At least one detonation event occurred in the vicinity of the former road. 
The boundaries of RAA-05 may be adjusted to include this area following a thorough visual reconnaissance of the 
area in 2012.  

Approximately 10 to 20 MEC items are found along the shoreline and seawall each year. Items are found along 
the depositional zone during periodic surface sweeps and include a wide variety of MEC, small arms ammunition, 
and non-munitions-related metal debris. Most items found during these sweeps are highly weathered and 
appear to have been transported to the area from offshore.  

The following remedial action alternatives are comparatively evaluated for RAA-05: 

• Alternative 1 – No Action 

• Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs  

• Alternative 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs 
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• Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and 
RAA-specific LUCs 

• Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific 
LUCs 

5.6.1 Threshold Criteria Evaluation – RAA-05 
The results of the comparative analysis for the threshold criteria are discussed below and the relative scoring 
results are summarized in Table 5-6: 

• With the exception of Alternative 1, No Action, all RAA-05 alternatives provide a degree of protection to 
human health and the environment. The components of Alternative 7B appear to provide the greatest 
potential for reductions in MEC at RAA-05 because the alternative addresses the MEC source, and removes 
MEC at locations and intervals where it may be encountered during future use of the area as a wildlife 
refuge. The RAA-specific LUCs associated with this alternative would also limit MEC exposure between 
annual sweeps along the shoreline of ALDA-01 and ALSW-01. However, given the uncertainty about the 
location and extent of offshore MEC, ongoing MEC mobility, dangerous working conditions and explosives 
risks to site workers during the dredging and MEC recovery operations, and impacts to the marine 
environment and ecology that are likely to result from dredging, the alternative is not likely to be more 
protective. Portions of the Andrew Bay seafloor support kelp beds which provide habitat for benthic and 
pelagic marine life. The process of dredging could damage kelp beds that could require decades to recover. 
Accordingly, Alternatives 6A and 6B, which do not include the dredging component but contains all of the 
other MEC removal and LUC components of Alternatives 7A and 7B, would actually be more protective of 
human health and the environment. Alternative 6A is similarly protective of human health and the 
environment because it mitigates potential exposure to MEC at ALDA-01 in the interval where MEC has 
previously been found in the debris layer that underlies the rocky surface of ALDA-01. Therefore, 
Alternatives 6A and 6B are ranked “High.”  

• Implementation of Alternative 6A at ALDA-01 would result in ESHA and MEC HA scores of C and 3, 
respectively. The scores for implementation of 6B at ALDA-01 are the same because the debris layer 
containing MEC may be greater than 4 feet thick in some areas and deeper investigation of anomalies may 
not provide a greater level of certainty about MEC removal. The ESHA methodology does not account for 
uncertainty about the presence of MEC or conditions that might limit exposure to MEC at depth, such as 
large rocks and cobbles at the surface. Therefore, the ESHA scores for ALDA-01 are highly conservative and 
likely overstate the hazard to potential future users. The MEC HA results indicate a lower relative hazard 
level, indicating that MEC conditions at RAA-05 possess a moderate potential for explosive hazard, but are 
considered safe for future land uses. 

• Implementation of Alternative 6A and 6B at ALSW-01 and the surface of ALDA-01 would result in ESHA and 
MEC HA scores of A and 3, respectively, following completion of the beach sweep period. These scores 
indicate that conditions at RAA-05 would pose a moderate to low explosive hazard during future land uses as 
a wildlife refuge following completion of the beach sweep period. 

• The ESHA and the MEC HA evaluation methodology were not developed to assess hazards in the marine 
environment so the scores for implementation of Alternatives 7A and 7B at ALSW-01 would be the same as 
those for Alternatives 6A and 6B.  
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Table 5-6 
Results of Comparative Analysis of Remedial Action Alternatives for RAA-05 (ALDA-01 and ALSW-01) 
Adak OU B-2 Feasibility Study Report, Adak Island, Alaska  

Criteria Alternative 1 Alternative 6A  Alternative 6B  Alternative 7A  Alternative 7B  

Threshold 
Criteria 

Overall protection of 
human health and 
the environment 

Lowest High High Medium Medium 

Compliance with 
ARARs/TBCs Lowest Medium Medium Low Low 

Balancing 
Criteria 

Long-term 
effectiveness and 

permanence 
Lowest Medium Medium Medium Medium 

Reduction of toxicity, 
mobility, or volume 
through treatment 

Lowest Medium Medium Medium High 

Short-term 
effectiveness Low Medium Medium Lowest Lowest 

Implementability Highest High High Low Lowest 

 Cost 
Capital 

O&M 
Total 

$  0 

$  0 

$  0 
 

$ 1,400,000 
$ 3,600,000 

$ 5,000,000 
 

$ 1,600,000 

$ 3,600,000 

$ 5,200,000 
 

$  165,500,000 

$ 3,600,000 

$ 169,100,000 
 

$  165,500,000 

$  3,600,000 

$  169,100,000 
 

Overall Rating Lowest High High Low Low 

Alternative 1 – No Action  
Alternative 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs  
Alternative 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alternative 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alternative 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 
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• The beach sweeps at ALDA-01 and ALSW-01 and one-time MEC removal action components at ALDA-01 of 
Alternatives 6A, 6B, 7A and 7B are consistent with the FFA, CERCLA, the NCP, Executive Order 12580, and the 
provisions of DoD 6055.09-M regarding personnel protection as a result of DoD munitions-related activities. 
However, the dredging components of Alternative 7A and Alternative 7B may not be compliant with location- 
and action-specific ARARs regarding protection of habitat and environment. As noted, portions of Andrew 
Bay support kelp beds which provide habitat for benthic and pelagic marine life. The components of dredging 
could damage essential marine habitat in Andrew Bay pursuant to the Magnuson-Stevens Act. In addition to 
approvals from NOSSA and DDESB, significant agency coordination, involvement and substantive compliance 
with permit requirements may be required for implementation. Section 404 of the CWA (33 USC 1251) 
regulates discharges of excavated, dredged, or fill material into waters of the U.S. that would include the 
shoreline and terrestrial environment of RAA-05 and Andrew Bay and includes provisions for protection, 
restoration and mitigation. Section 404 through the USACE also covers the in-water construction activities 
such as construction of levees, dams, dikes, weirs that might be installed during remedial actions and the 
placement of riprap and fill material for roads. The ADFG requirements of AS 16 5 AAC 95 also regulates the 
discharge of dredged or fill materials into critical habitat, game refuges, and wildlife sanctuaries (i.e., “special 
areas”) without a permit. Both 404 and ADFG regulations are permitting programs with site-specific 
requirements identified in permits. However, since permits are not required under CERCLA 121(e), the USACE 
and the ADFG will be consulted to determine site-specific requirements prior to implementing these 
alternatives. The APDES establishes requirements for the prevention of pollutant discharges in stormwater. 
Alaska withdrew from the voluntary National Coastal Zone Management Program on July 1, 2011, but 
participates in the NOAA Ocean and Coastal Resource Management Program. Adak is situated within the 
Alaska Maritime National Wildlife Refuge, a U.S. Marine Protected Area established to conserve marine 
mammals, seabirds and other migratory birds, and the marine resources upon which they rely, managed by 
the USWFS. Dredging operations in Andrew Bay may also require a Special Use Permit issued by USFWS. 
Based on these factors, Alternatives 6A and 6B were ranked “Medium”, and Alternatives 7A and 7B were 
ranked “Low.” 

• Alternative 1, No Action, provides no protection of human health and environment for future land use. The 
ESHA scores for the No Action alternative are C (ALDA-01) and D (ALSW-01and the MEC HA scores for 
Alternative 1 are 2 (ALDA-01) and 1 (ALSW-01) indicating that site conditions would not be compatible with 
future land use without remedial action. The No Action alternative is not consistent with the requirements of 
the FFA, CERCLA, the NCP, Executive Order 12580, and the provisions of DoD 6055.09-M regarding personnel 
protection as a result of DoD munitions-related activities ARARs and TBCs. Consequently, Alternative 1 is 
ranked “Lowest” of the alternatives for both overall protection of human health and the environment and 
ARARs and TBC compliance. 

5.6.2 Balancing Criteria Evaluation – RAA-05 
The results of the balancing criteria comparative analysis for RAA-05 are summarized in Table 5-6 and discussed 
below: 

• Long-term effectiveness and permanence 

− Alternative 1 provides no change in magnitude of risk; long-term human health and environmental 
hazards would remain and is, therefore, ranked “Lowest” of the alternatives. 

− Alternatives 6A and 6B reduce the overall volume of MEC and thus partially address the principal threat, 
but do not address MEC in the offshore transport zone, so the beach sweeps, as well as LUCs restricting 
access to the area will be required for as long as MEC appears along the shoreline and seawall. 
Alternative 6B, which removes MEC to a maximum depth of 4 feet at ALDA-01 may be considered more 
effective than Alternative 6A because it could remove more MEC in the subsurface, but the degree to 
which MEC is present in the deeper subsurface at ALDA-01 is highly uncertain. Therefore Alternatives 6A 
and 6B are both ranked “Medium” for long term effectiveness and permanence. 



FEASIBILITY STUDY REPORT FOR OU B-2 SITES 

5-28 ES122211032859VBO 

− Alternatives 7A and 7B provide a greater measure of effectiveness, because the dredging component of 
these alternatives would remove some of the MEC in the offshore area. However, the dynamic 
environment of Andrew Bay and limitation of underwater MEC identification and recovery operations 
would result in some MEC left behind at ALSW-01 and beach sweeps would be required for an extensive 
period of time. Thus, Alternatives 7A and 7B are considered no more effective or permanent than 
Alternatives 6A or 6B. 

• Reduction of toxicity, mobility, or volume through treatment 

− Alternative 1 provides no treatment of MEC and thus no reduction of toxicity, mobility, or volume. 
Therefore, the alternative is ranked “Lowest.” 

− Alternatives 6A and 6B reduce volume and mobility of MEC by removing it from the surface and 
subsurface, but do not address the full thickness of the debris layer that may contain MEC at ALDA-01. 

− Alternatives 6A, 6B, 7A, and 7B reduce the volume and mobility of MEC that is deposited on the shoreline 
and seawall at RAA-05. 

− Alternatives 6A and 6B do not address the volume and mobility of MEC that is present in the offshore 
MEC area at RAA-05. 

− Alternatives 7A and 7B address the volume and mobility of MEC that is present in the offshore MEC area 
at RAA-05, but due to technology limitations and the dynamic Andrew Bay environment are unlikely to 
identify and recover all MEC that might be transported to the shoreline and seawall in the future.  

− Considering all of these factors, Alternative 7B has a greater potential to reduce MEC volume and 
mobility than the other three alternatives, and is therefore ranked “High.” 

• Short-term effectiveness 

− Alternative 1 includes no actions that might expose workers or the community to MEC hazards, but will 
not achieve the RAO during any timeframe. Therefore, the alternative is ranked “Low.” 

− Alternatives 6A and 6B require relatively short durations for the removal action at ALDA-01 and 
implementation of RAA-specific LUCs. Some roadwork and drainage enhancements will be needed to 
allow for access to the area and use of heavy equipment to excavate subsurface anomalies and install 
gates, fences, and other ECs. These items would result in limited impacts to vegetation and soil that can 
be reliably corrected through site restoration activities. Possible effects on cultural and natural resources 
would be addressed in accordance with federal, state and DoD requirements. Short-term risks to UXO 
removal workers will be mitigated through experience and training. Beach sweeps will occur annually for 
the first few years, and then decrease in frequency if the rate of MEC deposition on the shoreline and 
seawall is reduced over time. Based on these factors Alternatives 6A and 6B are “High.” 

− The durations and short-term effects of the onshore activities associated with Alternatives 7A and 7B are 
expected to be the same as for Alternatives 6A and 6B. The short term effects of the MEC investigation 
and dredging operations in the offshore portion of RAA-05 will be extensive. The dredging operation 
would require mobilization and use of dredges, barges, material handling equipment, and support boats 
for up to seven field seasons. The dredging and offshore MEC recovery operations pose significant MEC 
exposure risks, as well significant short term worker safety issues related to working in under- and over-
water environments. Significant damage to marine habitats is also likely to occur if dredging is needed to 
recover MEC over a large area, particularly in areas of Andrew Bay which support kelp beds. The impacts 
of dredging would likely affect the kelp bed ecosystem for many years, and restoration of the marine 
environment following dredging would be difficult with unknown success. Therefore, these alternatives 
are ranked “Lowest” for short term effectiveness. 
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• Implementability 
− Alternative 1 is easiest to implement. It requires no technology, construction or operations, no approvals 

or coordination required from other agencies, no mobilization of equipment or specialists, and no long 
term monitoring to assess effectiveness. Therefore, Alternative 1 is ranked “Highest.” 

− The beach sweep program associated with Alternatives 6A, 6B, 7A, and 7B has been in place for a 
number of years and will continue with only minor modifications related to documentation.  

− Installation and maintenance of the ECs to restrict access to shoreline and seawall are a part of all four 
alternatives for RAA-05 and are easily implemented. The beach sweep period LUCs will be maintained 
until such a time when MEC is no longer deposited along the beach and seawall. The post-beach sweep 
LUCs will be similar to those used elsewhere at OU B-2 and are easily implemented. 

− The terrestrial MEC removal components of Alternatives 6A and 6B at ALDA-01 are easily implemented. 
The MEC removal activities at ALDA-01 use proven technologies to detect and remove MEC, with minimal 
potential for delays, although mechanical equipment will be required to investigate dense or large 
anomalies due to the presence of large rocks and debris in the area. Accordingly, the implementability 
ratings for Alternatives 6A and 6B are “High.” 

− The offshore MEC removal components of Alternatives 7A and 7B at ALDA-01 are difficult to implement 
and require specialized equipment and highly trained operators to be safe and effective given the 
conditions of Andrew Bay and uncertainty about the location of MEC. Extensive coordination of 
resources would be required and approvals or concurrence from other agencies would have to be 
managed. These factors reduce the implementability ratings for Alternatives 7A and 7B to “Low.” 

• Costs – The costs for implementation of Alternatives 1 through 5 at RAA-05 are listed in Table 5-6. These 
costs are inclusive of capital and O&M costs extended over a period of 75 years: 
− The cost of implementation of Alternative 1 is zero.  
− The only difference between the costs of Alternatives 6A and 6B is the cost for investigation and removal of 

possible MEC to a depth of 4 feet at ALDA-01. The difference in costs is negligible when considering the overall 
cost for implementation of Alternatives 6A and 6B.  

− The costs of investigation and dredging of Andrew Bay are reflected in the very high costs for 
Alternatives 7A and 7B. . 
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SECTION 6 

Navy-recommended Approach  
This section identifies and provides the rationale for the Navy’s recommended approach for each RAA. These 
recommended approaches are based on the individual evaluations of the remedial alternatives against the 
CERCLA evaluation criteria (Section 4), comparative evaluation of the remedial alternatives (Section 5), and site-
specific considerations. The following subsections describe the key information and differentiators used to 
determine the preferred remedy for each RAA. 

6.1 RAA-01 (OB/OD-01) 
Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of 
Mineral Soil) and LUCs is the Navy-recommended approach at RAA-01 for the following reasons: 

• Alternative 3 removes surface and subsurface MEC exposure hazards to the depths at which they are most 
likely to be present based on the previous intrusive investigations and the CSM for RAA-01. Combined with 
LUCs, which include land use restrictions to limit activities that may extend below the maximum depth of 
clearance in areas of unresolved anomalies, this alternative provides protection to human health and the 
environment for the expected future land use as a wildlife refuge. 

• The Navy believes that investigation and removal to a depth of 2 feet, with allowances for investigation of 
deeper anomalies based on site-specific conditions, will address most, if not all, of the detectable MEC at 
RAA-01. Considering the results of the previous intrusive investigations and the absence of historical 
operating information for the OB/OD area, there is some uncertainty about the CSM as it relates to the 
distribution of MEC at depth at RAA-01. The allowance for investigation of deeper anomalies takes this 
uncertainty into account. The Navy desires to reduce its operational footprint on Adak Island and 
acknowledges that Alternative 5 meets that objective more than Alternatives 3 or 4 (the difference being a 
permit program for intrusive activities). However, given the uncertainty of the MEC distribution modeling 
based on the previous investigations, number of metallic saturated areas, and extensive areas of saturated 
soil, Alternative 3 provides appropriate protection with the least uncertainty. If during the course of the field 
work the additional removal to depth is found to be reasonably attainable within seasonal and budget 
constraints, the Navy would likely continue the anomaly removal to greater depth. Maintenance of flexibility 
for field conditions and decisions on Adak is critical when all considered alternatives are protective of human 
health and the recommended approach is most protective of the local environment.  

• In addition to land use restrictions in areas of unresolved anomalies, the LUC program would manage 
uncertainty and minimize explosive safety risks related to residual MEC through the educational awareness 
program, MEC discovery and management process, land transfer documentation, periodic inspections, and 
5-year reviews. Periodic reviews would be conducted to demonstrate that the remedial action remains 
protective of human health, safety, and the environment. The Navy believes that the LUC program is a 
reasonable and practical means of dealing with MEC uncertainty and is consistent with or exceeds LUCs 
implemented elsewhere at Adak and at MEC sites in more populated areas of the United States. 

• As a RCRA interim status hazardous waste unit, Alternative 3 would be compliant with corrective action and 
closure requirements for OB/OD-1 pursuant to 40 CFR 265, Subpart G – Closure and Post-Closure. No post-
closure care would be required. 

• The components of Alternative 3 are consistent with the FFA, CERCLA, NCP, and Executive Order 12580, and 
are compliant with DoD 6055.09-M regarding protection of personnel. 

• Potential conflicts with location- and action-specific ARARs related to cultural resources and protection of 
Moffett Creek and related wetlands would be resolved through site work approaches that address cultural 
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and natural resources, and be followed by site restoration activities. Alternative 3 has the least potential to 
affect these resources when compared to Alternatives 4 or 5. 

• The surface and subsurface MEC removal technologies are proven reliable and are expected to meet 
performance standards. Trained personnel and equipment to carry out the removal action are available. The 
current island-wide MEC educational awareness program in place at OU B-1 can be easily adopted or 
enhanced for use at RAA-01 (and elsewhere at OU B-2), and resources to implement the remaining 
Alternative 3 LUC components are readily available. 

• Assuming implementation of Alternative 3 and increased land use at RAA-01, the ESHA score is A and the 
MEC HA score is 4. Both hazard evaluation results indicate the lowest relative hazard level and MEC 
conditions at RAA-01 would be compatible with reasonably anticipated future land uses. 

6.2 RAA-02 (C1-01) 
Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of 
Mineral Soil) and LUCs is the Navy-recommended approach at RAA-02 for the following reasons: 

• Alternative 3 removes surface and subsurface MEC exposure hazards to the depths at which they are most 
likely to be present. Combined with LUCs, which include land use restrictions to limit activities that may 
extend below the maximum depth of clearance in areas with unresolved anomalies, this alternative provides 
protection to human health and the environment for the expected future land use as a wildlife refuge. 

• The Navy believes that investigation and removal to a depth of 2 feet, with allowances for investigation of 
deeper anomalies based on site-specific conditions, will address most, if not all, of the detectable MEC at 
RAA-02, regardless of whether the MEC is related to use of the area as a range or kick-outs from detonation 
of MEC in the ALDA-01 and ALDA-02 area. The Navy desires to reduce its operational footprint on Adak Island 
and acknowledges that Alternative 5 meets that objective more than Alternatives 3 or 4 (the difference being 
a permit program for intrusive activities). However, given the uncertainty of the MEC distribution modeling 
based on the previous investigations and the extensive areas of saturated soil, Alternative 3 provides 
appropriate protection with the least uncertainty. If during the course of the field work the additional 
removal to depth is found to be reasonably attainable within seasonal and budget constraints, the Navy 
would likely continue the anomaly removal to greater depth. Maintenance of flexibility for field conditions 
and decisions on Adak is critical when all considered alternatives protect human health and the 
recommended approach greatly protects the local environment.  

• In addition to land use restrictions in areas of unresolved anomalies, the LUC program would manage 
uncertainty and minimize explosive safety risks related to residual MEC through the educational awareness 
program, MEC discovery and management process, land transfer documentation, periodic inspections, and 
5-year reviews. Periodic reviews would be conducted to demonstrate that the remedial action remains 
protective of human health, safety, and the environment. The Navy believes that the LUC program is a 
reasonable and practical means of dealing with MEC uncertainty and is consistent with or exceeds LUCs 
implemented elsewhere at Adak and at MEC sites in more populated areas of the United States.  

• The components of Alternative 3 are consistent with the FFA, CERCLA, NCP, and Executive Order 12580, and 
are compliant with DoD 6055.09-M regarding protection of personnel. 

• Potential conflicts with location- and action-specific ARARs related to ecology and environmental protection 
of fragile upland tundra and ephemeral streams at RAA-02 would be resolved through site work approaches 
that address and protect natural resources and be followed by site restoration activities. Alternative 3 has 
the least potential to affect these resources, as compared to Alternatives 4 or 5. 

• The surface and subsurface MEC removal technologies are proven reliable and are expected to meet 
performance standards. Trained personnel and equipment to carry out the removal action are available. The 
current island-wide MEC educational awareness program in place at OU B-1 can be easily adopted or 
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enhanced for use at RAA-02 (and elsewhere at OU B-2), and resources to implement the remaining 
Alternative 3 LUC components are readily available. 

• Assuming implementation of Alternative 3 and increased land use at RAA-02, the ESHA score is A and the 
MEC HA score is 4. Both hazard evaluation results indicate the lowest relative hazard level and MEC 
conditions at RAA-02 would be compatible with reasonably anticipated future land uses.  

6.3 RAA-03 West (MI-01, MI-02, MI-03) 
Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 feet below Top of 
Mineral Soil) and LUCs is the Navy-recommended approach at RAA-03 West for the following reasons: 

• Alternative 3 removes surface and subsurface MEC exposure hazards to the depths at which they are most 
likely to be present. Combined with LUCs, which include land use restrictions to limit activities that may 
extend below the maximum depth of clearance in areas with unresolved anomalies, this alternative provides 
protection to human health and the environment for the expected future land use as a wildlife refuge. 

• The Navy believes that investigation and removal to a depth of 2 feet, with allowances for investigation of 
deeper anomalies based on site-specific conditions, will address most, if not all, of the detectable MEC at 
RAA-03 West, regardless of whether the MEC is related to use of the area as a range or kick-outs from the 
OB/OD area. The Navy desires to reduce its operational footprint on Adak Island and acknowledges that 
Alternative 5 meets that objective more than Alternatives 3 or 4 (the difference being a permit program for 
intrusive activities). However, given the uncertainty of the MEC distribution modeling based on the previous 
investigations and the extensive areas of saturated soil, Alternative 3 provides appropriate protection with 
the least uncertainty. If during the course of the field work the additional removal to depth is found to be 
reasonably attainable within seasonal and budget constraints, the Navy would likely continue the anomaly 
removal to greater depth. Maintenance of flexibility for field conditions and decisions on Adak is critical when 
all considered alternatives are protective of human health and the recommended approach is most 
protective of the local environment.  

• In addition to land use restrictions in areas of unresolved anomalies, the LUC program would manage 
uncertainty and minimize explosive safety risks related to residual MEC through the educational awareness 
program, MEC discovery and management process, land transfer documentation, periodic inspections, and 
5-year reviews. Periodic reviews would be conducted to demonstrate that the remedial action remains 
protective of human health, safety, and the environment. The Navy believes that the LUC program is a 
reasonable and practical means of dealing with MEC uncertainty and is consistent with or exceeds LUCs 
implemented elsewhere at Adak and at MEC sites in more populated areas of the United States.  

• The components of Alternative 3 are consistent with the FFA, CERCLA, NCP, and Executive Order 12580, and 
are compliant with DoD 6055.09-M regarding protection of personnel. 

• Potential conflicts with location- and action-specific ARARs related to cultural resources and protection of 
Moffett Creek and related wetlands would be resolved through site work approaches that address cultural 
and natural resources, and be followed by site restoration activities. Alternative 3 has the least potential to 
affect these resources, as compared to Alternatives 4 or 5. 

• The surface and subsurface MEC removal technologies are proven reliable and are expected to meet 
performance standards. Trained personnel and equipment to carry out the removal action are available. The 
current island-wide MEC educational awareness program in place at OU B-1 can be easily adopted or 
enhanced for use at RAA-03 West (and elsewhere at OU B-2), and resources to implement the remaining 
Alternative 3 LUC components are readily available. 

• When the data for RAA-03 West AOCs are reanalyzed assuming implementation of Alternative 3 and 
increased land use, the ESHA score is A and the MEC HA score is 4. Both hazard evaluation results indicate 
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the lowest relative hazard level and MEC conditions at RAA-03 West would be compatible with reasonably 
anticipated future land uses. 

6.4 RAA-03 East (RR-01 and HG-01) 
Alternative 3 Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of 
Mineral Soil) and LUCs is the Navy-recommended approach at RAA-03 East for the following reasons: 

• Alternative 3 removes surface and subsurface MEC exposure hazards to the depths at which they are most 
likely to be present. Combined with LUCs, which will include land use restrictions to limit activities that may 
extend below the maximum depth of clearance in areas with unresolved anomalies, this alternative provides 
protection to human health and the environment for the expected future land use as a wildlife refuge. 

• The Navy believes that investigation and removal to a depth of 2 feet, with allowances for investigation of 
deeper anomalies based on site-specific conditions, will address most, if not all, of the detectable MEC at 
RAA-03 East, regardless of whether the MEC is related to use of the area as a range or kick-outs from the 
OB/OD area. The Navy desires to reduce its operational footprint on Adak Island and acknowledges that 
Alternative 5 meets that objective more than Alternatives 3 or 4 (the difference being a permit program for 
intrusive activities). However, given the uncertainty of the MEC distribution modeling based on the previous 
investigations and the extensive areas of saturated soil, Alternative 3 provides appropriate protection with 
the least uncertainty. If during the course of the field work the additional removal to depth is found to be 
reasonably attainable within seasonal and budget constraints, the Navy would likely continue the anomaly 
removal to greater depth. Maintenance of flexibility for field conditions and decisions on Adak is critical when 
all considered alternatives are protective of human health and the recommended approach is most 
protective of the local environment.  

• In addition to land use restrictions in areas of unresolved anomalies, the LUC program would manage 
uncertainty and minimize explosive safety risks related to residual MEC through the educational awareness 
program, MEC discovery and management process, land transfer documentation, periodic inspections, and 
5-year reviews. Periodic reviews would be conducted to demonstrate that the remedial action remains 
protective of human health, safety, and the environment. The Navy believes that the LUC program is a 
reasonable and practical means of dealing with MEC uncertainty and is consistent with or exceeds LUCs 
implemented elsewhere at Adak and at MEC sites in more populated areas of the United States.  

• The components of Alternative 3 are consistent with the FFA, CERCLA, NCP, and Executive Order 12580, and 
are compliant with DoD 6055.09-M regarding protection of personnel. 

• Potential conflicts with location- and action-specific ARARs related to cultural resources and protection of 
Moffett Creek and related wetlands would be resolved through site work approaches that address cultural 
and natural resources, and be followed by site restoration activities. Alternative 3 has the least potential to 
affect these resources, as compared to Alternatives 4 or 5. 

• The surface and subsurface MEC removal technologies are proven reliable and are expected to meet 
performance standards. Trained personnel and equipment to carry out the removal action are available. The 
current island-wide MEC educational awareness program in place at OU B-1 can be easily adopted or 
enhanced for use at RAA-03 East (and elsewhere at OU B-2), and resources to implement the remaining 
Alternative 3 LUC components are readily available. 

• When the data for RAA-03 East AOCs are reanalyzed assuming implementation of Alternative 3 and increased 
land use, the ESHA score is A and the MEC HA score is 4. Both hazard evaluation results indicate the lowest 
relative hazard level and MEC conditions at RAA-03 East would be compatible with reasonably anticipated 
future land uses. 
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6.5 RAA-04 (SA93-01 and SA93-03) 
Alternative 4, Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of 
Mineral Soil) and LUCs, is the Navy-recommended approach at RAA-04 for the following reasons: 

• Alternative 4 removes surface and subsurface MEC exposure hazards to the depths at which they are most 
likely to be present based on the previous intrusive investigations and the CSM for RAA-04. Combined with 
LUCs, which include land use restrictions to limit activities that may extend below the maximum depth of 
clearance in areas with unresolved anomalies, this alternative provides protection to human health and the 
environment for the expected future land use as a wildlife refuge. The Navy desires to reduce its operational 
footprint on Adak Island and acknowledges that Alternative 5 meets that objective more than Alternative 4 
(the difference being a permit program for intrusive activities). However, given the uncertainty of the MEC 
distribution modeling based on the previous investigations and the extensive areas of saturated soil, 
Alternative 4 provides appropriate protection with the least uncertainty. If during the course of the field 
work the additional removal to depth is found to be reasonably attainable within seasonal and budget 
constraints, the Navy would likely continue the anomaly removal to greater depth. Maintenance of flexibility 
for field conditions and decisions on Adak is critical when all considered alternatives are protective of human 
health and the recommended approach is most protective of the local environment.  

• In addition to land use restrictions in areas of unresolved anomalies, the LUC program would manage 
uncertainty and minimize explosive safety risks related to residual MEC through the educational awareness 
program, MEC discovery and management process, land transfer documentation, periodic inspections, and 
5-year reviews. Periodic reviews would be conducted to demonstrate that the remedial action remains 
protective of human health, safety, and the environment. The Navy believes that the LUC program is a 
reasonable and practical means of dealing with MEC uncertainty and is consistent with or exceeds LUCs 
implemented at MEC sites in more populated areas of the United States.  

• The components of Alternative 4 are consistent with the FFA, CERCLA, NCP, and Executive Order 12580, and 
are compliant with DoD 6055.09-M regarding protection of personnel. 

• Potential conflicts with location- and action-specific ARARs related to cultural resources and ecology and 
environmental protection of upland tundra, Mitchell Creek, and related wetlands would be resolved through 
site work approaches that address and protect natural resources and be followed by site restoration 
activities. Alternative 4 has less potential to affect these resources, as compared to Alternative 5. 

• The surface and subsurface MEC removal technologies are proven reliable and are expected to meet 
performance standards. Trained personnel and equipment to carry out the removal action are available. The 
current island-wide MEC educational awareness program in place at OU B-1 can be easily adopted or 
enhanced for use at RAA-04 (and elsewhere at OU B-2), and resources to implement the remaining 
Alternative 4 LUC components are readily available. 

• Assuming implementation of Alternative 4 and increased land use at RAA-04, the ESHA score is A and the 
MEC HA score is 4. Both hazard evaluation results indicate the lowest relative hazard level and MEC 
conditions at RAA-04 would be compatible with reasonably anticipated future land uses. 

6.6 RAA-05 (ALDA-01 and ALSW-01) 
Alternative 6A Beach Sweeps, Surface MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-
specific LUCs is the Navy-recommended approach at RAA-05 for the following reasons: 

• The RAA-specific LUCs will restrict access to the area and limit exposure to MEC at RAA-05 until MEC is no 
longer transported to and deposited on the shoreline and seawall, and beach sweeps are no longer required. 
The Navy will retain responsibility for the area and manage the LUCs during the beach sweep period. 
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• The beach sweeps will reduce the overall volume of surface MEC along the shoreline and seawall. Removal of 
detectable MEC to a depth of 2 feet in the ALDA-01 portion of RAA-05 will also reduce the overall volume of 
MEC beyond the depth of reasonable intrusion by future land users. Although the debris layer at ALDA-01 
appears to be about 4 feet thick, the rare occurrences of MEC are limited to the upper 1.5 feet. The Navy 
believes that any MEC that may be present in the debris layer at greater depths will not be accessible to 
future land users, because heavy equipment is needed to penetrate even the upper few inches of the ground 
surface at ALDA-01, and there are no activities consistent with wildlife refuge use that involve excavation 
with heavy equipment. Resolution of anomalies and removal of MEC to a depth of 2 feet will also limit the 
amount of MEC that could be exposed by erosion along the beach headwall and other sloped areas within 
ALDA-01. Any MEC that is exposed will be removed as part of the beach sweep program. 

• Uncertainty about possible MEC disposal and demolition activities west of ALSW-01 and ALDA-01 will be 
resolved by conducting a thorough visual reconnaissance of the area during 2012.  

• The beach sweeps will include the shoreline west of ALSW-01 and ALDA-01 to ensure coverage of areas 
where MEC may have been historically disposed or deposited.  

• The educational awareness program, MEC discovery and management process, land transfer documentation, 
periodic inspections, and 5-year review components of the post-beach sweep period LUCs would minimize 
explosive safety risks related to residual MEC at ALDA-01 and elsewhere at RAA-05. These components would 
also provide periodic reviews to demonstrate that the remedial action remains protective of human health, 
safety, and the environment. 

• The surface MEC removal technologies associated with Alternative 6A are proven reliable and are expected 
to meet performance standards. Trained personnel and equipment to carry out the removal action and 
components of RAA-specific LUCs are available. 

• Alternative 6A is consistent with the FFA, CERCLA, NCP, and Executive Order 12580, and is compliant with 
DoD 6055.09-M regarding protection of personnel. 

• Potential conflicts with location- and action-specific ARARs related to cultural resources and protection of 
shoreline and marine ecosystems would be resolved through site work approaches that address natural 
resources, as well as with site restoration activities following MEC removal at ALDA-01 and elsewhere at 
RAA-05 if additional disposal or demolition areas are found during reconnaissance activities. 

• When the data for RAA-05 are analyzed assuming completion of beach sweeps and MEC removal to 2 feet at 
ALDA-01, together with increased land use, the ESHA scores are C (ALDA-01) and A (ALSW-01) and the MEC 
HA scores are 3 (ALDA-01) and 3 (ALSW-01). The ESHA methodology does not account for uncertainty about 
the presence of MEC or conditions that might limit exposure to MEC at depth, such as large rocks and 
cobbles at the surface. Therefore, the ESHA score of C for ALDA-01 is highly conservative and likely overstates 
the hazard to potential future users. The MEC HA results indicate a lower relative hazard level, indicating that 
MEC conditions at RAA-05 possess a moderate potential for explosive hazard, but are considered safe for 
future land uses.  
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APPENDIX A 

Adak-specific Explosive Safety Hazard Assessment 
and EPA Munitions and Explosives of Concern 
Hazard Assessment Scoring Results 
This appendix documents the inputs and evaluation findings for the Adak Explosives Hazard Assessment (Adak 
ESHA) Methodology and the U.S. Environmental Protection Agency (EPA) munitions and explosives of concern 
hazard assessment (MEC HA) tools that were used to provide qualitative evaluations of explosive hazards that are 
currently present at the OU B-2 remedial action areas (RAAs) and the hazards that might remain at the RAAs 
following implementation of selected remedial action alternatives. 

This appendix is organized into the following sections: 

• Overview of the Adak ESHA Methodology (Section A.1). 

• Overview of the MEC HA tool (Section A.2). 

• Summary tables listing the findings of the Adak ESHA and MEC HA evaluations (Section A.3). 

• Adak ESHA worksheets listing the inputs and outcomes of the Adak ESHA scoring process for each RAA 
(Section A.4). 

• EPA MEC HA workbooks listing the inputs and outcomes of the Adak ESHA scoring process for each RAA 
(Section A.5). Note, because the MEC HA tool (see Attachment A1) consists of multiple linked workbooks in an 
Excel spreadsheet format, these results are provided in their native format on the enclosed CD. 

A.1 Explosives Hazard Assessment Methodology Overview 
The Adak ESHA Methodology tool analyzes the results of the MEC portion of the RI and determines the potential 
magnitude of the risk/hazard present. This methodology was developed as part of the overall framework for 
assessing and managing potential MEC threats on Adak Island, reflecting the following about MEC risk on Adak: 

• Areas where MEC is known or indicated to be present more potential for explosive hazards than areas where 
MEC has been purposefully searched for and has not been found or where all known MEC has been removed. 

• Different types of MEC present different potentials to detonate if disturbed and, if detonated, can produce a 
range of adverse consequences. 

• The potential for explosive hazards is created when MEC is located where it is likely to be disturbed by current 
or future land use activities. 

• There is greater potential for explosive risk where public exposure is greatest (for example, increased contact 
or easier accessibility). 

For each AOC, the potential for MEC exposure was evaluated against the land use activities listed in Appendix C of 
the Adak OU B ESHA Methodology. The ESHA assigned relative scores to qualitative estimates of the MEC but did 
not define quantitative measures of known MEC risk. From the ESHA, RI outcomes scored AOCs as A, B, C, or D. 
AOC-specific scoring details and results for each AOC at the OU B-2 RAAs are provided in Section A.4. 

A.2 Munitions and Explosives of Concern Hazard Assessment 
Overview 

In spring 2004, EPA convened a work group with other federal agencies, states, and tribal participants to develop 
a hazard assessment methodology for munitions response sites. The methodology is intended to be used in the 
CERCLA process to help project teams evaluate current or baseline explosive safety hazards to people, as well as 
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the relative reduction hazards associated with CERCLA removal or remedial action alternatives. The Interim 
Munitions and Explosives of Concern Hazard Assessment (MEC HA) Methodology (October 2008) was developed 
as a tool to assist site managers and regulators in evaluating explosive safety hazards to people at munitions 
response sites (MRS). The methodology is used to evaluate baseline explosive hazards to people based on current 
or reasonably anticipated land use activities. The methodology can also be used to evaluate relative reduction of 
explosive hazards to people through CERCLA removal or remedial actions. The MEC HA methodology is designed 
to be a collaborative process that draws on the collective experience and understanding of project team members 
and stakeholders. The Navy has recently decided to complete MEC HA evaluations for sites with Adak ESHA 
Methodology scores of C or D in order to better understand the risks posed at the site under anticipated future 
land use and potential remedial action scenarios. 

Baseline (current use) MEC HAs were first developed for the Category 3 AOC Feasibility Study Areas. The MEC HA 
scoring details and results, assuming current site configurations and no remedial action, are provided in Table A-1. 
For each of the MEC HAs, MEC hazard levels were then evaluated by (1) incorporating the proposed remedial 
action alternatives described in Section 3 and (2) increased future land use associated with recreation, 
subsistence and wildlife management activities. 

To assess MEC exposure risk associated with increased future land use, the exposure risk was recalculated using a 
higher number of contact hours to accommodate reasonably anticipated future land uses of recreation, 
subsistence, and wildlife management. These updated MEC HAs reflected receptor-contact-hour criteria adjusted 
from very few hours to represent current restricted-access conditions (less than 10,000 receptor contact hours 
per year) to few hours (10,000 to 99,999 receptor contact hours per year) for each AOC. If future land uses other 
than what is specified in the updated MEC HA occur, explosive safety risks should be reevaluated to incorporate 
additional information specific to these future land uses. 

The updated MEC HAs for the AOCs within the OU B-2 RAAs were developed in accordance with the MEC HA 
Methodology (EPA, 2008). The worksheets in Section A.4 present the detailed results for the MEC HA evaluations. 

A.3 Summary of Adak Explosives of Concern Hazard 
Assessment and Munitions and Explosives of Concern 
Hazard Assessment Scores 

Results of the Adak ESHA evaluations are summarized in Table A-1. Results of the MEC HA evaluations are 
summarized in Table A-2. 

TABLE A-1 
Summary of Adak ESHA Scores by RAA and Alternative 

 

RAA AOC Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
Alt. 6A and 

7Aa Alt. 6Ba Alt. 7Ba 

RAA-01 OB/OD-01 D D A A A -- -- -- 

RAA-01 C1-01 D D A A A -- -- -- 

RAA-03 
West 

MI-01 D D A A A -- -- -- 

MI-02 D D A A A -- -- -- 

MI-03 D D A A A -- -- -- 

RAA-03 
East 

RR-01 D D A A A  -- -- 

HG-01 D D A A A -- -- -- 

RAA-04 SA93-01 D D D A A -- -- -- 

SA93-03 Ab Ab Ab Ab Ab -- -- -- 
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TABLE A-1 
Summary of Adak ESHA Scores by RAA and Alternative 

 

RAA AOC Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
Alt. 6A and 

7Aa Alt. 6Ba Alt. 7Ba 

RAA-05 ALDA-01 C -- --   C C A 

ALSW-01 D -- --   A Ac Ac 

Alt. 1 – No Action 
Alt. 2 – Surface MEC Removal to 0.5 Foot below Top of Mineral Soil and LUCs  
Alt. 3 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 2 Feet below Top of Mineral Soil) and LUCs  
Alt. 4 – Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 Feet below Top of Mineral Soil) and LUCs 
Alt. 5 – Surface and Subsurface MEC Removal to Depth of Detection and LUCs 
Alt. 6A – Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs  
Alt. 6B – Beach Sweeps, MEC Removal to 4 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alt. 7A – Dredging, Beach Sweeps, MEC Removal to 2 Feet below Top of Mineral Soil at ALDA-01 and RAA-specific LUCs 
Alt. 7B – Dredging, Beach Sweeps, MEC Removal to Depth of Detection at ALDA-01 and RAA-specific LUCs 

ESHA Score Explanation 
A – Lowest relative hazard level 
B – Low relative hazard level  
C – Moderate relative hazard level 
D – High relative hazard level 
a Following completion of beach sweep period. 
b Scores reflect 100 percent geophysical survey and removal to a depth of 2 feet in 2008 but do not account for investigation completeness 
issue (use of transects instead of expansion grids) on boundary of AOC. 
c The ESHA methodology was not developed to assess hazards in the marine environment; therefore, the scores for Alternatives 7A and 7B 
would be the same as those for Alternatives 6A and 6B.  

 
TABLE A-2 
Summary of MEC HA Scores by RAA and Alternative  

RAA AOC Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 
Alt. 6A and 

7Aa Alt. 6Ba 
Alt. 7Ba 

RAA-01 OB/OD-01 2 4 4 4 4 -- -- -- 

RAA-02 C1-01 1 3 4 4 4 -- -- -- 

RAA-03 
West 

MI-01 1 3 4 4 4 -- -- -- 

MI-02 1 3 4 4 4 -- -- -- 

MI-03 1 3 4 4 4 -- -- -- 

RAA-03 
East 

RR-01 1 3 4 4 4 -- -- -- 

HG-01 1 3 4 4 4 -- -- -- 

RAA-04 SA93-01 1 3 4 4 4 -- -- -- 

SA93-03 4b 4b 4b 4b 4b -- -- -- 

RAA-05 

 

ALDA-01 2 -- -- --  3 3 4 

ALSW-01 1 -- -- --  3 3c 3c 

MEC HA Score Explanation 
1 – Most hazardous – Sites with the highest potential explosive conditions; site conditions are not compatible with anticipated land use. 
2 – Sites with a higher potential for an explosive event; site conditions are not compatible with anticipated land use. 
3 – Sites with a moderate potential for explosive hazard; considered safe for anticipated land use without further munitions responses. 
4 – Least hazardous – Sites with conditions compatible with anticipated land use. 

a Following completion of beach sweep period. 
b Scores reflect 100 percent geophysical survey and removal to a depth of 2 feet in 2008 but do not account for investigation completeness 
issue (use of transects instead of expansion grids) on boundary of AOC. 
c The MEC HA evaluation methodology was not developed to assess hazards in the marine environment; therefore, the scores for 
Alternatives 7A and 7B would be the same as those for Alternatives 6A and 6B. 
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A.4 Adak Explosives Hazard Assessment Worksheets 
The Adak ESHA worksheets are presented in Tables A-3 through A-12; these tables are provided at the end of this 
appendix. 

A.5 Munitions and Explosives of Concern Hazard Assessment 
Workbooks 

Attachment A1 consists of a series of linked workbooks in an Excel spreadsheet format. Because of this, the MEC 
HA results for each RAA are provided in their native format on the enclosed CD. 

A.6 Reference 
U.S. Environmental Protection Agency (EPA). 2008. Munitions and Explosives of Concern Hazard Assessment 

Methodology – Interim. EPA: 505B08001. 
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TABLE A-3A 
ESHA Scoring Sheet for Area OB/OD-01 (RAA-01) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present          
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard (Fuzing)  (no 40mm)  D     
  Amount of Energetic Material (Impact Scale) 1-10 pounds NEW  (2.36” 1.6lb HE)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       C   
             
  Frequency of Public Access     C     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 
  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-6 ES122211032859VBO 

TABLE A-3B  
ESHA Scoring Sheet for Area OB/OD-01 (RAA-01)  
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present          
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard (Fuzing)  (no 40mm)  D     
  Amount of Energetic Material (Impact Scale) 1-10 pounds NEW  (2.36” 1.6lb HE)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       C   
             
  Frequency of Public Access     C     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-7 

TABLE A-3C  
ESHA Scoring Sheet for Area OB/OD-01 (RAA-01)  
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             

  MEC Search / Removal Status  
MEC Detected and 

Removed     A     
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       C   
             
  Frequency of Public Access     C     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 
 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-8 ES122211032859VBO 

TABLE A-3D  
ESHA Scoring Sheet for Area OB/OD-01 (RAA-01)  
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             

  MEC Search / Removal Status  
MEC Detected and 

Removed     A     
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       C   
             
  Frequency of Public Access     C     
   Ease of Access Established Trail Access  D       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-9 

TABLE A-4A  
ESHA Scoring Sheet for Area C1-01 (RAA-02) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (40mm proj)  D     
  Amount of Energetic Material (Impact Scale) 1-10 pounds NEW  (81mm 2.05lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Minor)    B     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       A   
             
  Frequency of Public Access     A     
   Ease of Access No Established Access  B       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-10 ES122211032859VBO 

TABLE A-4B  
ESHA Scoring Sheet for Area C1-01 (RAA-02) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  UXO Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (40mm proj)  D     
  Amount of Energetic Material (Impact Scale) 1-10 pounds NEW  (81mm 2.05lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Minor    B     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       A   
             
  Frequency of Public Access     A     
   Ease of Access No Established Access  B       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-11 

TABLE A-4C  
ESHA Scoring Sheet for Area C1-01 (RAA-02) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and     A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard  (40mm proj)  A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW  (81mm 2.05lbs)  A     
                      
             
  MEC ACCESSIBILITY       B   
             
  Level of Public Activity (Intrusive Depth) Minor (max of 1 ft bgs)    B     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       A   
             
  Frequency of Public Access     A     
   Ease of Access No Established Access  B       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-12 ES122211032859VBO 

TABLE A-4D  
ESHA Scoring Sheet for Area C1-01 (RAA-02 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and     A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard  (40mm proj)  A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW  (81mm 2.05lbs)  A     
                      
             
  MEC ACCESSIBILITY       B   
             
  Level of Public Activity (Intrusive Depth) Minor (max of 1 ft bgs)    B     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       A   
             
  Frequency of Public Access     A     
   Ease of Access No Established Access  B       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 
 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-13 

TABLE A-5A  
ESHA Scoring Sheet for Area MI-01 (RAA-03 West) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (grenades)  E     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW  (40mm 54 gm)  A     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-14 ES122211032859VBO 

TABLE A-5B  
ESHA Scoring Sheet for Area MI-01 (RAA-03 West) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (grenades)  E     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW  (40mm 54 gm)  A     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 
 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-15 

TABLE A-5C  
ESHA Scoring Sheet for Area MI-01 (RAA-03 West) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-16 ES122211032859VBO 

TABLE A-5D  
ESHA Scoring Sheet for Area MI-01 (RAA-03 West) 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 
  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-17 

TABLE A-6A  
ESHA Scoring Sheet for Area MI-02 (RAA-03 West) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (40mm proj)  D     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.36” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 
  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-18 ES122211032859VBO 

TABLE A-6B  
ESHA Scoring Sheet for Area MI-02 (RAA-03 West) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (40mm proj)  D     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.36” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-19 

TABLE A-6C 
ESHA Scoring Sheet for Area MI-02 (RAA-03 West) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-20 ES122211032859VBO 

TABLE A-6D 
ESHA Scoring Sheet for Area MI-02 (RAA-03 West) 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-21 

TABLE A-7A  
ESHA Scoring Sheet for Area MI-03 (RAA-01 West) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (grenades)  E     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW  (40mm proj)  A     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-22 ES122211032859VBO 

TABLE A-7B 
ESHA Scoring Sheet for Area MI-03 (RAA-03 West) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (grenades)  E     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW  (40mm proj)  A     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-23 

TABLE A-7C  
ESHA Scoring Sheet for Area MI-03 (RAA-03 West) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-24 ES122211032859VBO 

TABLE A-7D  
ESHA Scoring Sheet for Area MI-03 (RAA-03 West) 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-25 

TABLE A-8A  
ESHA Scoring Sheet for Area RR-01 (RAA-03 East) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (40mm)  E     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.63” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-26 ES122211032859VBO 

TABLE A-8B  
ESHA Scoring Sheet for Area RR-01 (RAA-03 East) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (40mm)  E     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.63” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-27 

TABLE A-8C  
ESHA Scoring Sheet for Area RR-01 (RAA-03 East) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-28 ES122211032859VBO 

TABLE A-8D  
ESHA Scoring Sheet for Area RR-01 (RAA-03 East) 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-29 

TABLE A-9A  
ESHA Scoring Sheet for Area HG-01 (RAA-03 East) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (40mm)  E     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW  (40 mm M406)  A     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-30 ES122211032859VBO 

TABLE A-9B  
ESHA Scoring Sheet for Area HG-01 (RAA-03 East) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       E   
             
  MEC Hazard Severity Catastrophic Hazard  (40mm)  E     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW  (40 mm M406)  A     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-31 

TABLE A-9C  
ESHA Scoring Sheet for Area HG-01 (RAA-03 East) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-32 ES122211032859VBO 

TABLE A-9D  
ESHA Scoring Sheet for Area HG-01 (RAA-03 East) 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 
 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-33 

TABLE A-10A  
ESHA Scoring Sheet for Area SA93-01 (RAA-04) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (no 40mm)  D     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.63” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-34 ES122211032859VBO 

TABLE A-10B  
ESHA Scoring Sheet for Area SA93-01 (RAA-04) 
Assuming Implementation of Alternative 2 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (no 40mm)  D     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.63” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 
 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-35 

TABLE A-10C  
ESHA Scoring Sheet for Area SA93-01 (RAA-04) 
Assuming Implementation of Alternative 3 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard  (no 40mm)  D     
  Amount of Energetic Material (Impact Scale) 1 to 10 pounds NEW  (2.63” 1.6lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 
  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-36 ES122211032859VBO 

TABLE A-10D 
ESHA Scoring Sheet for Area SA93-01 (RAA-04) 
Assuming Implementation of Alternatives 4 and 5 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC Detected and    A     
    Removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   
             
  Level of Public Activity (Intrusive Depth) Moderate     C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-37 

TABLE A-11A  
ESHA Scoring Sheet for Area ALDA-01 (Andrew Lake Disposal Area) 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use  
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       C   
  (primarily MEC on surface)          

  MEC Hazard Severity Marginal  Hazard  
(40mm 
projectile)  C     

  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    C     
                      
             
  MEC ACCESSIBILITY       E   
             
  Level of Public Activity (Intrusive Depth) Moderate    C     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established trail access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

C         
  HAZARD SCORE         
                      

  



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-38 ES122211032859VBO 

TABLE A-11B 
ESHA Scoring Sheet for Area ALDA-01 (Andrew Lake Disposal Area) 
Assuming Implementation of Alternatives 6A and 7A Future Wildlife Refuge Land Use  
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       C   
  (MEC remaining after removal of MEC on surface)          

  MEC Hazard Severity Marginal  
(40 mm 
projectile)  C     

  Amount of Energetic Material (Impact Scale) < 0.5 NEW    C     
                      
             
  MEC ACCESSIBILITY       C   
  (surface covered with cobbles and boulders)          
  Level of Public Activity (Intrusive Depth) Minor    B     
  Depth Below Ground Surface Items > 1 ft bgs    D     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established trail access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

C         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-39 

TABLE A-11C  
ESHA Scoring Sheet for Area ALDA-01 (Andrew Lake Disposal Area) 
Assuming Implementation of Alternative 6B Future Wildlife Refuge Land Use  
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       C   
  (MEC remaining after removal of MEC on surface to -2 ft)          
  MEC Hazard Severity Marginal  (40 mm proj)  C     
  Amount of Energetic Material (Impact Scale) < 0.5 NEW    C     
                      
             
  MEC ACCESSIBILITY       C   
  (surface covered with cobbles and boulders)          
  Level of Public Activity (Intrusive Depth) Minor    B     
  Depth Below Ground Surface Items > 1 ft bgs    D     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established trail access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

C         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-40 ES122211032859VBO 

TABLE A-11D  
ESHA Scoring Sheet for Area ALDA-01 (Andrew Lake Disposal Area) 
Assuming Implementation of Alternative 7B Future Wildlife Refuge Land Use  
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC detected     A     
    and removed         
                      
             
  MEC CHARACTERISTICS       A   
  (MEC remaining after removal of MEC on surface to -2 ft)          
  MEC Hazard Severity No explosive hazard    A     
  Amount of Energetic Material (Impact Scale) < 0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       B   
  (surface covered with cobbles and boulders)          
  Level of Public Activity (Intrusive Depth) Minor    B     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Very Stable    A     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established trail access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily Portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-41 

TABLE A-12A  
ESHA Scoring Sheet for Area ALSW-01 (RAA-05) – Beach and upland only 
Assuming Implementation of Alternative 1 and Future Wildlife Refuge Land Use 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       B   
             
  MEC Search / Removal Status  MEC Known or Indicated    B     
    to be Present         
                      
             
  MEC CHARACTERISTICS       D   
             
  MEC Hazard Severity Critical Hazard     D     
  Amount of Energetic Material (Impact Scale) 1.0 to 10 pounds NEW  (81mm 2.05lbs)  C     
                      
             
  MEC ACCESSIBILITY       E   

  
(beach and seawall covered with boulders/cobbles, ongoing 
deposition of MEC)          

  Level of Public Activity (Intrusive Depth) Minor (max of 1 ft bgs)    B     
  Depth Below Ground Surface Any item < 1 ft bgs    E     
  Migration/Erosion Potential (Due to Nature of Processes) Significant    E     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate    B     
  Portability Easily portable    C     
                     
              
  EXPLOSIVES SAFETY 

D         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

A-42 ES122211032859VBO 

TABLE A-12B  
ESHA Scoring Sheet for Area ALSW-01 (RAA-05) – Beach and upland only 
Assuming Implementation of Alternatives 6A and 7A and Future Wildlife Refuge Land Use (after completion of beach sweep period) 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC detected     A     
    and removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard     A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   

  
(beach and seawall covered with boulders/cobbles, ongoing 
deposition of MEC)          

  Level of Public Activity (Intrusive Depth) Minor (max of 1 ft bgs)    C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate     B     
  Portability Easily portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
                      

 



APPENDIX A—ESHA AND MEC HA SCORING RESULTS 

ES122211032859VBO A-43 

TABLE A-12C  
ESHA Scoring Sheet for Area ALSW-01 (RAA-05) – Beach and upland only 
Assuming Implementation of Alternatives 6B and 7B and Future Wildlife Refuge Land Use (after completion of beach sweep period) 
      SUBFACTOR /   COMPONENT   SUBFACTOR   FACTOR   
  SUBFACTOR / COMPONENT COMPONENT VALUE   SCORE   SCORE   SCORE   
             
  MEC SEARCH / REMOVAL STATUS       A   
             
  MEC Search / Removal Status  MEC detected     A     
    and removed         
                      
             
  MEC CHARACTERISTICS       A   
             
  MEC Hazard Severity No explosive hazard     A     
  Amount of Energetic Material (Impact Scale) <0.5 pounds NEW    A     
                      
             
  MEC ACCESSIBILITY       C   

  
(beach and seawall covered with boulders/cobbles, ongoing 
deposition of MEC)          

  Level of Public Activity (Intrusive Depth) Minor (max of 1 ft bgs)    C     
  Depth Below Ground Surface No score (no MEC)    --     
  Migration/Erosion Potential (Due to Nature of Processes) Moderate    B     
                      
             
  PUBLIC EXPOSURE       B   
             
  Frequency of Public Access     B     
   Ease of Access Established Trail Access  C       
   Current and/or Future Land Use Wildlife in Core Dev Area  B       
  Intensity of Public Activity (Energy Imparted to the Ground) Moderate     B     
  Portability Easily portable    C     
                     
              
  EXPLOSIVES SAFETY 

A         
  HAZARD SCORE         
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APPENDIX B 

Remedial Action Area Boundary Identification and 
Anomaly Investigation Data 
This appendix provided the basis for the boundaries of remedial action areas, as identified in Section 1.5 of the 
Feasibility Study Report, and includes the following two attachments:  

 Attachment B1 – Analysis of Digital Geophysical Mapping and Intrusive Investigation Data for the Purpose of 
Determining Remedial Action Areas in Operable Unit B‐2 Former Naval Air Facility Adak, Adak Island, Alaska, 
prepared by Battelle in December 2011. This report documents the process for determining the boundaries of 
remedial action areas using geographic information system and visual sampling plan analyses of previously‐
collected intrusive investigation data for Operable Unit (OU) B‐2.  

 Attachment B2 – Adak OU B‐2 Intrusive Investigation Database. Contains the results of intrusive investigations 
at geophysical anomalies identified during the 1999, 2000, and 2008 investigations at OU B‐2, as well as 
available data for munitions and explosives of concern (MEC) found at ALSW‐01 during beach sweeps 
conducted in 2001, 2002, and 2003. The sources of the data include the following: 

 Naval Installation Restoration Information Solution (NIRIS) – intrusive results from 1999 to 2004. 

 Consolidated intrusive results from the 2008 remedial investigation, as compiled by USA Environmental 
and Battelle. These data have not yet been submitted to NRIS as the project is ongoing.  

The data from both sources were compiled into a single database, which was reviewed and consolidated to 
remove duplicate entries. Information about the item found at each anomaly location was then reviewed for 
conformance with the latest MEC‐related definitions as provided in the Department of Defense 6055‐09M 
series. The most‐recent MEC term for each item was added as a separate column in the database so the 
classification at the time of discovery, and the current classification for the item, are evident in the database. 
Because of its size (5835 records), the database is provided electronically in Excel format on the enclosed CD.  
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Section 1.0:  INTRODUCTION 
 
 
 This report contains the analysis of the boundaries of Remedial Action Areas (RAAs) in 
Operable Unit (OU) B-2, located in Parcel 4 on Adak Island, Alaska.  These refined boundaries will be 
used for a non-time critical removal action (NTCRA) and other field work planned for OU B-2.  Prior to 
this analysis, proposed RAA boundaries were presented in a draft Feasibility Study (FS) and the project 
team discussed the need to refine these boundaries using a rigorous, technically defensible approach.  The 
Navy, with agreement by the regulatory agencies, proposed a process to refine the RAA boundaries using 
the following criteria: 
 

 Review anomaly finds information for accessible areas within an area of concern (AOC) 
or group of AOCs.  

 Draw a 200 ft radius buffer around munitions and explosives of concern (MEC).  Draw 
polygons surrounding multiple 200 ft buffers where they can be reasonably grouped.  The 
200 ft radius distance around MEC was suggested during the project team meeting on 
October 25-26, 2011.  This 200 ft distance encompasses both the 15 m (~49 ft) step-out 
criteria from MEC used in previous removal actions, as well as the maximum transect 
spacing (35 m or 115 ft) used during the 2008 remedial investigation (RI) project.  

 If isolated MEC are found well beyond MEC polygons, draw a 30 m by 30 m RAA 
"outlier" mini-grid around the isolated item(s).  These 30 m by 30 m grids are designated 
as ‘mini’ grids because the traditional production grid for munitions work on Adak has 
been 60 m by 60 m. 

 Run the Visual Sample Plan (VSP) anomaly density function using MEC and munitions 
debris (MD) target information for input data.  Overlay the anomaly density map on the 
RAA polygons and analyze the fit. 

 Filter the database for specific MD (e.g., mortar fins, 2.36 inch or 3.5 inch rocket debris) 
and plot the targets.  Analyze groups of these MD targets as possible additional polygons 
or for inclusion in the RAA. 

 Review descriptions of material potentially presenting an explosive hazard (MPPEH) and 
MD found outside the MEC polygons 

 Adjust the MEC polygons to include MPPEH and MD to find if: 1) there is uncertainty 
about the classification (i.e., class was changed from unexploded ordnance [UXO]/ 
discarded military munitions [DMM] during the database reclassification task), or 2) the 
pattern of MEC distribution and the AOC topography suggest that MEC may extend 
beyond the MEC polygon.  

 If isolated MD/MPPEH were found well beyond MEC polygons and there is uncertainty 
about their classification, include a 30 m by 30 m RAA "outlier" mini-grid around the 
isolated item. 

 
 This analysis utilizes the databases derived from the intrusive investigations in OU B-2 
between 1999 and 2008.  These previous investigations were conducted for the purpose of determining 
the extent of contaminated areas.  Therefore, these surveys were primarily conducted in a reconnaissance 
mode on widely spaced transects or widely spaced “mini-grids”.  Intrusive results from 1999-2004 were 
extracted from the Navy Installation Restoration Information Solution (NIRIS) database and edited to 
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conform to the latest MEC/MD-related definitions as provided in the Department of Defense 6055-09M 
(Series).  Intrusive results from the 2008 field season, an RI, were consolidated by Battelle and the 
production contractor and compared/validated.  This database was generated using the updated definitions 
and did not require editing.  Note that this RI database has not yet been submitted to NIRIS as this project 
is ongoing.   
 
 Part of the analysis uses information derived from the VSP software.  VSP was developed by 
Pacific Northwest National Laboratory (PNNL) and a full description of the software is available through 
PNNL.  The primary purpose of the program is to aid in selecting the proper number and location of 
environmental samples so that the results of statistical tests performed on the data collected via the 
sampling plan have the required confidence for decision making.  The program also contains a module 
that assesses the presence of munitions-related target areas.  This module utilizes limited digital 
geophysical mapping (DGM) transect data (e.g., reconaissance data such as that generated between 1999-
2008) to generate a continuous estimate of anomaly density for the entire sample site.   
 
 The RAA boundary analysis was conducted on the following preliminary RAA groupings of 
AOCs as shown on Figure 1 and briefly described below.  The RAAs made up of OB/OD-01 (RAA-01) 
and ALDA-01 and ALSW-01 (RAA-05) are not analyzed in this report because they are disposal area-
type AOCs and their conceptual site models do not lend themselves to the type of analysis used to 
establish RAA boundaries for target/impact areas.   
  
1.1 RAA-02 
 
 RAA-02 consists of  the target/impact area for AOC Combat Range 1 Mortar Impact Area 
(C1-01).  Data supporting the analysis of RAA-02 were generated in 1999 and 2000.     
 
1.2 RAA-03 
 
 RAA-03 is comprised of the target/impact areas for AOCs on the east and west sides of  
OB/OD-01 (RAA-01) in the former Andrew Lake Range Complex on the west side of Andrew Lake.  The 
west side of RAA-03 consists of the Andrew Lake Rocket Disposal Area (MI-01), Andrew Lake 40 mm 
Impact Area (MI-02), and Andrew Lake Mortar Impact Area (MI-03) target/impact area.  The east side of 
RAA-03 is comprised of the target/impact area for Andrew Lake Hand Grenade/40 mm Impact Area (RR-
01), the uninvestigated portion of the known distance rifle range at RR-01, and all of Andrew Lake Hand 
Grenade Range (HG-01).  Data supporting the analysis in RAA-03 were generated in 1999 and 2008.    
 
1.3 RAA-04 
 
 RAA-04 consists of the target/impact area for AOCs in Source Area 93 on the east side of 
Andrew Lake.  It includes the Source Area 93 Multiple Impact Area (SA93-01), SA93-02, and Source 
Area 93 Firing Point (SA93-03).    Data supporting the analysis of RAA-04 were generated in 1999 and 
2008. 
 
 Figure 1 shows the RAA boundaries as initially proposed in the Draft FS report (USA E, 
September 2011).  These AOCs were designated for remedial action because they are known or suspected 
of containing MEC hazards which are incompatible with the designated future land use and active 
remedies and land use controls are required to address the hazards.  The RAAs comprise one or more 
AOCs and were assembled based on similarities in conceptual site models and proximity and distribution 
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of MEC as delineated from previous studies.  For example, RAA-02 lies primarily within AOC C1-01, 
whereas RAA-03 includes portions of AOCs MI-01, MI-02, MI-03 and RR-01.   
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Figure 1.  Location of RAAs -02, -03, and -04 

Scale 1:24000 

Location of RAA's 02, 03 and 04 
(Draft FS report: Sept. 2011) 

Parcel 4 Boundary 

0 RM-02 
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Section 2.0:  RAA BOUNDARY ANALYSIS: RAA-02 (C1-01) 
 
 
 Figure 2 shows the DGM transects and targets MEC and MPPEH from the 1999 and 2000 
field seasons for RAA-02.  This RAA lies primairly within AOC C1-01.  Figure 2 shows that there is 
good coverage within the RAA with the 2000 DGM transects at a nominal transect spacing of about 35 m 
(~115 ft).  MEC found from the previous work are plotted as 200 ft radius (400 ft diameter) bubbles.  The 
primary estimated RAA boundary encompassing the MEC bubbles is shown as the blue polygon 
boundary in the northeast portion of the AOC.  A separate MPPEH item was found in the south-central 
portion of the AOC, and a 30 m by 30 m mini-grid is shown there. 
 
 
 

 
 

Figure 2.  Previous DGM Transects, Targets and MEC in RAA-02 from the 1999 and 
2000 Field Seasons 
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 Figure 3 shows the results of the VSP (kriged) analysis for RAA-02 (color grid).  Only MEC-
related targets (i.e., UXO, MPPEH, MD, and DMM) were used in the VSP analysis.  This figure shows 
the gridded target density derived from the VSP kriged analysis reported as targets per acre.  Relative 
high target densities (>150 targets per acre) are found on the northeastern side of the AOC.  All the 
targets used for the VSP analysis are plotted on this figure.  The final primary boundary of RAA-2 (dotted 
black line) contains all of the UXO/DMM bubbles plus the majority of the VSP high target density areas.  
Note that this primary boundary is limited on the north and east by the approximate extent of the DGM 
transects (reference Figure 2), which likely represents the limits of accessible areas.  However, there may 
be some inaccessible areas within this primary boundary.  An isolated MPPEH item is designated in the 
south-central portion of the AOC, and another target (C101-353, Mortar Frag) was identified in the 
database as significant.  Both of these isolated targets were assigned 30 m by 30 m mini-grids. 
 
 

 
 

Figure 3.  RAA-02 Boundary from MEC and VSP Analysis 
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 Figure 4 shows the final RAA boundaries for RAA-02 from the combined MEC, VSP and 
database analysis.  This map also shows the preliminary locations of wetlands in the area.  The final 
RAA-02 boundaries determined from the analysis are labeled (Areas 1, 2 and 3) on this map.  Coordinates 
for these areas are provided in Attachment A.   
 
 

 
 

Figure 4.  Final RAA-02 Boundary from MEC, VSP and Database Analysis 
 
 

 
 
 
 
 
 
 



 

8 

Section 3.0:  RAA BOUNDARY ANALYSIS: RAA-03 (MI-01, MI-02, MI-03 and RR-01) 
 
  
 Figure 1 shows that this RAA contains mulitple AOCs and is spatially separated by RAA-01 
(AOC OB/OD).  Due to this spatial separation of RAA-03, the analysis was divided into west and east 
areas. 
 
3.1 RAA Boundary Analysis: RAA-03 West (MI-01, MI-02 and MI-03) 
 
 Figure 5 shows the DGM transects, targets and MEC from the 1999 and 2008 field seasons 
for the western portion of RAA-03.  Most of this portion of RAA-03 lies within AOC MI-03.  AOCs MI-
01 and MI-02 lie within the boundary of MI-03.  Note that DGM data, and the intrusive results, were 
collected in two geographically separate areas, north and south, which are separated by inaccessible 
terrain.   
 
 Figure 5 shows that there is relatively sparse, semi-random DGM transect coverage (1999 
and 2008) on the western two-thirds of the south area.  On the eastern one-third of the south area, there is 
relatively better coverage with semi-random transects from 1999, some parallel transects from 2008 and 
several areas of 100% DGM coverage from 2008 in the form of mini-grids.  DGM transect coverage of 
the north area is comprised of relatively sparse, semi-random transects taken in 1999.  MEC found from 
the previous work are plotted as 200 ft radius (400 ft diameter) bubbles.  The estimated primary RAA 
boundary encompassing the UXO bubbles is shown as the blue polygon boundary in the eastern portion 
of the south area of AOC MI-03.  Two isolated MEC/MPPEH were found west of the primary UXO 
boundary, and one was found in the northern area .   
 
 Figure 6 shows the results of the VSP (kriged) analysis for RAA-03 (color grid).  Only MEC-
related targets (i.e., UXO, MPPEH, MD, and DMM) were used in the VSP analysis.  This figure shows 
the gridded target density derived from the VSP kriged analysis reported as targets per acre.  Relative 
high target densities (>150 targets per acre) are found on the eastern side of the south area.  All of the 
targets used for the VSP analysis are plotted on this figure for illustration purposes.   
 
 The target database was examined and all mortar- and rocket-related MD targets are also 
plotted on this figure.  All of the rocket-related targets were found within the eastern portion of the south 
area (within the UXO bubble boundary).  However, two clusters of mortar-related targets were identified 
which were outside the UXO bubble boundary: one in the south area, west of the primary boundary; and 
one in the eastern portion of the north area.  Both of these clusters of mortars were identified and bounded 
using the VSP density as a guide.   
 
 The final primary boundaries of the west RAA-3 (dotted black lines) contain all of the UXO 
bubbles plus the areas of clusters of mortar-related targets.  There is an additional, isolated MEC mini-
grid located in the western part of the southern area.  Note that portions of the boundaries are generally 
limited by the approximate extent of the DGM transects as shown on Figure 5, which sometimes  
represents the limits of accessible areas (i.e., north and south boundaries of Areas 1 and 2).  Note, 
however, there may be some inaccessible areas within the boundaries.   
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Figure 5.  Previous DGM Transects, Targets and MEC in West RAA-03 from the 

1999 and 2008 Field Seasons 
 

  
Figure 6.  West RAA-03 Boundaries from MEC and VSP Analysis 
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 Figure 7 shows the final RAA boundaries for western RAA-03 from the combined MEC, 
VSP and database analysis.  This figure also shows preliminary wetland areas and cultural sites in the 
area.  The final west RAA-03 boundaries determined from the analysis are labeled (Areas 1, 2, 3 and 4) 
on this map.  Coordinates for these areas are provided in Attachment A.   
 
 

 
 

Figure 7.  Final West RAA-03 Boundary from MEC, VSP and Database Analysis 
 
 
3.2 RAA Boundary Analysis: RAA-03 East (RR-01) 
 
 Figure 8 shows the DGM transects, targets and MEC from the 1999 and 2008 field seasons 
for the eastern portion of RAA-03.  All of the eastern portion of RAA-03 lies within AOC RR-01.  The 
boundary of AOC RR-01 has been modified where it abuts AOC RG-01, as RG-01 was remediated in 
2008 and included step-outs intruding upon AOC RR-01.  The southwestern boundary of AOC RR-01 
(and thus RAA-03 East) is bounded by AOC OB/OD which has been designated as a separate RAA.  The 
eastern portion of RAA-03 also includes AOC HG-01, which is entirely contained within AOC RR-01.  
The project team has agreed that AOC HG-01 will be remediated in its entirety.  Thus, for the purposes of 
this boundary analysis, the DGM transects and remediated targets within HG-01 have not been included.  
Figure 8 shows that there is regular coverage over the southwestern two-thirds of the RAA with 2008 
parallel transects on about 20 m transect spacing.  Both 1999 and 2008 mini-grids are found in this 
portion of the RAA.  In the northeastern one-third of the RAA, semi-parallel transects from 1999 were 
taken.  MEC found from the previous work are plotted as 200 ft radius (400 ft diameter) bubbles.  The     
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Figure 8.  Previous DGM Transects, Targets and MEC in East RAA-03 from the 
1999 and 2008 Field Seasons 

 
  
estimated primary RAA boundary encompassing the MEC bubbles is shown as the blue polygon 
boundary, which encompasses nearly the entire area where DGM surveys were conducted. 
 
 Figure 9 shows the results of the VSP (kriged) analysis for the eastern RAA-03 (color grid).  
Only MEC related targets (i.e., UXO, MPPEH, MD, and DMM) were used in the VSP analysis.  This 
figure shows the gridded target density derived from the VSP kriged analysis reported as targets per acre.  
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Relative high target densities (>150 targets per acre) are found on the western side of the area.  All of the 
targets used for the VSP analysis are plotted on this figure.  The final primary boundary of the east RAA-
3 (dotted black lines) contains all of the UXO bubbles plus the areas of relative high VSP computed target 
density.  This boundary contains nearly all of the MD targets in this AOC.  The MD targets lying outside 
of the boundary were analyzed and do not justify inclusion in the boundary.  Note that the boundary is 
primarily limited on the west by AOC boundaries for RG-01 (previously remediated) and OB/OD 
(separate RAA) as shown in Figure 8.  The south boundary of the revised RAA is limited by the 
approximate extent of the DGM transects, which also likely represents the limits of accessible areas on 
the south.  The northeastern boundary of the RAA appears limited by the extent of the DGM transects 
(and subsequent finds).  Note that there may be some inaccessible areas within the revised RAA 
boundary.   
 
 

 
 

Figure 9.  East RAA-02 Boundary from MEC and VSP Analysis 
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 Figure 10 shows the final RAA boundary for eastern RAA-03 from the combined MEC, VSP 
and database analysis.  Also shown on this figure are the preliminary wetland areas and cultural sites 
identified in the area.  The final east RAA-03 boundary determined from the analysis is labeled Area 1 on 
this map.  Coordinates for this area are provided in Attachment A.  The east RAA-03 includes the area 
within HG-01 as a separate site, and the boundary of HG-01 is also included in Attachment A.   
 
 

 
 

Figure 10.  Final East RAA-03 Boundary from MEC, VSP and Database Analysis 
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Section 4.0:  RAA BOUNDARY ANALYSIS: RAA-04 (SA93-01) 
 
 
 Figure 11 shows the DGM transects and targets from the 1999 and 2008 field seasons for 
RAA-04.  This RAA is comprised of portions of AOCs SA93-01, SA93-02, and step-out areas around 
SA93-03.  For the purposes of this report, the boundary analysis is divided into two parts: combined 
SA93-01 and SA93-02, and SA93-03 alone.   
 
 

 
 

Figure 11.  Previous DGM Transects and Targets in RAA-04 from the 1999 and 2008 Field Seasons 
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 4.1 RAA Boundary Analysis: RAA-04 (SA93-01 and SA93-02) 
 
  Figure 12 shows the DGM transects, targets and MEC (UXO, MPPEH, DMM) from the 1999 
and 2008 field seasons for this portion of RAA-04.  This figure shows that there is regular DGM coverage 
over a large portion of SA93-01.  The primary coverage is from 2008 transects taken on approximately 20 
m (parallel) transect spacing.  A 2008 mini-grid is found in the southeast portion of the SA93-01.  MEC 
found from the previous work are plotted as 200 ft radius (400 ft diameter) bubbles.  Two spatially 
separate estimated RAA boundaries encompass the MEC bubbles and are shown as the blue polygon 
boundaries.  The primary MEC boundary is located in the central-south portion of the AOC, and a smaller 
MEC boundary is located in the northeastern portion of the AOC. 
 
 Figure 13 shows the results of the VSP (kriged) analysis for this portion of RAA-04 (color 
grid).  Only MEC-related targets (i.e., UXO, MPPEH, MD, and DMM) were used in the VSP analysis.  
This figure shows the gridded target density derived from the VSP kriged analysis reported as targets per 
acre.  Relative high target densities (>150 targets per acre) are found primarily within the MEC 
boundaries shown.  All of the targets used for the VSP analysis are plotted on this figure.  The target 
databases were evaluated and all mortar- and rocket-related MD are plotted on this figure.  The final 
boundary of the primary RAA in the south contains all of the UXO/DMM bubbles plus the mortar/rocket-
related MD found nearby.  The smaller MEC boundary in the northeastern portion of the AOC contains 
one mortar/rocket-related MD and thus was finalized.  An isolated mortar/rocket-related MD item was 
found in the northwestern portion of the AOC and, since it was an isolated occurrence, it was not included 
in the final RAA boundaries.  The final RAA boundaries are based on the DGM transects (and intrusive 
results from these transects) as shown on Figure 11.  In some areas (i.e., the eastern and western 
boundaries of the southern RAA area, and the eastern boundary of the northern RAA area) the final RAA 
boundaries appear limited by the extents of the DGM transects.  In some cases, the extents of the DGM 
transects also represent the limits of accessible areas.  Note, however, there may be some inaccessible 
areas within the final RAA boundaries. 
 
 Figure 14 shows the final RAA boundaries for RAA-04 (AOCs SA93-01 and SA93-02) from 
the combined MEC, VSP and database analysis.  This figure also shows the locations of preliminary 
wetland areas.  The final RAA-04 boundaries determined from the analysis are labeled Areas 1 and 2 on 
this map.  Coordinates for these areas are provided in Attachment A.   
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Figure 12.  Previous DGM Transects, Targets and MEC in RAA-04 (AOCs SA93-01 and -02) from 
the 1999 and 2008 Field Seasons 
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Figure 13.  RAA-04 Boundaries (AOCs SA93-01 and -02) from MEC and VSP Analysis 
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Figure 14.  Final RAA-04 (AOCs SA93-01 and -02) Boundaries from MEC, VSP and Database 
Analysis 
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4.2 RAA Boundary Analysis: RAA-04 (SA93-03) 
 
  Figure 15 shows the DGM transects and targets from the 2008 field season for this portion of 
RAA-04 (AOC 93-03).  This figure shows that during the 2008 field season, 100% of the accessible 
portions of AOC SA93-03 were mapped with DGM, as well as step-out transects at 5 m (16.4 ft) 
separation along the south and east borders of the AOC.  During the project team meeting on October 25-
26, 2011, the team decided that a 50 ft step-out area (encompassing the previous step-out transects) 
should be mapped with 100% DGM coverage and investigated.  This figure shows the proposed step-out 
area, and the coordinates for this area are provided Attachment A. 
 
   
 

 
 

Figure 15.  Final RAA-04 Boundary for AOC SA93-03 



 

 

 
Attachment A 

 
Boundary Coordinates for Refined RAAs 



 

A-1 

RAA-02 (AOC C1-01) 
 
poly 1(RAA-02, C1-01 Area 1)      
              3129471.328834595                 346379.79521398 
              3129169.790601714               347091.4254435783 
               3129181.85213103               347236.1637953611 
              3129177.831621258               347457.2918328069 
              3128783.821663627               347899.5479076986 
              3128570.734645725               348193.0451210357 
              3128341.565588736               348197.0656308074 
              3128249.093863985               348277.4758262423 
              3128112.396531746               348345.8244923619 
              3128253.114373757               348442.3167268837 
              3128293.319471474               348522.7269223186 
              3128220.950295583               348611.1781372969 
              3127931.473592018               348655.4037447861 
              3127718.386574115               348723.7524109057 
              3127569.627712561               348474.4808050577 
              3127432.930380322               348261.3937871553 
              3127199.740813561               347762.8505754593 
               3127175.61775493               347682.4403800244 
              3127171.597245158                 347533.68151847 
              3128309.401510561               346456.1848996431 
              3128482.283430746               346387.8362335235 
              3129017.011230388               346138.5646276755 
               3129459.26730528               346351.6516455778 
 
poly 2 (RAA-02, C1-01 Area 2)      
              3126869.404808364               346204.0445390126 
              3126970.721576207               346204.0445390126 
              3126970.721576207               346305.7244493925 
              3126869.404808364               346305.7244493925 
 
poly 3 (RAA-02, C1-01, Area 3)      
              3127020.938136708               345916.9258920773 
              3127120.632867885               345916.9258920773 
              3127120.632867885               346016.6206232546 
              3127020.938136708               346016.6206232546 



 

A-2 

RAA-03 West (AOCs MI-01, MI-02 and MI-03) 
 
 
poly 1 (RAA-03, MI-01, Area 1)      
              3127891.320208155                337923.354782605 
              3127970.491589631               337913.4583599204 
              3128564.276950705               338091.5939682424 
              3128821.583940503               338116.3350249538 
              3129158.062311778               338106.4386022693 
              3129217.440847886               338230.1438858262 
              3129707.313770772               338235.0920971685 
              3129816.174420301               338329.1081126718 
              3130103.170678154               338492.3990869671 
              3130226.875961711               338536.9329890476 
              3130216.979539026               338695.2757520005 
              3129994.310028623               338680.4311179736 
              3129989.361817281               338794.2399788461 
              3129880.501167751               338789.2917675038 
              3129850.811899697               338853.6185149534 
              3129895.345801778               338848.6703036111 
              3129895.345801778               338898.1524170339 
              3129786.485152248               338893.2042056916 
               3129791.43336359               339180.2004635438 
              3129301.560440705               339417.7146079732 
              3129222.389059228               339383.0771285773 
              3129123.424832382               339383.0771285773 
              3129054.149873591               339303.9057471008 
              3128955.185646745               339259.3718450203 
              3128851.273208557               339204.9415202552 
              3128653.344754866               339145.5629841479 
              3128564.276950705               339120.8219274365 
              3128460.364512517               339115.8737160942 
              3128099.145084531               338912.9970510607 
               3127772.56313594               338724.9650200541 
              3127703.288177148               338596.3115251549 
              3127737.925656545               338408.2794941483 
              3127757.718501913                338314.263478645 
              3127891.320208155               337933.2512052895 
 
poly 2 (RAA-03, MI-01, Area 2)     
              3126792.485833217               337821.7744640206 
              3127006.800942269               337814.6306270522 
              3127133.008728711               337716.9981884841 
              3127318.748489889                337855.112369873 
              3127428.287323405               337886.0689967361 
              3127335.417442815               338240.8795661664 
              3127147.296402648               338590.9275776178 
               3126871.06803987               338614.7403675125 
              3126618.652466986               338657.6033893228 
              3126528.163865387               338800.4801286907 
              3126342.424104209                338367.087352608 
              3126778.198159281               337821.7744640206 
 
 
 
 



 

A-3 

poly 3 (RAA-03, MI-01, Area 3)      
              3126262.139815663                339078.822770872 
              3126365.409471495               339079.6171528399 
              3126363.026325591               338983.4969347192 
              3126262.934197631               338983.4969347192 
              3126262.139815663               339079.6171528399 
 
poly 4 (RAA-03, MI-01, Area 4)      
               3127881.42378547               339788.8304586441 
              3128232.746790772               339778.9340359596 
              3128153.575409296               340244.0659021338 
              3127817.097038021               340164.8945206574 
              3127871.527362786                339803.675092671 



 

A-4 

RAA-03 East (AOC RR-01) 
poly 1 (RAA-03, RR-01, Area 1)      
              3130215.294959398               338541.1385569641 
              3130332.148129112               338559.1159676892 
              3130345.631187155               338631.0256105899 
              3130682.707638253               338732.1485459189 
              3131044.503029096               338840.0130102699 
              3131141.131611744               338862.4847736764 
              3131446.747594072               338950.1246509615 
              3131489.443944544               339001.8097067964 
              3131860.228040751               339096.1911131035 
              3132089.440027496               339228.7745172016 
              3132363.595541055               339480.4582673539 
              3132529.886590263               339666.9739036275 
              3132698.424815811               339806.2988367475 
              3132876.175010434               339948.4535999362 
              3132480.221394155               340285.3615015068 
               3132237.09198065               340465.9719229674 
              3131827.245255028               340861.9255392463 
              3131625.795169553               340941.8109179693 
              3130906.826761046               341077.2687340647 
              3130792.208608966               341046.0092380426 
              3130799.155163637               341021.6962966922 
              3130816.521550316               341021.6962966922 
              3130823.468104988               340927.9178086261 
              3130844.307769002               340927.9178086261 
              3130844.307769002               340827.1927658885 
               3130813.04827298               340827.1927658885 
              3130819.994827652               340768.1470511803 
              3130851.254323674               340761.2004965087 
              3130851.254323674               340660.4754537711 
              3130819.994827652               340657.0021764353 
              3130819.994827652               340625.7426804132 
              3130872.093987689               340625.7426804132 
              3130868.620710353               340521.5443603399 
              3130844.307769002               340521.5443603399 
              3130844.307769002               340462.4986456316 
              3130819.994827652               340462.4986456316 
              3130823.468104988               340215.8959547912 
               3130632.43785152               340087.3846933674 
              3130573.392136812               340087.3846933674 
              3130305.949781957               339684.4845224169 
              3130462.247262067               339660.1715810665 
              3130528.239531447               339632.3853623802 
              3130642.857683527               339569.8663703362 
              3130701.903398235               339476.0878822701 
              3130767.895667615               339357.9964528536 
              3130799.155163637               339264.2179647876 
              3130799.155163637               339163.4929220499 
              3130785.262054294               339062.7678793123 
              3130754.002558272               338955.0962819031 
              3130681.063734221               338861.3177938371 
              3130580.338691483               338771.0125831068 
              3130493.506758089               338729.3332550774 
              3130413.621379366               338701.5470363912 
              3130316.369613964               338691.1272043838 
              3130212.171293891               338701.5470363912 



 

A-5 

              3130222.591125898               338534.8297242738 
 
poly HG01  (HG-01)    
              3130816.585716793               339425.6882665501 
              3131101.225217663               339543.0326847358 
              3130996.566682524               339766.6213734411 
              3130707.962843203               339661.9628383025 



 

A-6 

RAA-04 (AOC SA93-01, SA93-02 and SA93-03) 
poly 1 (RAA-04, SA93-01, Area 1)      
              3141657.884154529               349499.1942436878 
              3142102.208222009               349240.8662974783 
              3142153.873811251               349209.8669439331 
              3142314.037137901                349178.867590388 
              3142370.869286067               349442.3620955217 
              3142376.035844991               349643.8578935651 
              3142272.704666507               349819.5208969875 
              3142283.037784356               350150.1806681356 
              3142339.869932522               350274.1780823162 
              3142345.036491446               350429.1748500419 
              3141389.223090471               351803.4795238763 
              3141327.224383381               351860.3116720424 
              3140924.232787294               351917.1438202085 
              3140774.402578492               351891.3110255876 
              3140676.237958933               351622.6499615297 
              3140645.238605388               351173.1593351252 
               3140536.74086798               351018.1625673995 
              3140402.410335951               350956.1638603092 
              3140268.079803922               350635.8372070095 
               3140216.41421468               350491.1735571322 
              3140221.580773604               350398.1754964968 
              3140211.247655756               350201.8462573775 
              3140319.745393164                349886.686163002 
               3140438.57624842                349695.523482807 
              3140510.908073359               349426.8624187491 
              3140691.737635705               349173.7010314638 
              3141378.889972623               349168.5344725396 
              3141378.889972623               349499.1942436878 
 
poly 2 (RAA-04, SA93-01, Area 2)      
              3141933.291591908               352481.3851426888 
              3141982.826752483               352492.2209590646 
               3142343.50464042               352835.8711355536 
              3142326.476928973               353128.4381776996 
              3142123.692365368               353159.3976530589 
              3141598.929258027               352948.8732206153 
              3141549.394097453               352747.6366307794 
              3141928.647670605               352481.3851426888 
 
 
poly 1    (RAA-04, SA93-03, Step Out Area)  
              3142508.921000982               349266.6524795418 
              3142637.045362189               349268.2540340569 
              3142635.443807674               349450.8312487777 
              3142678.685779582               349450.0304715202 
              3142679.486556839                349218.605844089 
              3142508.120223724                349218.605844089 
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APPENDIX C 

Technologies and Process Options 
This appendix provides descriptions of the remedial technologies and process options considered for 
incorporation into the remedial action alternatives for Operating Unit (OU) B‐2. Information regarding the listed 
technologies and process options was excerpted from Engineer Manual (EM) 1110‐1‐4009 Military Munitions 
Response Actions (U.S. Army Corps of Engineers, 2007) and MEC Detection, Recovery, and Disposal Technology 
Assessment Report (TetraTech, 2005), as well as research conducted in support of the Andrew Bay Data 
Collection Assessment Technical Memorandum (CH2M HILL, 2011).  

C.1 No Action 
As required by the National Contingency Plan, a No Action option is included for comparison with the other 
general response actions, and it involves no action taken at the site to remove, contain, control, or mitigate 
hazards associated with munitions and explosives of concern (MEC) at the site. In addition, no action would be 
taken to reduce the potential for exposure, including no institutional controls (ICs) or engineering controls. 
Although considered easily implementable, conducting no action at the site does not achieve the remedial action 
objective developed for OU B‐2; therefore, it does not meet the criteria for effectiveness. There is no cost 
associated with the No Action remedial action alternative. 

C.2 Land Use Controls 
Land use controls (LUCs) comprise ICs, engineering controls, or a combination of both. ICs are legal devices 
imposed to ensure that ECs remain in place or to ensure that restrictions on land use remain in place (for 
example, affirmative and restrictive covenants, equitable servitudes, notices, educational materials, inspections, 
maintenance, and reporting). ECs include remedies to contain or reduce contamination (or both) and/or to 
provide physical barriers intended to limit access to property or limit exposure to contamination (fences, gates, 
signs, and/or caps/barriers). 

LUCs play an important role in site remedies, because the controls reduce exposure to MEC (by limiting land or 
resource use) and guide human behavior at a site. LUCs are used when contamination is first discovered, 
remedies are ongoing, and residual contamination remains onsite at a level that does not allow for unrestricted 
use and unlimited exposure after cleanup. 

C.2.1 Institutional Controls 
For the purposes of the OU B‐2 FS, ICs are non‐engineered administrative devices that help to minimize the 
potential for human exposure to contamination or protect the integrity of the remedy (or both). They are 
imposed to ensure that ECs stay in place or those restrictions on land use stay in place. ICs may include 
affirmative and restrictive covenants, equitable servitudes, notices, educational materials, inspections and 
maintenance, and reporting. 

C.2.1.1 Access Controls 
Access controls are a type of IC that consists of administrative or legal controls (or both). These controls minimize 
the potential for human exposure to MEC contamination and/or protect the integrity of a remedy. Access 
controls work by limiting land or resource use and/or by providing information that helps modify or guide human 
behavior at the site. Common examples of access controls include zoning restrictions, affirmative or restrictive 
covenants, building or excavation permits, well drilling prohibitions, easements, and equitable servitudes. Access 
controls are considered effective and implementable but require legal authority for implementation. The means 
by which access controls are memorialized depends on the nature of land transfer. With the exception of 
RAA‐05, if the remaining land is transferred to another federal agency, the LUCs will be documented as part of a 
Land Management Plan. Beach sweeps will be the continuing responsibility of Navy explosive ordnance disposal 
(EOD). If, however, the land is transferred to a non‐federal entity, the LUCs will be memorialized as restrictive 
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covenants to the deed. Requirements for both types of owners will be exactly the same; they will include 
educational awareness education and may include inspections, maintenance, and reporting. Access controls are 
considered effective and implementable, and they typically are associated with moderate costs, because legal 
support is required for development. 

Typically, access controls are accompanied by one or more types of site ECs, discussed below. Maintenance of 
such ECs as fences, gates, and signs may be required before or during implementation of an active remedy (or 
both). 

C.2.1.2 Educational Awareness 
Educational awareness, a type of IC, is defined as the process of providing the community and public with 
information about the site to advocate and strengthen early and meaningful community participation during 
cleanup and long‐term management of the site. Early and continued community involvement and educational 
outreach will help promote community acceptance of the MEC cleanup solution and may prevent or substantially 
reduce conflict with the community or other stakeholders as the process proceeds. 

An educational awareness program should include the following: 

 The creation of an administrative center where the awareness program manager can be reached and where 
all awareness information can be obtained 

 A network of contacts in the community at the private, local, state, and federal levels 

 Templates for communication strategies to facilitate identification of key audiences, messages, and 
communication approaches and methods 

 Roles and responsibilities of all response personnel who will conduct communication and outreach activities 

 Participation in training and desktop exercises to improve coordination pertaining to communications and 
outreach 

 Development of fact sheets, posters, and other printed informational materials to address site‐specific and 
community needs 

Educational awareness should include information about the site in terms of what is possible and not possible. 
This education will help to manage expectations. The educational awareness manager should understand that it 
is important to empathize with community members or other stakeholders. In addition, creativity and 
imagination – particularly when designing or implementing outreach activities – are of vital importance. 
Awareness activities should be designed to meet community needs. In addition, local residents can help 
disseminate information throughout the community. Adopting these attitudes and principles helps establish a 
relationship of mutual respect and trust with the community. Although stakeholders may disagree with cleanup 
decisions, they are more likely to understand and accept decisions if they believe the decision‐making processes 
are fair and consider their input. The components of educational awareness programs are considered 
implementable and effective, if consistently maintained. Costs for educational awareness programs are 
moderate, given the need for long‐term programs if MEC remains. 

The educational awareness program currently being implemented at Adak is described in the following 
subsection. 

C.2.1.3 Current Adak Institutional Controls and Educational Awareness Program 
The current ICs addressing MEC hazards at Adak are described in the OU B‐1 ROD (U.S. Navy et al., 2001) and 
consist of an island‐wide MEC educational awareness program. The MEC Education Awareness program is a 
subset of the broader Adak IC educational program. The intent of the educational awareness program is to 
familiarize the public with (1) the history of ordnance use, storage, handling, and disposal on Adak; 
(2) information regarding areas in which MEC is known or suspected to remain; (3) basic characteristics and 
hazards of MEC items on Adak; and (4) procedures that should be followed if a suspected MEC item is 
encountered. 
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As with other state educational plans that address public safety and health issues, involvement and buy‐in by the 
community are critical to the success of the educational awareness program. Public awareness about the 
potential explosive safety hazards that exist on Adak is raised by informing and involving the public in a variety of 
ways. The following agencies and groups are included in raising public awareness: 

 U.S. Fish and Wildlife Service and associated research personnel 

 City of Adak 

 Adak School District 

 The Aleut Corporation 

 The Aleut Enterprise Corporation 

 Adak Port Authority 

 Adak Airport Alaska Department of Transportation 

 Residents 

 Tourists 

 Fishers/fish plant 

 Adak Community Development Corporation – local Chamber of Commerce 

 Health clinic 

 Property owner contractors 

The public is made aware of the educational awareness program through the following: 

 On‐island teaching at school and public gatherings 

 Education modules available at the following Web site: http://adakupdate.com/ 

 Distribution of printed media 

 Distribution of visual media, including short film upon arriving at airport 

 Distribution of educational aids 

 Navy outreach and feedback from the community on the effectiveness of the program 

 Access to the Navy through a toll‐free telephone line and e‐mail 

 MEC identification and disposal process 

 Transferred property actions 

The U.S. Department of the Interior, Bureau of Land Management (BLM), maintains copies of the 2001 OU B‐1 
record of decision, the Hazardous Waste/Hazardous Substance Deed Notification, Land Transfer Parcels 1A and 
1B, and the Finding of Suitability to Transfer for these parcels. These documents are being retained as part of the 
permanent file of conveyance documentation. This measure will provide the current and future landowners with 
a source for information about MEC and types of remedial actions that have been taken, as well as their 
responsibilities concerning MEC. 

C.2.2 Engineering Controls 
ECs, a type of LUC, include physical barriers such as gates, fences, and natural barriers to keep trespassers away 
from a site; signs to warn people of dangers; and other types of engineered barriers. Monitoring and 
maintenance of these controls are required as part of a long‐term site management program. ECs are considered 
both effective and implementable. Costs for ECs are considered moderate because of required long‐term 
monitoring and maintenance. 

The Navy currently maintains the following ECs at Parcel 4 (OU B‐2) to deter public access: 

 A locked steel gate across the road accessing the Andrew Lake Range Complex and the Andrew Lake Seawall 
area 

 A locked cable gate across the road to the interior of the Andrew Lake Range Complex 

 Large rocks and a steel gate across the road to the eastern part of the Andrew Lake Seawall and the 
southwestern portion of the SA93 Area 
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 Barbed‐wire fences around the Andrew Lake Range Complex and the SA93 Area 

 Signs along fences and at Parcel 4 boundary locations, warning of the potential presence of MEC 

C.3 MEC Detection, Removal, and Disposition 
Removal of MEC from the OU B‐2 land area sites involves three remedial technologies (MEC detection, removal, 
and disposition with multiple process options), as described in Sections C.3.1 through C.3.3. Technologies and 
process options for detection and removal of MEC offshore are described in Section C.3.4. 

C.3.1 MEC Detection 
The objective of MEC detection is to determine the presence and location of potential MEC items. A variety of 
MEC detection process options are available, including visual observation and several types of geophysical 
systems. No single process option by itself is likely to be associated with MEC detection at OU B‐2, and no 
existing detection technology will achieve a 100 percent detection rate. However, certain types of geophysical 
systems will approach this success rate for MEC on or just below the surface. 

C.3.1.1 Visual Observation 
Visual observation is used to locate and identify surface MEC in areas where vegetation and other types of 
surface cover have been trimmed to a consistent height, or are absent. To accomplish the surface sweep, 
unexploded ordnance (UXO) technicians slowly walk across the survey area and look for and mark possible MEC. 

The effectiveness of visual detection is dependent on the experience and level of attention of the UXO 
technicians and requires that all potentially obscuring vegetation and surface materials are removed prior to the 
survey. Because of this, visual detection is typically combined with other detection process options. For the Adak 
OU B‐2 RAAs, the use of visual observation alone is not suitable because of presence of thick vegetation and 
tundra mat, which obscure the soil surface.  

C.3.1.2 Geophysical Systems  
Geophysical systems are composed of geophysical tools, positioning and navigation tools, deployment platforms 
and data management, and interpretation techniques. Instrument operators are also considered components of 
the geophysical system when their tasks are essential to the system’s performance.  

The selection and use of geophysical equipment requires qualified, experienced individuals and a qualified 
geophysicist to manage all geophysical investigations for MEC. A “qualified geophysicist” is a person with a 
degree in geophysics, engineering geophysics, or closely related field and who has a minimum of 5 years of 
directly related MEC geophysical experience.  

Geophysical Tools. Detection and location of MEC primarily depends on the ability of geophysical instruments to 
distinguish the physical characteristics of MEC from those of the surrounding environment. The best currently 
available detection systems detect the metallic content of the MEC, not the explosive filler. Various geophysical 
detection systems currently available and widely used to detect MEC are discussed below. A brief description of 
some of the lesser used systems is also included, with an explanation of why their use is limited to specific 
missions within the MEC detection arena and may not be applicable for use at Adak. Technologies formulated 
around detecting the explosive components of MEC, such as explosives “sniffers” are not addressed herein. 
Geophysical detectors are grouped into two main types of detectors: analog geophysical tools and digital 
geophysical mapping (DGM) tools based on how their data are interpreted.  

Analog Geophysical Tools are defined as instruments that produce an audible output, a meter deflection, and/or 
numeric output, which are interpreted in real‐time by the instrument operator. Analog detectors include all 
hand‐held metal detectors, “coin” detectors, and hand‐held ferrous item locators. As previously defined, analog 
detectors also include those digital tools that can be operated as analog tools. 

Analog Geophysical Surveys. Also known as “Mag and Flag” or “Mag and Dig,” this methodology is the approach 
used primarily by UXO personnel to locate buried ordnance. Hand‐held metal detectors, usually magnetometers, 



APPENDIX C 
TECHNOLOGIES AND PROCESS OPTIONS 

ES081911221140PDX | PDX/112490001 C-5 

are used to screen an area. Whenever the instrument detects an anomaly, the operator places a small flag in the 
ground. Advantages of analog geophysical surveys include the following: 

 Ability of geophysical operator to use real‐time field observations 

 Provides a precise anomaly location 

 Provides a real‐time indication of anomaly location 

 Anomalies can be excavated immediately following the survey 

 Can be operated with fewer vegetation and topographic constraints 

Analog geophysical surveys are particularly effective in areas where vegetation and terrain limit the use of larger 
digital systems. Also, analog approaches may be considered for use when there is insufficient difference between 
MEC and other metallic fragments and debris at the project property such that the use of DGM might be 
ineffective. However, significant challenges associated with analog geophysical surveys include the following: 

 Quality is dependent on operator training and demonstrated performance. 

 Quality can be affected by human factors such as attentiveness, distraction, and hearing ability.  

 The ability to define rigorous quality control (QC) measures that are capable of assessing the consistency of 
the operator’s effectiveness for the duration of the survey. 

 A greater percentage of small, non‐MEC items are typically detected during analog geophysical surveys. This 
results in a greater number of intrusive investigations vs. digital geophysical surveys. 

 The inability to evaluate electronic data further. 

 No permanent electronic record. 

 Hand‐held magnetometers are less sensitive to small amplitude anomalies and anomalies with low horizontal 
gradients than digital counterparts. 

 Hand‐held magnetometers are limited to detecting ferrous items only. 

 Hand‐held electromagnetic induction metal detectors’ depth of detection capabilities are related to the size 
of the coils (typically small) and transmitter power (typically low), which cause hand‐held systems to typically 
have a shallower maximum depth of detection. 

Digital Geophysical Mapping Tools are defined as instruments that digitally record geophysical measurements 
and where the recorded data can be geo‐referenced to where each measurement occurred. The data from DGM 
can either be interpreted in real‐time or any time after data collection work is complete. DGM includes all 
geophysical tools capable of recording and geo‐referencing geophysical measurements and includes all land‐
borne, airborne, and marine detectors. 

Digital Geophysical Surveys. Most magnetic and electromagnetic instruments have 
the capability to output a digital signal to a data logger that can be co‐registered with positional information to 
develop a two‐dimensional map of the characteristic that the instrument is measuring. Digital geophysical 
surveys are able to capitalize on the use of sensors with higher sensitivity, application of noise reduction 
techniques, and advanced data‐analysis techniques. Advantages of digital geophysical surveys include the 
following: 

 Uniform process for data collection and analysis 

 Provides geo‐referenced location of data and anomalies 

 Removes operator subjectivity (to place or not to place a flag) 

 Ability to further evaluate electronic data 
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 Provides a permanent electronic record 

 Allows for ability to define rigorous QC measures that are capable of detecting all or most possible failure 
modes for the geophysical survey 

Challenges for performing DGM include the following: 

 Decreased effectiveness in high‐clutter areas 

 Vegetation and topographic constraints 

 Defining anomaly selection criteria that meet the project team’s needs in terms of identifying all MEC, while 
not selecting large numbers of non‐MEC anomalies 

Specific Types of Geophysical Instruments. Geophysical equipment can also be divided into two broad classes of 
instruments: passive and active. Passive instruments measure existing magnetic fields and the fluctuations within 
those fields. Passive instruments commonly used to detect MEC include all types of magnetometers. Active 
instruments typically transmit an electromagnetic field and measure responses from the ground in the 
immediate vicinity of the detector. The active instruments most commonly used for MEC detection include 
electromagnetic induction metal detectors. 

Magnetometers. Most military munitions contain iron (ferromagnetic metal). When these types of MEC are in 
the presence of the earth’s magnetic field, a disturbance in the field is generated that magnetometers can 
detect. Some magnetometers use two magnetic sensors (called gradiometers) configured to measure the 
difference over a fixed distance of the magnetic field, rather than the absolute magnetic field. This configuration 
allows the gradiometer to perform with greater tolerance to cultural interference and improves detectability of 
some small MEC items. Because magnetometers respond to ferromagnetic metals, they will not be used to try to 
detect MEC that does not have a significant ferromagnetic metallic content. In addition, magnetometers are 
sensitive to many iron‐bearing minerals and "hot‐rocks" that sometimes cause a high "false‐positive" count. The 
following types of magnetometers and metal detectors are most often used to detect buried munitions: 

 Fluxgate Magnetometers. Fluxgate magnetometers are inexpensive, reliable, rugged, and have low‐energy 
consumption. Fluxgate magnetometers have long been a standard of EOD units as a quick and inexpensive 
field reconnaissance tool. Examples of fluxgate magnetometers include Schonstedt 52‐CX, Schonstedt 72‐CX, 
Foerster FEREX 4.032, and Ebinger MAGNEX 120 LW. Fluxgate magnetometers have not been commonly 
used at Adak Island because of the inability of the instrument to detect non‐ferrous MEC such as small arms, 
certain type of rockets, and the presence of iron‐bearing volcanic rocks that cause false positives.  

 Optically Pumped Magnetometers. Optically pumped magnetometers (common commercial types include 
the cesium‐vapor and potassium‐vapor magnetometers) utilize digital technology and are more expensive to 
purchase than fluxgate instruments. However, their high sensitivity, speed of operation, and high quality 
digital signal output make them a good choice for situations where digital data or digital post‐processing is 
required. These magnetometers are often used in conjunction with proton precession magnetometers that 
provide information on the time varying changes in the Earth’s magnetic field (diurnal variations) so that 
these changes can be removed from the magnetic field data. Proton precession magnetometers are less 
costly than optically pumped magnetometers and have less sensitivity and slower measurement rates but are 
suited for recording the relatively slow diurnal variations. Examples of optically pumped magnetometers 
include: Geometrics G‐858, Geometrics G‐822, Scintrex Smart Mag, and Gem Systems GSMP‐40. Optically 
pumped magnetometer have not been commonly used at Adak Island because of higher cost and 
maintenance requirements.  

Electromagnetic Induction Metal Detectors. Electromagnetic induction metal detectors work by either rapidly 
turning the current on and off or a sinusoidally varying current within a coil on the instrument. This varying 
current generates a changing primary magnetic field into the ground and induces electrical eddy currents in any 
nearby metallic objects. These currents then produce a secondary magnetic field that is measured by the 
instrument. They differ from magnetometers in that they are not limited to detecting ferrous items and can 
detect any conductive metal. In addition, electromagnetic induction metal detectors are usually less affected by 
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geologic sources than are magnetometers. There are numerous types of electromagnetic induction metal 
detectors available. However, two types are most commonly used in the search for MEC: time domain 
electromagnetic detectors (TDEMI) and frequency domain electromagnetic detectors (FDEMI), and are described 
as follows: 

 Time Domain Electromagnetics. TDEMI instruments work by pulsing an electrical signal in the transmitter 
coils that produces a primary magnetic field that induces an eddy current in the ground. The transmitting coil 
is turned off, and the secondary magnetic field produced from the resulting eddy current decay is then 
measured at predefined times. The eddy current decays much more slowly in conductive targets (such as 
metallic items) than in resistive materials (most soils). Such instruments provide a capability to locate all 
types of metallic military munitions. Because the signal from the buried metallic objects is recorded during a 
time when the signal from the instrument is off and the signal from the geology is attenuated, TDEMI 
instruments are one of the more reliable methods of detecting buried metallic items. The depth at which 
TDEMI instruments can detect metallic objects is dependent on antenna loop size and transmitter power. 
Examples of TDEMI instruments include ElecGeonics EM61, Geonics EM 61‐hh, Geonics EM61‐MK2, Geonics 
EM63, G‐tek/GAP TM5‐EMU, Vallon VMH3, and Schiebel AN PSS‐12. TDEMI instruments have been used at 
Adak Island because of their capability to locate all types of metallic military munitions and data reliability.  

 Frequency Domain Electromagnetics. FDEMI instruments work by transmitting a sinusoidally varying electro‐
magnetic signal at one or more frequencies through a transmitter coil. A separate receiver coil measures a 
signal that is a function of the primary signal and the induced currents in the subsurface. Depending on the 
size of the instrument and the frequencies generated, the system can detect metallic objects at varying 
depths and sizes. Because the signal from the buried metallic objects are recorded during a time when the 
primary signal is still on, these instruments measure the induced currents in the subsurface metallic objects 
differently than the TDEMI instruments. FDEMI instruments measure differences in the phase and amplitude 
between the received signal and the transmitted signal. The presence of subsurface metallic items will result 
in changes in the measured parameters. As with TDEMI, the depth at which FDEMI instruments can detect 
metallic objects is dependent on antenna loop size and transmitter power. However, if careful measurements 
are made at multiple frequencies, this information can often provide diagnostic information on the type of 
buried metallic objects as well as the size of the object. Most commercial coin detectors are FDEMI 
instruments. Example types of FDEMI instruments include White's All Metals Detector, Fisher 1266X, Garrett, 
Geophex GEM3 Foerster Minex, and Minelabs Explorer II. Although less commonly used than TDEMI 
instruments, FDEMI instruments have been used at Adak Island to detect metallic items at varying depths.  

Munitions detectability using geophysical sensors is dependent on numerous factors, but the general rule is the 
larger the munition, the deeper (or farther away from the sensor[s]) it can be detected. Many factors must be 
considered when evaluating whether a given geophysical system or technique can detect a given specific 
munition. These factors include munition type, length, diameter, surface area, volume, weight, and orientation 
with respect to the geophysical sensor. For electromagnetic inductance (EMI) sensors, additional factors of the 
geophysical systems that are relevant to the detection depths of munitions include the physical size of the 
instrument’s transmitter and receiver coils, operating power of the transmitter coil, sensitivity of the receiver(s), 
measurement/sampling densities, speed of the survey platform, distance of the sensor(s) from the item, 
geologic/environmental conditions at the site, and signal loss caused by the electrical conductivity of sea water. 
For magnetometers, the additional relevant factors include the sensitivity of the magnetometer, 
measurement/sampling densities, distance of the sensor(s) from the item, and geologic/environmental 
conditions at the site.  

Currently available magnetometer geophysical systems cannot discriminate between munitions and other 
metallic debris. Deposits such as volcanic sands, rocks, and boulders can create widespread anomalies that mask 
or distort magnetic anomalies resulting from munitions. Given the relatively recent volcanic origin of Adak Island, 
magnetic interference is very likely to be a factor affecting data quality.  

Positioning and Navigation Techniques. The precision, and often the accuracy, of measured geophysical data 
positions are critical components of the geophysics products. Because the ultimate goal of magnetometer and 
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EM surveys is to reproduce the actual potential field that exists over a given site, the success of the surveys relies 
heavily on how well the geophysical system can accurately and precisely locate where each measurement was 
actually taken. 

Precision is defined as how well a positioning system can register where one measurement was taken with 
respect to all other neighboring measurements that were taken. Accuracy is defined as how well a positioning 
system can register where measurements were taken with respect to a geographic coordinate system. This term 
is used to define how close reported coordinates are to the actual, physical locations on the earth where the 
measurements were taken. In most cases, the terms precision and accuracy need not be differentiated, and only 
the term accuracy need be used.  

The following three levels of accuracy are needed for geophysics to support MEC detection: 

1. Screening level to determine areas of interest, as implemented by airborne sensors or characterization 
efforts by ground based sensors by corridors, transects, or meandering pathways. Typical accuracies will be 
sub‐meter to tens of meters. 

2. Area mapping as performed by man portable and towed arrays. Typical accuracies will be sub‐meter to 
several decimeters.  

3. Interrogation where highly accurate dense data are acquired to interrogate and then by post processing the 
accurate layered data, discriminate a previously located target anomaly. Typical accuracies will be centimeter 
to sub‐decimeter. 

Positioning options for geophysical surveys include (1) Line and Fiducial and (2) Differential Global Positioning 
System (DGPS), Real‐Time Kinematic (RTK) DGPS, and Robotic Total Station, described as follows: 

 Line and Fiducial positioning (also referred to as line and station, conventional positioning, or straight‐line 
profiling) is the simplest form of geophysical data positioning, and has been in use for the longest period of 
time. The premise of line and fiducial positioning is that the geophysical instruments are operated in straight 
lines between fixed, known locations. Often, a rectangular coordinate system is used to define a local 
Cartesian coordinate system over a given area. These areas are usually called grids, and each grid is uniquely 
identified. The normal convention is to assign Cartesian coordinates of zero east (or zero “x”) and zero north 
(or zero “y”) to the southwestern corner of a grid. The geophysical measurement positions in the grid are 
calculated by collecting data in a straight line from one known location in the grid to another known location 
in the grid. Most often, fiberglass measuring tapes are stretched along either the southern and northern 
edges of the grid, or along the western and eastern edges of the grid, from one grid corner to the next. In this 
manner, the distance gradations on the fiberglass tapes provide the known locations along the grid 
boundaries, and the geophysical operator can traverse the grid from one known point to another with 
relative ease. As the operator traverses the grid to collect data, the geophysical instrumentation is setup to 
either collect data at regular intervals in time (time‐based triggering) or at regular intervals in distance by use 
of an odometer trigger (distance‐based triggering). Common time‐based triggering intervals are 0.1 sec 
(10Hz measurement rate), and common distance triggering intervals are 20cm. The data logging system is 
configured to capture the starting location, direction of travel, measurement triggering parameters, and any 
other instrument‐specific information that is needed to calculate positions of individual geophysical 
measurements that are recorded. Because the distance traveled along each survey line is known, all 
measurements recorded along a linear segment can be equally spaced between the known points between 
which the data were collected. Often, intermediate known points, or fiducial marker lines, will also be 
established within a grid by stretching additional fiberglass measuring tapes parallel to, and at equal intervals 
between, the fiberglass tapes placed along the grid’s boundary. These intermediate markers are used by the 
operators to help maintain straight survey lines and allow them to make “fiducial marks” at known points 
within the data stream. Data that is “marked” with a fiducial mark (often a special character appearing in a 
marker column within the data stream) signifies the sensor was at a known location at the time that 
measurement was made. Line and Fiducial positioning may have been used during early MEC investigation 
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activities at Adak Island as part of DGM surveying tasks. This technology was largely replaced in the early 
2000s with DGPS, as discussed below.  

 DGPS and RTK DGPS navigation accuracy of the positions has increased over the last decade. Software for 
most geophysical systems now includes a means of integrating GPS positions with geophysical data. GPS 
equipment varies drastically in price and quality; therefore, a minimum standard for equipment to be used in 
DGM surveys must be defined. The level of accuracy required for a specific project depends on the goals. For 
characterization surveys, accuracy within 10 meters may be acceptable, while a more detailed investigation 
may have more demanding requirements.  

 Small hand‐held units manufactured for recreational use are not acceptable for most DGM work. These 
units typically cost $150 to $400, and while helpful for finding general locations, are not capable of the 
level of precision necessary for most DGM surveying. Wide Area Augmentation System (WAAS) is a 
system of satellites and ground stations originally developed for aviation that provide GPS signal 
corrections. WAAS enabled handheld GPS receivers are reported to have accuracy of 3 to 5 meters. 
Hand‐held DGPS units have been used at Adak Island for general navigation to site locations and marking 
general features. These units are not used when greater location precision is required.  

 The use of DGPS allows for the correction of clock errors, atmospheric effects, and signal reflections. Sub‐ 
meter accuracy is possible using DGPS, given favorable conditions. Three types of DGPS are in use: 
(1) utilizing GPS base stations that transmit corrections via radio, commonly known as RTK, (2) using 
U.S. Coast Guard or Department of Transportation beacons transmitting corrections, and (3) using a 
satellite based service such as the OmniSTAR system. Post‐collection processing of GPS data are also 
possible using data collected by a nearby base station whose data are made available to the public. DGPS 
is the most accurate and common form of GPS surveying performed for MEC detection. DGPS has been 
commonly used at Adak Island to survey features, sample locations, boundaries, and other items.  

The number and location of satellites visible to the antenna, and the presence of obstructions influence the 
level of accuracy for a GPS reading. Dilution of Precision (DOP) is a measure of the level of precision that can 
be expected for a particular arrangement of satellites. The DOP is computed from a number of factors, 
including: HDOP (horizontal), VDOP (vertical), TDOP (time). Together, these factors are used to compute the 
PDOP (position dilution of precision). Lower DOP values indicate better accuracies are being achieved by the 
DGPS system. Although PDOP is commonly used, HDOP and TDOP may be more applicable to DGM work, in 
which the x and y coordinates are used to map anomalies. GPS accuracy in the vertical dimension is less than 
in the horizontal. Most GPS receivers can be programmed to output the calculated DOP values (such as HDOP 
and PDOP). Although PDOP (or HDOP) gives some indication of data quality, an important indicator of data 
quality is the number of satellites used for determining position and the signal to noise ratio (SNR) of each 
that is being detected by the GPS receiver. It is possible to have a low PDOP and still have significant errors in 
positioning. A minimum of four satellites is needed to determine a three‐dimensional position; 
however, accuracy increases with additional satellites. For DGM surveys, a minimum of four satellites should 
be used at all times for GPS data collection.  

If recording geophysical data in a separate device from the GPS data, all measurements in each data file must 
have an associated time stamp, which is later used to merge the position readings with the geophysical data. 
This introduces a potential source of error that can be difficult to detect and to correct, and therefore, data 
collection in this manner is not recommended. Rather, all data from geophysical and navigation instruments 
should be streamed into a single recording device (typically a field computer), which generates time stamps 
for all data streams using the same system clock. 

 Robotic Total Station operates under a different concept than the other positioning systems. The RTS 
essentially is an automated laser survey station that derives its position from traditional survey methodology 
by determining the station coordinate position and orientation based upon reference to two existing known 
points establishing a baseline. The RTS tracks a prism attached to the geophysical sensor and computes the 
location. The robotic portion maintains track on the moving prism and records relative position and elevation 
in reference to the survey baseline. Dynamic positions may be recorded at several times a second. However, 
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RTS must have constant line‐of‐sight from the single point RTS station to the roving prism. Position gaps must 
be interpolated with loss of line‐of‐sight. With the use of the appropriate firmware and operation procedures 
the RTS can maintain lock in moderate wooded areas by predicting the location of the sensor and then 
reacquiring it following the obstructions. The technology can provide sub‐centimeter accuracy for static 
positioning in open areas. This precision can become diluted by interpolations for areas with loss of line‐of‐
sight such as obstructions caused by tree trunks and branches. Error can be introduced by sloped terrain 
where the sensor lean provides a variable offset in relation to the actual sensor location. A position accuracy 
of 0.07 to 0.27 meters has been consistently demonstrated for RTS in field trials. RTS has been used at Adak 
Island as part of geophysical surveying.  

Geophysical System Deployment Platforms. Geophysical instruments can be deployed 
using various platforms in order to collect data in the most efficient manner over a particular project property 
and include the following: 

 Man‐Portable Systems are deployed using individuals to carry or pull the equipment across the survey area. 
Because of access and terrain mobility limitations, the use of a Geonics EM61‐MK2, 1‐meter by 1‐meter coil 
in man‐carry skirt mode or the 1‐meter by 0.5‐meter coil in stretcher mode are the standard instrument 
configurations that have been demonstrated to be the most efficient and reliable data collection method at 
Adak Island.  

 Multiple Instrument Arrays involve joining several sensors in an array that are pulled behind a vehicle or 
individual to achieve greater data density and greater production rates than possible with a single sensor 
system. Terrain permitting, multiple instrument arrays can be used in cases where a particular geophysical 
instrument provides good detection results. However, because of access and mobility limitations, such arrays 
have been less commonly used at Adak Island.  

 Airborne Systems include magnetic and electromagnetic surveys. Airborne surveys have the potential to 
achieve greater data density and production rates than possible with ground‐based systems. However, 
because of access and site‐specific requirements, airborne surveys are generally limited to large open areas 
and relatively large MEC targets, because the increased distance from the targets to the sensor reduces the 
ability to detect smaller objects. Airborne systems are typically deployed early in the site investigation 
process to define MEC areas of interest. However, airborne systems have not been used at Adak Island to 
identify the high MEC density areas or areas of interest due to steep rugged terrain and rapidly changing 
weather conditions.  

 Underwater Systems. Recent developments in sensor technology, computers, and navigation techniques 
have also led to the effective use of geophysical surveying for UXO in shallow marine environments. 
Additional discussion is provided in Section C.5.1.  

Classification. Classification is a process used to make a decision about the likely origin of a geophysical sensor 
signal. In the case of munitions response, high‐quality geophysical data can be interpreted with physics‐based 
models to estimate parameters that may be useful for classification. The parameters in these models are related 
to the physical attributes of the object that resulted in the signal, such as its physical size and aspect ratio. The 
values of these parameters may then be used to estimate the likelihood that the signal arose from MEC, rather 
than munitions debris (MD) fragments or metallic scrap items.  

The Strategic Environmental Research and Development Program (SERDP) and Environmental Security 
Technology Certification Program (ESTCP) have been pursuing two approaches to classification. The first is to 
maximize the performance possible with commercially available, industry standard geophysical sensors. Carefully 
collected data can be analyzed to extract a limited amount of information about the detected target to support a 
decision about whether it is likely to be a munition. Beyond commercial technology, purpose built sensors 
provide substantially more information to better characterize detected objects. Advanced sensors emerging from 
research to field include the MetalMapper, TEMTADS, and Berkeley UXO Discriminator.  

To fully realize their value, new methods have been developed to visualize and efficiently analyze the survey 
data. ESTCP initiated a Classification Pilot Program in 2007 to validate the application of a number of recently 
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developed technologies in a comprehensive approach to munitions response. The goal of the program is to 
demonstrate that classification decisions can be made using an explicit approach, based on principled physics‐
based analysis that is transparent and reproducible. As such, the objectives of the pilot program are as follows: 

 Test and validate detection and classification capabilities of currently available and emerging 
technologies on a real site under operational conditions. 

 Investigate how classification technologies can be implemented in cleanup operations in cooperation 
with regulators and program managers. 

Three separate technology demonstrations have been conducted at a range of complexity sites. Each 
demonstration indicated that substantial classification is possible with carefully collected survey data using 
commercial EM sensors, particularly in areas that are cluttered with small MEC items and fragments from larger 
projectiles. Future SERDP/ESTCP demonstrations are planned to evaluate a wider range of site conditions, 
including a mix of munitions types, vegetation, and terrain, and develop implementation strategies in 
conjunction with site stakeholders. Because this technology is still in the demonstration and validation phase, it 
may be applicable in future for consideration as a treatability study and/or remedial action planning task at 
OU B‐2. 

Geophysical System Verification (GSV) is a physics‐based alternative to the traditional geophysical prove‐out 
(GPO) used on munitions response projects. The GSV moves resources from an upfront evaluation of geophysical 
systems that are already well‐understood to ongoing verification of system performance, building confidence 
that data generated throughout a munitions response project are meeting project objectives. 

The GSV process will support a simplified but more rigorous verification that the geophysical system is operating 
as intended. This process will also provide ongoing monitoring of production work. The two main elements of the 
process include the following:  

 Instrument Verification Strip – The GPO, which consists of several tens to a hundred or more targets, is 
replaced by an instrument verification strip (IVS) containing a handful of targets. The objective of the IVS is to 
verify that the geophysical detection system is operating properly. The IVS targets should be observed in the 
data with signals that are consistent with both historical measurements and physics‐based model 
predictions. Adjacent measurements of the site noise determine whether targets of interest can be detected 
reliably to their depth of interest under the site conditions. 

 Blind Seeding Program – The production site is seeded with targets at surveyed locations that are blind to 
the data collection and processing teams. The objective of the seed program is to provide ongoing 
monitoring of the quality of the geophysical data collection and target selection process as it is performed 
throughout the project. The blind seeds should be numerous enough to be encountered on a daily basis, 
selected as potential targets, and their signals should be consistent with both historical measurements and 
physics‐based model predictions. 

Both the IVS and the seeds rely on the availability of well‐characterized targets. Sensor response to a variety of 
targets has been characterized using models developed to interpret data from the Geonics EM61‐MK2 
electromagnetic induction sensor and the various magnetometers. Blind tests have validated the models and 
their predictions can now be used to verify that sensors are detecting expected signals and are working as 
intended. As next generation sensors become available, similar predictions can be generated.  

For the purpose of verifying sensor operation, an “industry standard object” (ISO) is used in place of the actual 
munition. Munitions can vary by make and model number. There are many different types of 60‐millimeter 
mortar, for example. ISOs, in contrast, have the advantage in that they will be made to the same specification 
regardless of where they are obtained. Three sizes (small, medium, and large) of commonly available pipe 
sections have been characterized. Together, the three sizes should meet the objectives of most munitions 
response projects.  

GSV retains the essential functions of the GPO while shifting project resources from upfront confirmation of what 
is already known to ongoing monitoring of project quality. This approach reduces the logistical burden of multiple 
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mobilizations and acquisition of surrogates in the current process. The approach also results in greater 
confidence in the performance of the production geophysics and the success of the overall project. GSV is one 
component of a quality project. All normal data and process QC measures would continue to be implemented in 
addition to the IVS and production blind seed program. 

C.3.2 MEC Removal 
After MEC is detected, the objective of removal operations is to gain actual control of the MEC for immediate or 
future disposition. The physical removal of MEC from an area definitively and verifiably removes the hazard. 
Removal is also required to fully determine MEC characteristics and hazards, and to plan and execute appropriate 
disposition activities. Technologies and process options associated with MEC removal must also consider the 
generation of other wastes (for example, MD, material potentially presenting an explosive hazard [MPPEH], and 
other debris) during the course of remedial action, and these additional materials must be properly managed. 
MEC removal is accomplished by manual excavation, mechanical excavation, or mechanical screening. 

C.3.2.1 Manual Excavation 
Manual excavation consists of removing or digging individual anomalies. The method involves using the hand 
tools (for example, shovels, picks, and trowels) to excavate the selected item – using only human power to do the 
work. This is the industry standard method for performing MEC removals and investigations. Depending on a 
number of criteria (for example, expected MEC and operating environment), actual techniques can vary from 
removal in shallow layers of the covering surfaces to use of pick and shovel for deeper items. Hand excavation 
can be used very effectively in most terrain, soil, and vegetation conditions and is the only choice in very rough 
terrain (for example, steep or with reduced access). This process option, which focuses on recovering the source 
of one anomaly at a time, is the effective way to access subsurface anomalies for the removal of MEC. However, 
this process option may be constrained based on site‐specific conditions, such as in areas with high water tables 
and/or areas with high metal density. 

C.3.2.2 Mechanical Excavation 
Mechanical excavation consists of removing the source of single anomalies using commonly available mechanical 
excavating equipment (such as a backhoe or excavator) to assist in the excavation of anomalies. For safety 
reasons, the equipment can only be used to dig to within 1 foot (vertically or horizontally) of any targeted 
anomaly. The equipment is normally used to dig a hole beside the anomaly, with UXO technicians manually 
finishing the excavation and removal approaching from the side of the anomaly. Mechanized removal generally 
excavates anomalies at a slower rate than hand digging in softer soils, but it can be very useful in assisting 
manual dig teams when working in hard‐to‐dig soils or sites with highly concentrated areas of metallic material. 
Mechanized removal is also well suited for deep excavations. For sites with few anomalies in deep locations 
and/or with soil that is difficult to excavate, mechanized removal should be a primary method to consider. 
However, mechanical excavation can be difficult to implement at sites with high groundwater levels that may 
require dewatering during excavation or at sites with steep or unstable slopes. Mechanical excavation has been 
used at Adak Island to supplement manual MEC recovery operations. 

C.3.2.3 Manual Screening of Excavated Materials 
Manual screening can be used as a stand‐alone process or in combination with mechanical excavation, as described 
below. After the soil has been excavated and transported to a work area, it is placed in a thin (6‐inch or less) layer. 
UXO technicians use hand‐held geophysical instruments and hand tools to screen the soil layer and remove MEC 
and metallic materials. 

The method involves using heavy equipment to move and place the soils, and hand tools (for example, shovels, 
picks, and trowels) to excavate the identified items for screening and ultimate disposal. This technology is 
considered effective for smaller soil excavations. However, soils with a high density of metallic debris would 
require significant time and effort to screen and remove metallic items. The effectiveness of manual screening 
can be degraded by wet, cohesive soils, and excessive vegetative root mass in the excavated soils. 
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C.3.2.4 Mechanical Screening of Excavated Materials 
Mechanical screening is typically used in conjunction with large soil excavations. After the soil has been 
excavated, it is transported to a work area where it is processed through a series of screens and conveyors to 
produce size‐segregated materials. Magnetic separators installed on the conveyor belts can be used to remove 
MEC and other ferrous items from the soil streams. UXO technicians conduct observation of these activities from 
one or more shielded positions. 

This method is considered effective in the ability of the equipment to separate soils into manageable streams of 
soils that are different sizes. When the maximum particle size in the soil stream is smaller than the smallest MEC 
item in the excavation area, it allows EOD personnel to spot‐check this stream and then return it as backfill to the 
excavation. This leaves the larger sized streams that require detailed inspection by personnel to locate MEC. Also, 
manual screening is typically performed in the final output of the soil screen to ensure no MEC remains.  

Mechanical screening has been attempted several times at Adak with little success. The soil is extremely wet in 
RAAs that might be considered for this technology, and the effectiveness of mechanical screening can be 
degraded by wet cohesive soils and excessive vegetative root mass that clog the screens. Also, the land area 
required to spread out large amounts of soil to keep it dry and secure in is difficult to establish and maintain. 
Experience has shown that magnetic separators attached to screening machines are not effective at removing 
ferrous metal items recovered from Adak soils due to the soil adhering to these items.  

C.3.3 MEC Disposition 
Disposition represents the best means of immediately and conclusively eliminating explosives hazards associated 
with MEC and MPPEH at OU B‐2. This may be accomplished through blow‐in‐place (BIP) destruction, acceptable‐
to‐move MEC/MPPEH consolidation and open detonation, controlled detonation, and thermal flashing. Use of 
different disposition methods depends on site conditions and the type and condition of MEC/MPPEH 
encountered.  

C.3.3.1 Blow-in-Place Destruction 
BIP is the destruction of MEC that is unacceptable to move because of fuzing or other condition by detonating 
the item without moving it from the location where it is found. This is accomplished by placing an explosive 
charge alongside the item. Individual MEC are destroyed using this approach. BIP operations are suitable for 
singular or low‐volume items located in areas capable of accommodating high‐order detonations and providing 
the associated minimum safety distances. BIP operations often allow application of certain ECs (for example, 
sandbag mitigation), which may result in reduced minimum safety distance requirements.  

BIP destruction is highly effective and has been used previously at Adak as a MEC disposition method. Minimum 
safety distances can be achieved and disposition confirmation is completed immediately after demolition 
operations.  

C.3.3.2 Consolidation and Open Detonation 
For acceptable to move MEC, consolidation and open detonation operations are defined as the collection and 
subsequent destruction by explosive detonation of MEC items. This process can be used either “in grid” (within a 
current working sector) or at an established demolition site. Acceptable to move determination should be made 
by senior UXO‐qualified personnel in accordance with appropriate regulations and guidance. Engineer Pamphlet 
1110‐1‐17 (Establishing a Temporary Open Burn/Open Detonation Site for Conventional Ordnance and Explosives) 
provides a further definition: “There are two situations that may describe the consolidated shot process: 
1) munitions may be collected from anywhere on site and detonated at a designated, sited disposal area or 
2) munitions may be collected within a grid and detonated at a designated spot within the grid.” 

Consolidation and open detonation operations are suitable for operations involving large numbers of stable MEC 
(this approach is not necessarily the best option for loose propellants, phosphorus‐filled munitions, or fuzed 
munitions). In addition, consolidation and open detonation operations typically require less donor/initiating 
explosives per item than BIP operations require. However, consolidation and open detonation operations require 
significantly greater area to conduct these operations. There is also a greater risk of kick‐outs as the quantity of 
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MEC/MPPEH in each respective shot increases. Specific requirements regarding surrounding features (for 
example, buildings and roads) and area size must be addressed.  

C.3.3.3 Controlled Detonation Chamber 
A controlled detonation chamber, also known as a “Donovan Blast Chamber,” is used to perform controlled 
destruction of MEC in a blast chamber. The explosion chamber consists of an elongated, double‐walled, steel 
explosion chamber anchored by bolts to a reinforced‐concrete foundation. The chamber is equipped with a 
double‐walled access door for charging batches of explosives and a double‐walled vent door for discharging the 
products of detonation. The double walls of the chamber, access door, and vent door are filled with a granular 
shock‐damping material such as silica sand, and the floor of the chamber is covered with a shock‐damping bed 
such as pea gravel. Within the chamber, plastic polymer film bags containing water are suspended from steel 
wires over the explosive material. 

Materials to be treated are placed in the unit through the access door and onto the granular bed. The suspended 
plastic bags contain an amount of water that approximates the weight of the explosive. An electrical blasting cap 
is attached to the igniter lead wires. The access and vent doors are interlocked with the electrical igniter to block 
ignition unless both doors are positively shut. When the doors are opened after a detonation, a vent fan is 
activated and the gaseous products of detonation are drawn through the vent door opening and discharged to a 
scrubber system or baghouse. The controlled detonation chamber can be used to safely detonate explosive 
charges in a wide variety of sizes, ranging from 2 to 15 pounds net explosive weight. A smaller, transportable 
version of the chamber called “the T‐10” can be used to treat up to 10 pounds net explosive weight per shot. 

The controlled detonation chamber is a highly effective means for destruction of MEC for areas in which BIP or 
consolidation and open detonation are not feasible. However, this method requires specialized equipment 
operated by qualified UXO‐trained personnel that must be brought to Adak. This methodology generally requires 
more labor hours than are required with BIP or consolidation and open detonation. Equipment inspections and 
maintenance must be regularly scheduled, adding downtime to project duration. Additional equipment and 
regulatory approval/permitting may be required for the disposition of residual waste streams. Finally, the 
equipment is expensive to rent, ship, and operate. The CDC can only detonate one or two items at a time 
depending on explosive weight and is very time consuming. For these reasons, and because BIP and 
consolidation and open detonation disposition methods can be conducted at Adak, the controlled detonation 
chamber is not considered a viable alternative for MEC/MPPEH disposition at Adak.  

C.3.3.4 Thermal Flashing 
The purpose of thermal flashing is to thermally remove minor explosives residue from MD. Thermal flashing is 
used for small arms and pyrotechnics (Class 1.4 and 1.2) disposal and final treatment of MD, following inspection, 
before packaging and shipment to a recycler for final disposal. The Navy contractor on Adak in 2008 used a 
portable Thermal Flashing Unit (TFU) to process MD prior to packaging and shipment to a qualified recycler. 

Material treated in the TFU at Adak, per Naval Ordnance Safety and Security Activity instructions, is restricted to 
those items that have undergone the dual, certification‐verification process and are declared category 5X 
decontamination, or items that were unable to be 100 percent visually inspected but never contained high 
explosives. Decontamination to the 5X level indicates the materials have been completely decontaminated, are 
free of explosives, and may be released to the recycler for final disposal. Decontamination is achieved by 
exposing the MD to high temperatures (between 600 and 1,400 degrees Fahrenheit) for specified periods.  

Items are classified 5X through visual inspection only when every surface is visible and capable of being 
inspected. Visual inspection is applicable only to pieces of metal that have no cavities, holes, blind spaces, rivets, 
cracks, or other obscured features. Prior to flashing, the UXO Quality Control Specialist must ensure the proper 
inspections of the material were completed and documented. Under no circumstances will MEC, or potential 
MEC, be processed through the TFU.  
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A portable TFU can process up to 30 pounds of category 5X MPPEH or 70 pounds of small arms ammunition 
(0.50 caliber and below) in a single burn. These capacities and ratings will not be exceeded. Thermal flashing is 
performed in the following four phases: 

1. Pre‐flashing Phase – Setup site, equipment, Exclusion Zones, and materials to be flashed. 
2. Flashing Phase – Notifications, loading procedures, thermal flashing, and wait times. 
3. Post‐Flashing Phase – TFU shutdown, cooldown, and downloading procedures. 
4. Certification and Verification – Inspection and sampling to confirm flashed items are inert. 

All thermal flashing operations must be conducted in accordance with applicable federal and state laws. Thermal 
flashing furnaces typically have slow feed rates, lengthy wait times for approach, and regularly scheduled 
inspection requirements that negatively affect planned/actual production rates. Thermal flashing furnaces also 
have high maintenance requirements on mechanical parts and heating chambers; toxic residue (for example, 
lead and mercury) is produced and requires disposition in accordance with state and federal environmental laws. 
In accordance with U.S. Department of Defense (DoD) 4145.26‐M, destruction chambers and incinerators should 
be equipped with suitable pollution‐control devices, such as multiple‐chamber incinerators with thermal‐
incinerator afterburners. Cleaning and maintenance crews will require significant personal protective equipment 
to perform routine tasks in maintaining the system.  

C.4 Material Documented as Safe and Metal Scrap Processing 
and Disposal  

MEC removal and disposition operations typically leave behind residue ranging from MD to packaging materials 
to metal scrap from munitions and targets. Recovered MD and metallic scrap must be recycled in accordance 
with DoD regulations. This scrap must have all hazardous materials (including explosives and other MC) removed 
before it is released to commercial recycling firms. 

Identification of Material Documented as Safe (MDAS) means the item is completely safe and qualifies for 
recycling, providing the following: 

 The item meets demilitarization requirements. Release of the material may be contingent on further 
demilitarization, as discussed in NAVSEA OP 5 paragraph 13‐15.10 (NAVSEA, 2010). 

 Every surface is visible and capable of being inspected. Visual inspection is only applicable to pieces of metal 
that have no cavities, holes, blind spaces, cracks, or other obscured voids. 

Items with all cavities visually accessible and determined by qualified inspectors to be visually free of explosives 
may be classified as MDAS and will be documented as such by signature from the two inspectors on DD Form 
1348‐1. The following statement will be included on the DD Form 1348‐1: 

This  certifies  that  the  material  potentially  presenting  an  explosive  hazard  listed  has  been 
100 percent properly inspected and to the best of our knowledge and belief, is inert and/or free of 
explosives. 

If demilitarization is required, MDAS will be passed through a mechanical shredder. Shredders and crushers can 
be used to deform/demilitarize MD that retains a munitions shape, thus making it unable to be reused. These 
technologies use large machines to deform metal components, resulting in unusable remnants and overall 
reduced volume of scrap. Shredders, crushers, and associated equipment (for example, balers) are considered 
effective, because these items can potentially reduce the volume of lighter MD and RRD, in turn reducing 
subsequent transport resources and costs for the project. 

Following certification and verification pursuant to the requirements of DoD 4140.62 (DoD, 2008), scrap metal 
will be segregated into ferrous and non‐ferrous materials and shipped off‐island for recycling. Release of MDAS 
for disposal will be in accordance with requirements of Enclosure 3 of DOD Instruction 4140.62 (DoD, 2008) with 
documentation of requisite licenses, permits, certifications, and authorities. 
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Special consideration must be given to safety issues and associated liabilities when considering the use of 
commercial metal recycling firms for crushing, shredding, or otherwise processing MEC‐related scrap. Instances 
of public exposure to explosive hazards (some with injuries and fatalities) have sensitized public and government 
entities to these hazards. Particular attention must be paid to the decontamination, quality assurance, quality 
control, and documentation processes associated with disposition of scrap and residue.  

C.5 Offshore MEC Detection and Removal 
The first part of this section provides a summary of approaches and technologies to detect, and characterize the 
nature and extent of MEC, DMM, MPPEH, MD, and metal scrap in Andrew Bay and to assess possible source 
area(s). The second part of this section presents potential remedial action technologies to address the offshore 
portion of RAA‐05.  

C.5.1 Offshore MEC Detection Technologies 
C.5.1.1 Sediment and Particle Movement Modeling 
Several mathematical models are available to estimate the transport characteristics of sediments and particles 
along the sea bottom. Identification and selection of these models would be conducted when more detailed 
bathymetric, current, wave, and MEC information is available. Estimation of potential for mobilization and 
transport of munitions in the marine environment to Andrew Bay requires an adequate representation of wave 
and current conditions along the northern shoreline of Adak Island. A wave propagation modeling study that 
would simulate propagation and wave transformation from deep water to the Adak Island shoreline would 
provide information about the site‐specific wave conditions that are needed to better assess potential munitions 
source locations. 

A site‐specific wave propagation model would require information regarding deep‐water boundary conditions. 
Wave data from existing Bering Sea buoys lack directional data and the buoys are too far away to provide data 
that can be directly applied at Adak Island. A focused hind‐cast modeling study could be performed for the Bering 
Sea area based on historical meteorological information. Data from such a study would provide offshore 
boundary conditions for a near‐shore wave propagation modeling study. Results of near‐shore wave and current 
modeling could then be fed into a model for calculating transport of munitions. Numerous mathematical models 
are available to estimate the transport characteristics of sediments and particles along the sea bottom. 
Identification and selection of these models can be conducted when more detailed bathymetric, current, wave, 
and munitions information is available. 

C.5.1.2 Visual Dive Surveys 
Visual observation during dive surveys can be used to locate and identify MEC on the seafloor. To accomplish the 
survey, divers swim slowly across the survey area and note the locations and types of possible MEC. Successful 
use of dive surveys to locate MEC in Andrew Bay would depend on favorable weather and diving conditions for 
an extended period of time because of the large and undefined boundaries of the study area and unknown 
nature of MEC hazards. The Offshore Environmental Survey (U.S. Navy, 2000) conducted by Navy personnel did 
note that visibility and calm surface conditions during the survey were acceptable for diving operations. The 
report recommends the following: “Subsequent reconnaissance/clearance operations should incorporate 
multiple dive teams to search and clear such a large area. This will require detailed planning and logistics. 
Maximum operational safety and effectiveness will be achieved by conducting small boat operations from a 
larger support platform. This platform should be capable of launching and recovering multiple dive boats, as well 
as berthing and messing both support and diving personnel. Emergency medical services and an onsite 
recompression chamber will be required for personnel safety.” 

These recommendations identify general resources required for such a survey, but they do not constitute a 
practical, implementable approach to conducting one. The rarity of suitable weather conditions, as noted in 
anecdotal reports from previous investigations, makes realistic planning impracticable for the visual survey of 
the area.  
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Data quality is also likely to be unacceptable. The presence of kelp beds and large boulders and cobbles that 
likely obscure munitions greatly reduces the reliability of identifying individual munitions. Close inspection of 
suspect MEC would appear to be both unworkable under safety requirements and inefficient in reducing the rate 
of survey operations. Finally, the management of visual observations to produce reliable location information for 
use by geographic information system applications is unlikely to provide reliably reproducible MEC locations, 
given the dynamic bottom conditions. 

Diving represents a significant commitment in labor hours and cost for the coverage obtained, and it has the 
highest safety risk of all the investigative approaches considered, particularly in the heavy surf conditions of 
Andrew Bay. Direct observation and mapping of MEC by divers are not considered a primary data collection 
effort in this appendix because the feasibility of this method of investigation cannot be evaluated reliably without 
first addressing the data gaps with other technologies. Other technologies could initially be used as a primary 
method to further define and pinpoint the MEC source areas with the use of dive surveys to further refine the 
data and provide up‐close identification of munitions, associated fuzing, and explosive hazards. 

C.5.1.3 Underwater Cameras 
Current technology ranges from handheld digital cameras with underwater housing and memory cards to 
tethered, high‐resolution video cameras with panel displays on support craft. Systems are also available for 
incorporating infrared light technology to assist in low‐light/low‐ visibility scenarios and for laser scaling. Benefits 
of using underwater cameras to detect munitions in sediment include the low cost and ease of use. Cameras can 
be mounted to a surface vessel or tethered to a towed depressor wing, sled, or remotely operated vehicle (ROV). 
Some video systems use GPS, depth sensors, altimeters, cable counters, and/or acoustic ultra‐short baseline 
positioning system to track the position of the camera in two‐ or three‐dimensional space. General positioning 
uses vessel‐mounted GPS or a Smart Tether system (a real‐time navigation system that uses GPS and sensors 
embedded within the tether to accurately navigate an ROV from a moving point). The effectiveness of 
underwater cameras decreases with loss of visibility, which occurs in high‐turbidity water environments. 
Underwater cameras cannot detect objects buried beneath the sediment or cobble surface. However, marine 
survey contractor staff members have reported that general visibility conditions are relatively good in the area of 
Adak Island when compared with other locations throughout the Alaska region. 

C.5.1.4 Instrument Platforms 
Remotely operated vehicle (ROV) is the commonly accepted name for an unmanned, submersible vehicle that is 
tethered to a vessel on the surface by a means of a cable. ROVs have thrusters that generally provide three‐
dimensional maneuverability and are operated by a person (or persons) aboard the surface vessel. The surface 
operator(s) are linked to the ROV by a tether that contains cables carrying electrical signals back and forth 
between the operator(s) and the vehicle. Most ROVs are equipped with a video camera and lights. Additional 
equipment is commonly added to expand the vehicle’s capabilities; this equipment includes sonars, a still 
camera, manipulator or cutting arm(s), and other instruments. 

ROVs are capable of being used in deep water, in conjunction with magnetometers and EMI sensors, and are 
capable of video‐recording and establishing the position of objects protruding from or on the seafloor 
(depending on the technology used). Because of these factors, ROV technology is potentially applicable for 
munitions detection if used in conjunction with other detection technologies. ROVs are significantly less effective 
in rougher waters with strong currents, which can easily be the conditions found in the Bering Sea. 

Towed pods, “fish,” or bottom‐towed arrays are much like the ROVs in that they may carry one or more types of 
remote sensors described below. The platform is tethered to the surface ship by a strong cable or fixed tow bar 
and its communications links. A tethered system’s depth and trajectory are controlled by the speed and direction 
of travel of the surface vessel, with less ability to control lateral movements. Towed fish are generally lighter and 
more portable than ROVs, which tend to be used with smaller, more maneuverable surface vessels. Additionally, 
fish are less likely to be tangled in plants or other organic snags; however, a fish would be just as susceptible to 
loss or snags in rigid debris fields and/or kelp beds. Debris fields are a hazard, as indicated by subsurface surveys 
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performed by others who discovered antisubmarine nets, sunken vessels, and submerged vehicles during 
geotechnical surveys in Kuluk Bay (Golder Associates, 2004). 

Fixed arrays can also be attached to the underside or the side of the hull of a surface vessel. With attached 
arrays, a greater number of remote sensing instruments can be deployed simultaneously to perform area 
surveys. However, the resolution of the data will change as the surface vessel moves from shallow to deeper 
water because the fixed deployment depth of the equipment does not change with location or time. Advantages 
are that (1) precise survey locations can be recorded since the navigation/GPS equipment is on a stable platform 
on board the ship and (2) the equipment is less likely to be damaged or lost. The size of the surface vessel also 
affects the ability to conduct surveys in a nearshore environment. 

For the relatively shallow waters typically surveyed for MEC, much of the equipment may be installed on the 
survey vessel. This is especially true for the multibeam sonar system, and it is frequently true for the SBP system. 
Geophysical systems, when used in very shallow water (less than 3 meters), can often be floated and towed 
behind a vessel with enough separation to avoid interference from the metal, motor, and electronics on the 
vessel. The typical minimum operating depth for a small survey launch is approximately 3 feet. Maximum depths 
are limited by local weather conditions and the distance of the vessel from shore. 

C.5.1.5 Magnetometer and Electromagnetic Inductance Surveys 
The two most common geophysical technologies for detecting munitions presence that have been adapted for 
underwater use are magnetometry, specifically EMI discussed in Section C.3.  

For geophysical instrument/ systems to detect individual munitions underwater or buried in the seafloor, the 
closer the detector is to the marine sea bottom, the better. For current best‐available magnetometer systems, an 
acceptable distance for reliable detection of individual munitions is 3 to 6 feet. The two most common 
operational platforms for deploying this type of underwater detection sensor are (1) a diver using a handheld 
instrument and (2) a towed array. Towed arrays contain one or several magnetometers, EMI sensors, or a 
combination of both that can be pulled along slightly above the bottom behind a vessel. Arrays can be suspended 
from an underwater mast or towed by cable and “flown” along, either at a fixed distance below the surface of 
the water or at a fixed distance above the bottom surface, bathymetry permitting. Towed arrays would include 
positional calculations originating from RTK GPS, which are then merged with ultra‐short baseline acoustic 
positioning systems for tracking and navigation or layback calculations that estimate the position of towed 
equipment to mark anomaly positions. 

The advantage of using these systems is that they are able to detect metallic items buried in the shallow 
sediment, or that might be out of sight between or beneath boulders. However, for large survey areas offshore of 
ALSW‐01, either EMI application (hand‐held or towed array) may be more appropriate for identification of 
concentrations of metallic anomalies (such as MD fields) rather than selection of individual items. Emerging 
marine sensor equipment configurations include multiple sensor arrangements, which form sensor arrays that 
would significantly increase the single‐pass areal coverage of a towed sensor. 

Disadvantages associated with underwater geophysical surveys are that the sensors must be maneuvered and 
towed along the area of investigation and are susceptible to snagging, and the sensor platform may be unstable 
because of currents or unlevel seafloor terrain and protruding objects. Water‐surface (or near‐water‐surface) 
towed magnetometers and EMI systems have a much lower detection capability than those towed near or along 
the bottom surface. Therefore, they typically are used only in very shallow water or when searching for very large 
targets. Weather conditions, currents, and tides in the Bering Sea might also severely affect the stability of the 
sensor platform. As depth of water increases in Andrew Bay, so would the complexity and difficulty of the 
geophysical survey operation. 

As noted in Section C.3, currently available geophysical systems cannot discriminate between munitions and 
other metallic debris. Deposits such as volcanic magnetite sands, rocks, and boulders can create widespread 
anomalies that mask or distort magnetic anomalies resulting from munitions. As an example, magnetic 
interference for magnetometer surveys has proven to be a factor affecting data quality and the ability to detect 
items during marine surveys on the Olympic Peninsula, a much more mature geologic setting (U.S. Navy, 2007). 
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C.5.1.6 Side-scan Sonar 
Side‐scan sonar is an acoustic system that can be used to detect objects on the seafloor. All acoustic systems 
transmit sound energy and analyze the return signal (echo) that has bounced off the seafloor or other objects 
that protrude from or are on the surface of the seafloor. The strength of the return echo is continuously 
recorded, creating a “picture” of the seafloor. The advantage of using acoustic technologies is that, when 
compared with the other technologies, a very large area can be surveyed in a relatively short time with a very 
high image resolution. Currents, tides, and weather conditions can adversely affect acoustic technologies if the 
survey vessel on which they are mounted or the towfish in which they are installed is not stable or instrumented 
to correct for motion (for example, heave, pitch, roll, and yaw). Use of digital data and positional recording allow 
real‐time visualization of underwater topography and positive location of objects. 

This sonar technology is applicable to searching and mapping the condition of the seafloor and in areas where 
the seafloor is relatively smooth, potentially locating munitions. Digital images are recorded and positioned with 
GPS and other positioning technologies. Some objects may be easily identifiable with a degree of discrimination 
between munitions and clutter. In addition, side‐scan sonar systems can be used in both clear and turbid waters. 
Side‐scan sonar cannot differentiate between metallic and nonmetallic objects and cannot detect items buried in 
the sediment. The system can, however, provide an indication of sediment type and relative hardness by 
measuring variations in the acoustic return backscatter and seafloor composition and habitat can be inferred 
from these variations. If a high‐data‐density survey is to be completed, the time and cost of the survey would be 
proportional to the amount of data that must be collected. Many munitions located under and around large‐
diameter boulders would not be detected by this technology. Discriminating between munitions and scrap items 
may not be possible or reliable, although a high‐quality, high‐frequency, conventional side‐scan sonar can 
discriminate between objects with compact geometry down to a nominal centimeter size. Developing systems 
that use multibeam echosounder (MBE) focused‐array technologies can achieve very high resolution at longer 
ranges, can allow higher survey speeds, and can increase detection along track coverage. This type of technology 
might be used in conjunction with geophysical survey systems for further site characterization of MEC nature and 
extent.  

C.5.1.7 Multibeam Sonar 
An MBE sonar system provides bathymetric and often imagery data over a swath between 120 and 150 degrees 
wide below the survey vessel. The system transmits a fan‐shaped beam that is very wide across the course of 
instrument track and very narrow along the track. The system generates a large number of very narrow beams 
across the track. Each time the sonar pings, it derives a depth measurement for each beam. Transmission of 
more than 250 beams tens of times per second is typical. 

This technology, when combined with appropriate vessel attitude, heading, and position sensors, can generate a 
full‐coverage map of the seafloor. A high‐resolution system can accurately map even very small features 
(20 centimeters or less) in shallower depths, while providing swath coverage of three to four times the water 
depth. Maintaining accurate measurements of the survey vessel’s three‐dimensional attitude is important for 
generating data of acceptable quality. Similar to side‐scan sonar, an MBE sonar system can measure variations in 
the acoustic return backscatter, from which the seafloor composition and habitat can be inferred. Similar surveys 
have been conducted successfully in the area of Kuluk Bay off the eastern shore of Adak Island. 

This technology is useful for searching and detecting objects that are lying on or protruding above the seafloor 
surface, but it cannot differentiate between metallic and nonmetallic objects and cannot detect items buried in 
the sediment. Many munitions located under and around large‐diameter boulders would not be detected by this 
technology. The probability of detection can be increased, however, by increasing sounding density. Sounding 
density can be increased by reducing the line spacing or by increasing the ping rate or the total number of beams 
transmitted per pulse. 

Distinguishing between munitions and scrap items may not be possible or reliable using multibeam bathymetry 
alone; however, this technology can provide critical information for the safe operation of a towed geophysical 
system array. High‐resolution bathymetry data that are integrated with side‐scan imagery and 
magnetometer/gradiometer/EMI data can provide the basis for a much better definition of site conditions, 
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differentiation of ferrous and nonferrous objects, and discrimination of buried items. The successful combination 
of this information can provide much better indications of possible MEC distribution than the individual use of 
these technologies. 

C.5.1.8 Synthetic Aperture Sonar 
Synthetic aperture sonar (SAS) combines a number of acoustic pulses to form an image with much higher 
resolution than is possible with conventional sonar. SAS moves the sonar along a line and illuminates the same 
spot on the marine floor with several pulses from a different origin. By coherent reorganization of the data from 
all the pulses, a synthetic aperture image is produced. This technology requires a very‐high‐quality navigation 
system on the towfish and advanced processing techniques to be effective. SAS cannot discriminate between 
individual munitions and other debris. Many munitions located under and around large‐diameter boulders are 
unlikely to be detected by this technology. 

This sonar technology is applicable to searching and detecting objects that are lying on or protruding above the 
seafloor surface. Digital images are recorded and positioned with RTK GPS. In addition, SAS systems can be used 
in both clear and turbid waters. However, as depth of water increases, so does the complexity and difficulty of 
the survey operation. This type of technology might be used in conjunction with other geophysical survey 
systems for characterization of MEC nature and extent. If a high‐data‐density survey is to be completed, the time 
and cost of the survey would be proportional to the amount of data that must be collected. 

C.5.1.9 Buried Object Scanning Sonar 
Buried object scanning sonar (BOSS) is an acoustic technology developed to generate images of objects buried in 
sediments using reflection tomography. BOSS is a relatively new, emerging technology that transmits frequency 
modulation (FM) pulses over a wide frequency band. These pulses “illuminate” buried targets and the return 
pulses are then measured with an array of hydrophones. The resulting reflection‐generated topographic images 
provide target shape information useful for target classification. 

A BOSS system can be used in both clear and turbid water, and it can be used to locate individual munitions that 
are on or just below the sediment surface. However, the system needs to be used in conjunction with a 
magnetometer or electromagnetic system in order to differentiate between metallic and nonmetallic objects. 

C.5.1.10 Sub-bottom Profiling 
Sub‐bottom profiling (SBP) systems are acoustic systems that are typically used to identify and characterize 
sediment layers on or under the seafloor. SBP systems essentially use the principle of seismic reflection to image 
various layers of the seafloor. Active SBP systems can be either high‐frequency or mid‐ to low‐frequency, 
compressed high‐intensity radar pulse systems. High‐frequency systems achieve relatively high resolution; 
however, their bottom penetration depth is significantly less than that obtained by lower frequency systems. SBP 
data can be used to locate changes in thicknesses in the near‐surface stratigraphic layers, as well as to provide 
information on sediment types. 

SBP systems are acoustic systems that are potentially capable of detecting large concentrations of munitions in a 
homogeneous environment, and are effective in turbid waters. SBP can be used to identify soft or hard sediment 
or rock and, therefore, can be used to determine whether munitions are likely or unlikely to be buried in a 
certain location. The digital images collected in the SBP systems are recorded and positioned with RTK GPS. 

SBP is a poor technology for locating small, isolated individual objects on the marine floor or subsurface. This 
technology cannot differentiate between metallic and nonmetallic objects, and it is adversely affected by sea and 
weather conditions. SBP is not a standalone munitions detection technology, but it could be useful to assess 
depth of burial of dense objects. However, SBP would not be able to differentiate cobbly to bouldery ALSW‐01 
offshore seafloor areas from munitions accumulation areas. 
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C.5.2 Offshore MEC Removal  
This section describes the technologies and process options considered for recovery of MEC from the seafloor in 
Andrew Bay, such that MEC does not continue to be mobilized and deposited on the beach and seawall at 
RAA‐05. 

C.5.2.1 Divers 
EOD or UXO‐qualified divers could be used to conduct visual and handheld instrument‐guided searches to 
remove MEC in water depths of 120 feet or less. As a guide for level of effort, a diver can perform two dives per 
day of one hour or less in waters 60 feet deep. This depth range would not require decompression diving, 
although barometric chambers would be required onsite. These depth ranges also conform to Navy policies that 
limit the depth of underwater munitions response actions (U.S. Navy, 2005). These searches could be conducted 
in clear or turbid waters using a grid pattern technique. If MEC were found, divers could assess the safety and 
logistical aspects of moving the items, and then remove the appropriate small MEC by hand or other means and 
bring them to the surface for proper handling. 

The use of divers is a time consuming and inherently dangerous operation, especially in waters as remote to 
medical support infrastructure as Adak Island. The often harsh weather conditions, cold water temperatures, 
waves, and tides in Andrew Bay would make this approach even more dangerous. The U.S. Navy Diving Manual 
typically does not allow diving in currents in excess of 1 knot. Diving requires extensive logistical and emergency 
services support. Divers are able to remove by hand only small MEC located on the seabed floor, although 
airbags, winched lines, and robotic arms might be used for larger items. Large boulders have been reported as 
prevalent on the seabed floor. MEC that is partially buried or obscured by poor water visibility, kelp, or large 
boulders would be difficult to locate and remove from this area. 

Close inspection of suspected MEC located within and among boulders or kelp would be necessary to assess the 
potential for safe removal. This appears to be conceptually difficult and complex in terms of managing safety 
risks and requirements, and to be ineffective in producing an efficient rate of clearance operations. The likely 
source area immediately adjacent to the shoreline depositional portion of ALSW‐01 and within the 100‐foot 
depth contour is roughly 250 acres in extent, an exceptionally large area for divers to cover given the short 
working season in Andrew Bay. The actual extent of MEC may be much larger (on the order of thousands of 
acres) and in much deeper waters (up to 300 to 600 feet deep), further complicating diving and removal 
operations and extending the required duration of clearance. The expected safe rate of survey, assessment, and 
clearance of MEC from among the large‐diameter boulders and kelp reported in this area is likely to be very low. 

Little is known about the areal density throughout the possible source areas. Reliable estimates of this factor 
would be needed in addition to establishing a sound estimate of underwater survey and clearance rates. A 
surface swimmer survey discussed in the Andrew Bay Data Collection Assessment Technical Memorandum 
(CH2M HILL, 2011) described the sea bottom adjacent to the seawall in waters about 15 feet deep as “an 
ordnance rich environment” (U.S. Navy, 2000). 

Given these factors, clearance of the submerged lands that are the source of MEC deposition at the beach and 
seawall by divers is not considered further in the assessment of process options for offshore MEC removal. Diving 
clearance actions might be used as a supplemental approach to other clearance techniques. Clearance with 
trained divers would be re‐evaluated if site characterization information indicates a relatively confined MEC 
source area in shallow water, which would allow for safe inspection and handling.  

C.5.2.2 Dredging 
Hydraulic or mechanical dredging is an approach that is used to remove sediment from designated underwater 
locations. Dredging has the capability of covering a relatively large area in a relatively shorter amount of time, 
compared to individual anomaly detection and removal. Dredge spoils would be screened to separate MEC and 
other metallic debris for handling in an adjacent barge. In general, hydraulic dredges are more productive and 
mechanical‐type dredges are best suited for removing large amounts of sediment. Dredging would require UXO 
construction support for inspection and segregation of MEC and metallic debris in the dredge spoils. 



APPENDIX C 
TECHNOLOGIES AND PROCESS OPTIONS 

C-22 ES081911221140PDX | PDX/112490001 

Use of dredging methods for MEC clearance would involve addressing munitions response safety requirements 
and protective engineering measures for crew members similar to those for the magnetic methods described 
earlier. Furthermore, permitting issues and issues regarding habitat damage, and wildlife that relies on that 
habitat are likely to be extensive with any dredging approach. Additionally, any activity that intentionally disturbs 
potential MEC on the sea bottom would generate the risk of unintentional detonation. The most direct threat 
from this type of detonation likely would not be blast or fragmentation, but instead would be the generation of a 
large detonation bubble. This bubble, which could produce an effect similar to that of sea mines, could endanger 
the dredge platform or support vessels. If suction dredging were implemented, screens could be used to limit the 
size of potential MEC recovered. This practice would enable the recovery of items such as 81‐millimeter mortar 
projectiles, while reducing the risk of recovering larger items that might require more blast and fragmentation 
mitigation. This practice would require the use of other methods to address larger MEC. 

Dredging represents the greatest amount of material handling with assessment, sorting, and handling of mixed 
debris, rock, sediment, and MEC by response personnel required on a barge deck. MEC is likely to be in varying 
states of corrosion and abrasive damage on the seafloor. The types of MEC include small arms ammunition up to 
bombs and similarly large munitions. Further handling of these items with mechanical means and with mixed 
materials is likely to further damage the munitions items. Reliable remote mechanized methods for the 
inspection and safe handling of hundreds or thousands of cubic yards of sediments and debris‐containing MEC 
were not identified during research for this assessment. Although dredging for MEC has been conducted at other 
areas, thus, the safe and efficient processing of recovered MEC and other materials in the rough surf and low 
temperature environment of Andrew Bay may be infeasible with respect to safety risks. 

There are many variations of dredging approaches used that depend on the nature of seafloor composition. 
Hydraulic pipeline dredges and numerous types of dredge buckets (including clamshell buckets, backhoe and 
hopper), and) and sediment segregation methods are used to maximize the effectiveness of dredging (U.S. Army 
Corps of Engineers, 2006). Specialized projects where MEC has been recovered during a dredging project include 
Toussaint River, Kokkola Channel Project, Baltimore Harbor and Netherlands. However, seafloor dredging has 
never been performed for the express purpose of MEC recovery. Environmental dredging to remove MEC 
contaminated sediments would be inherently slower than navigational dredging because of the care that must be 
taken to avoid excessive re‐suspension and ensure that sediment/seafloor material is not “missed” by the 
dredge.  

A hydraulic dredge floats on the water and excavates seafloor material through a “vacuum head” and pumps the 
material through a temporary pipeline to a floating barge or on‐shore location, often several thousand feet away. 
This dredge acts like a floating vacuum cleaner that can remove sediment very precisely. The dredge discharge 
line and return line are the only obstructions in the environment. It is a very unobtrusive method that does not 
require disturbing the shoreline and only requires one trip in to put the dredge in the water and one trip out 
when the project is complete. Hydraulic dredging considered cost effective because the equipment can operate 
continuously as long as staging area is available to place dredged materials. Although hydraulic dredging provides 
the cleanest and least obtrusive method for sediment removal without damaging the sensitive environment, it 
may not be effective for the removal of large heavy cobbles and boulders that characterize much of the seafloor 
in Andrew Bay and the potential for clogging pumps with entrained material. In consultation with the Navy’s 
Explosive Safety Authority (Naval Ordnance Safety and Security Activity), hydraulic dredging of large MEC items 
require additional and more extensive explosive safety requirements which limit the use of this as an appropriate 
technology for recovering MEC in Andrew Bay.  

A large‐scale clamshell bucket dredge would likely be the most effective means to remove the cobbly substrate 
of Andrew Bay for sorting on a barge deck. In addition, clamshell dredging has been implemented to depths of 
200 feet. Dredging would remove both metallic and nonmetallic material that would need to be managed 
separately. If the seafloor consisted of large boulders, the efficiency of operations would be reduced, given the 
requirement to handle large quantities of rock mixed with debris and MEC. This would require a yet more robust 
screening process than is required with magnets or rakes. Also, mechanical dredging might require addition of 
technologies to control turbidity, such as silt barriers, floating silt curtains, or silt protectors. 
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The costs for dredging are considered high. The technology includes mobilization of specialized barges to Adak 
Island. Significant permitting and environmental protection measures would also be expected to conduct this 
type of activity in an area protected by the Federal Coastal Zone Management Act. Increased engineered 
explosive safety measures would be required for the safety of crew members.  

However, because mechanical dredging has the capability of covering a relatively large area in a relatively shorter 
amount of time, compared to individual anomaly detection and removal, the use of mechanical dredging is 
considered further as a process option for MEC recovery in the offshore environment of RAA‐05. 
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APPENDIX D 

Basis of Quantity Estimates 
This appendix describes how information from previous investigations and the 2008 RI was used to estimate the 
quantity of anomalies to be investigated during future remedial actions at the OU B‐2 remedial action areas 
(RAAs), as well as to predict the distribution of munitions and explosives of concern (MEC), materials presenting 
potential explosive hazard (MPPEH), and munitions debris (MD) at each RAA. The quantities presented in this 
appendix were used in the development of the cost estimate assumptions presented in Appendix E. 

Attachment D1 contains the following three reports prepared prior to completion of the Draft Feasibility Study 
(FS): 

 DGM Target Analysis for OU B‐2, OBOD, prepared by Blohm Consulting LLP in April 2011 

 Anomaly Density Analysis at the Andrew Lake Disposal Area AOC, extracted from Visual Sample Plan Anomaly 
Estimate and Density Analysis at AOCs MM‐10F, MM‐10G and MM‐10H and Anomaly Density Analysis at the 
Andrew Lake Disposal Area AOC, Former Naval Air Facility Adak, Adak Island, Alaska, prepared by Battelle in 
June 2011 

 Estimation of Digital Geophysical Mapping Targets Using Visual Sample Plan OU B‐2 RAA‐02, ‐03 and ‐04, 
prepared by Battelle in November 2011 

The first two reports were prepared prior to the reorganization of the Draft and Draft Final FS. Therefore, the RAA 
numbers in those two reports do not match those in the Draft Final FS. The following changes should be noted 
when reviewing the first two documents: 

 RAA‐01 (ALSW‐01) and RAA‐02 (ALDA‐01) are now RAA‐05 

 RAA‐05 (OB/OD‐01) is now RAA‐01 

Attachment D2 contains two tables. Table D2‐1 presents an analysis of predicted distributions of MEC, MPPEH, 
and MD in each RAA based on the estimated anomaly counts for each RAA presented in the three reports 
previously listed, and the distribution of historical finds in each RAA (see Appendix B). These data, along with 
other RAA‐specific information, comprise the quantities to be managed at each RAA under each remedial action 
alternative, as listed in Table D2‐2.  
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Battelle         April 8, 2011 
505 King Avenue 
Columbus, Ohio 43201-2693  
 
Via email: (Les Clarke: clarkef@battelle.org). 
 

Re: DGM Target Analysis for OU B-2, OBOD (RAA-05).   

Dear Les: 

This document provides an analysis of Digital Geophysical Mapping (DGM) targets within area 
OBOD (part of RAA-05 in Feasibility Study) in OU B-2, Adak Island, Alaska.  A previous 
DGM survey was conducted over the OBOD in 1999.  DGM target densities in some areas is 
very high (i.e. overlapping DGM anomalies) to the extent that individual targets could likely not 
be discerned.  The purpose of this analysis is to determine if there are areas of the RAA where it 
would be appropriate to remediate individual DGM targets, and the extent of those areas.  

Processed DGM data were obtained from the contractor (TetraTech) that acquired the data in 
1999.  Note that no additional geophysical data processing (i.e. filtering, latency, etc.)  was 
performed for the analysis herein.  The DGM data were acquired with an EM61 MK1.  With this 
system there are two channels (upper and lower coils).  For this analysis, the lower coil data was 
gridded and targets were selected using a threshold of 3 mV with automatic picker (Blakely 
method) in the Oasis UX Detect software.  Inaccessible areas in the RAA were digitized and 
noted.   Also, areas where the target density was too great to pick individual targets were 
digitized (termed high target density areas) and any targets selected from these areas were 
removed.  This process is somewhat qualitative, however most of these areas were evident as 
spatially large (>15ft in diameter), exceedingly high amplitude anomalous areas.  

 The results of the target analysis are shown on figure 1.

Blohm Consulting, LLC.
1 N Ponderosa Way
Evergreen, Colorado, 80439
Ph. 303-679-3086, Fax. 303-697-2766
email: mwblohm@wispertel.net
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This figure shows the gridded EM61 MK1 Channel 1 (lower coil) data, target picks and the 
outlines of inaccessible and high target density areas.  Note that the OBOD boundary is 
approximate.  For this analysis the DGM targets were cataloged by sector (i.e. A1, A2, etc.) as 
shown on the figure and not the OBOD boundary.  Each of these sectors is 200ft by 200ft.  The 
actual RAA-05 active remedy area is somewhat larger than the OBOD boundary (includes the 
DGM areas to the Southwest and Northwest) shown on this figure.  At the time of this analysis 
the active remedy boundary was not available.   

The results of the analysis are summarized on Table 1. 

Table 1: DGM Target Analysis for OBOD (part of RAA-05). 

OBOD Target Analysis
Sector Total Area 

(sq ft)

Inaccessible 

Area (sq ft)

High Density 

Target Area (sq ft)

Estimated Total Targets 

that could be prosecuted.

A1 1068 0 0 3

A2 30560 242 0 173

A3 40000 1298 10759 136

A4 40000 8816 1402 167

A5 29060 4700 0 118

B1 22480 158 0 106

B2 40000 1333 1241 240

B3 40000 458 8328 128

B4 40000 2345 4770 182

B5 40000 13159 1290 176

B6 19730 3893 0 70

C1 23440 0 0 97

C2 40000 1115 0 215

C3 40000 10741 5408 155

C4 40000 2943 14673 107

C5 40000 0 6825 176

C6 20120 0 4809 55

D1 23150 0 0 70

D2 40000 0 0 157

D3 40000 682 9716 203

D4 40000 0 1258 224

D5 40000 0 6455 175

D6 19560 0 2472 75

E2 29500 919 0 62

E3 40000 0 0 143

E4 40000 0 1215 189

E5 30850 0 0 145

Totals 889518 52802 80621 3747

Total Acres 20.216318 1.200045455 1.832295455  

(See attached figures for sector maps) 



This Table shows that the total area where DGM was collected is about 20 acres.  Of this area, 
about 1.2 acres (~6%) is inaccessible, and about 1.8 acres (~9%) was interpreted to be high 
target density areas.   Thus, there appears to be about 17 acres (~85%) of the area where the 
target density is expected to be low enough to remediate individual targets.  In this area the 
DGM data indicate that there would be 3,747 primary targets.  However, note that some of 
these primary targets may contain multiple buried items.  As expected, sectors on the perimeter 
of the area contain fewer and more distinct anomalies.  This analysis does not factor in any 
physical constraints that may prohibit the prosecution of these targets (i.e. standing water, 
terrain, etc.).  This analysis also does not attempt to estimate the potential number of targets in 
the high target density areas. 

This analysis is based on DGM data collected in 1999 and processed by the contractor.  Thus, 
this analysis is also constrained by any limitations from these factors.  

If you have any questions, please free to call or email me. 

Sincerely, 

 

Mark Blohm 
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Section 2.0:  DGM TARGET ANALYSIS FOR ALDA-01 (RAA-01) 
 
 
 This section provides an analysis of DGM targets within area ALDA-01 (RAA-01 in the FS) 
in OU B-2, Adak Island, Alaska.  A DGM survey was conducted over the ALDA-01 in 1999.  DGM 
target densities in some areas of the RAA are very high (i.e., overlapping DGM anomalies) to the extent 
that individual targets could likely not be discerned.  The purpose of this analysis is to determine if there 
are areas of the RAA where it would be appropriate to remediate individual DGM targets, and the extent 
of those areas.  
 
 DGM data were obtained from the contractor (TetraTech) who acquired the data in 1999.  
These data were leveled prior to performing the analysis herein.  The DGM data were acquired with an 
EM61 MK1.  With this system there are two channels (upper and lower coils).  For this analysis, the 
lower coil data were gridded and targets were selected using a threshold of 3 mV with automatic picker 
(Blakely method) in the Oasis UX Detect software.  This threshold is a typical minimum for this 
instrument as it generally provides a reasonable signal to noise ratio.  Inaccessible areas in the RAA were 
digitized and noted.  Areas where the target density was too great to pick individual targets were digitized 
(termed high target density areas) and any targets selected from these areas were removed.  This process 
is somewhat qualitative, however most of these areas were evident as spatially large (>15 ft in diameter), 
exceedingly high amplitude anomalous areas.  
 
 The results of the target analysis are shown on Figures 13 and 14. 
 
 Figure 13 shows the gridded EM61 MKI Channel 1 (lower coil) data and the outline of the 
RAA-01 area.  The RAA-01 outline was obtained from the contractor authoring the OU B-2 FS report.  
This figure shows that there appear to be significant areas that were apparently inaccessible (no data 
collected), and that the northern portion of the RAA is dominated by very high EM61 amplitudes.  
Figure 14 shows the gridded EM61 MKI data, target picks and the outlines of interpreted inaccessible and 
high target density areas. 
 
 For more detailed analysis, the DGM targets were cataloged by sector (i.e., A1, A2, etc.) as 
shown on the figure.  Each of these sectors is 200 ft by 200 ft.  Table 11 provides a summary of the target 
analysis of RAA-01 by sector. 
 
 This Table shows that the total area where DGM was collected is approximately 12 acres.  Of 
this area, about 1.5 acres (~13%) is inaccessible, and about 1 acre (~8%) was interpreted to be high target 
density area.  Thus, there appears to be about 9.4 acres (~79%) of the area where the target density is 
expected to be low enough to remediate individual targets.  In this area, the DGM data indicate that there 
would be 686 primary targets.  However, note that some of these primary targets may contain multiple 
buried items.  This analysis does not factor in any physical constraints that may prohibit the prosecution 
of these targets (i.e., standing water, terrain, etc.).  This analysis also does not attempt to estimate the 
potential number of targets in the high target density areas.  This analysis is based on DGM data collected 
in 1999 and thus is constrained by any limitations from that data acquisition.  
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Figure 13.  DGM Gridded Data in RAA-01 
 



 

28 

 
 

Figure 14.  DGM Gridded Data, Targets, and Inaccessible and High Target Density 
Areas in RAA-01 
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Table11.  DGM Target Analysis for RAA-01 
 

 
(See Attachment 1 for sector maps) 

 
 
 
 
 
 
 
 

RAA-01 (ALDA-01) Target Analysis
Sector Total Area 

(sq ft)
Inaccessible 
Area (sq ft)

High Density 
Target Area 
(sq ft)

Esitmated Total Targets 
that could be 
prosecuted.

A4 8238 8238 0 0
B1 16130 3749 0 99
B2 18978 2573 1056 105
B3 24792 11259 2556 74
B4 345120 17114 13955 26
C1 11382 3902 0 60
C2 25217 8623 0 107
C3 39196 9512 4118 174
C4 27218 347 21405 32
D3 2403 1431 70 6
D4 678 294 157 3
Totals 519352 67042 43317 686
Total Acres 11.92 1.54 0.99



 

 

ATTACHMENT 1 
 

SECTOR MAPS 
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Figure A-1.  RAA-01 Target Analysis Sector Maps (A4) 
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Figure A-2.  RAA-01 Target Analysis Sector Maps (B1) 
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Figure A-3.  RAA-01 Target Analysis Sector Maps (B2) 
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Figure A-4.  RAA-01 Target Analysis Sector Maps (B3) 
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Figure A-5.  RAA-01 Target Analysis Sector Maps (B4) 
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Figure A-6.  RAA-01 Target Analysis Sector Maps (C1) 
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Figure A-7.  RAA-01 Target Analysis Sector Maps (C2) 
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Figure A-8.  RAA-01 Target Analysis Sector Maps (C3) 
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Figure A-9.  RAA-01 Target Analysis Sector Maps (C4) 
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Figure A-10.  RAA-01 Target Analysis Sector Maps (D3) 
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Section 1.0:  INTRODUCTION 
 
 
 The document provides an estimate of Digital Geophysical Mapping (DGM) targets that are 
expected in certain Remedial Action Areas (RAAs) in Operable Unit (OU) B-2, on Adak Island, Alaska.  
These estimates may be used in the Feasibility Study (FS) and other documents related to the OU B-2 
project.  The estimates are made primarily using the Visual Sample Plan (VSP) software.     
 
 VSP is a software program developed by Pacific Northwest National Laboratories (PNNL).  
The primary purpose of the program is to aid in selecting the proper number and location of 
environmental samples so that the results of statistical tests performed on the data collected via the 
sampling plan have the required confidence for decision making.  The program also contains a module 
that assesses the presence of unexploded ordnance (UXO) target areas.  This module utilizes limited 
DGM transect data (reconaissance data) to generate a continuous estimate of anomaly density for the 
entire sample site.   
 
 The module first transforms the observation data (i.e., DGM transect and target data) from 
location values to density values, using a moving window over the transects.  These sample anomaly 
density values are then used as conditioning data within a kriging estimator to estimate anomaly density 
values at unsampled locations.  The underlying spatial correlation of the sample anomaly density data is 
modeled with a variogram.  The variogram model is then used within the ordinary kriging estimator to 
generate estimates with minimized variance.  This VSP estimate is termed the “kriged” prediction or 
estimate.  The module also computes the target estimates using the direct ratio of targets per acre from the 
sample data and projecting this ratio over the enitre survey area (RAA).  This computaion is known as the 
“survey” prediction or estimate.  Estimated anomaly density values from the VSP are in units of 
anomalies per acre.  Primary data inputs to the VSP program are the following: 
 

 Map boundary of study area (i.e., RAA boundaries) 
 Coordinates of transect paths 
 Coordinates of targets.  

 
 A recent report by Battelle (November 8, 2011) provides a revised analysis of the RAA 
boundaries using criteria agreed upon by the project team.  These revised boundaries are used in this VSP 
analysis.  The coordinates of the transect paths were provided by NAVFAC NW.  The coordinates of the 
targets were obtained from the Navy Installation Restoration Information Solution (NIRIS) database, and 
consolidated target lists generated by Battelle. 
 
 A total of seven RAAs are described in the Draft FS.  The objective of the FS is to evaluate 
remedial action alternatives for sites contaminated with munitions and explosives of concern (MEC) at 
OU B-2 at the former Naval Air Facility (NAF) on Adak Island, Alaska.  Several of the remedial action 
alternatives involve DGM surveys followed by subsurface removal of detected anomalies.  Prior to the 
FS, there were several previous DGM surveys and removal efforts conducted near and within the RAAs.  
These previous efforts were conducted during the 1999-2008 timeframe for the purpose of determining 
the extents of contaminated areas.  These previous efforts were primarily conducted in a reconnaissance 
mode on widely spaced transects, or widely spaced “mini-grids”.   
  
 Only RAAs -02, -03, and -04 are discussed in this analysis.   
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Section 2.0:  BACKGROUND 
 
 
 The subject RAAs (-02, -03, and -04) are located within Parcel 4 and OU B-2 generally on 
land surrounding Andrew Lake as shown on Figure 1.   
 
 A general description of these sites follows. 
 
RAA-02 
 RAA-02 is located within the target/impact area for Area of Concern (AOC) Combat Range 1 
Mortar Impact Area (C1-01).  The revised RAA boundary includes all portions of the site where MEC 
and other significant MEC related objects were found during the 1999 and 2000 site investigations. 
 
RAA-03 
 RAA-03 is comprised of portions of the following AOCs: Andrew Lake Rocket Disposal 
Area (MI-01), Andrew Lake 40 mm Impact Area (MI-02), Andrew Lake Mortar Impact Area (MI-03) 
target/impact area, Andrew Lake Hand Grenade/40mm Impact Area (RR-01), and Andrew Lake Hand 
Grenade Range (HG-01).  These AOCs are geographically separated by the open burn/open detonation 
(OB/OD) AOC, and thus have been divided as follows: 
 

 RAA-03 West: MI-01, MI-02 and MI-03 
 RAA-03 East: RR-01 and HG-01 

  
 The revised RAA boundary includes all portions of the site where MEC and other significant 
MEC related objects were found during the 1999 and 2008 site investigations. 
  
RAA-04 
 RAA-04 consists of the target/impact area that extends from Source Area 93 Multiple Impact 
Area (SA93-01), across a steep ravine in SA93-02, and into Source Area 93 Firing Point (SA93-03).  The 
revised RAA boundary includes all portions of the site where MEC and other significant MEC related 
objects were found during the 1999 and 2008 site investigations. 
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Figure 1.  Location of Revised RAAs -02, -03 and -04 

Location of Revised RAA •s 0:2, 03 and 04 
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Section 3.0:  REVIEW OF PREVIOUS DGM AND INTRUSIVE DATA 
 
 
 Previous DGM data were acquired in these RAA areas during the 1999, 2000, and 2008 field 
seasons.  The 1999 DGM data were primarily acquired on widely spaced (150 to 300 meter), randomly 
located transects.  The 2000 DGM data were acquired primarily on 35 meter spaced parallel transects.  
The 2008 DGM data were acquired on approximately 20 and 25 meter spaced parallel transects, random 
transects and some 1 meter spaced mini-grids.  The 1 meter spaced parallel transects resulted in 100% 
DGM data coverage as the transmitter/receiver coil of the EM61 (both MKI and MKII) is 1 meter wide.  
The “mini-grids” were typically based on a significant find (MEC, revised ordnance and explosives [OE] 
scrap, etc.).    
 
 All of the DGM data collected in 1999 and 2000 were acquired with the Geonics EM61 MKI.  
DGM data collected in 2008 were acquired with the Geonics EM61 MKII.  The MKI system records two 
channels, however only the first channel (lower coil) is used for target detection.  Target selection 
thresholds during 1999 and 2002 were variable, but generally used a minimum of about 2 mV.  The MKII 
is typically configured to record four time gates (all lower coil) for target detection.  During the 2008 field 
season, targets were generally picked at a MKII Channel 1 threshold of 3 mV.  Measurements from these 
two channels of sensors are not equivalent.  Since target picks are a primary input into the VSP, it is 
instructive to understand how the MKI and MKII compare.  Table 1 and Figure 2 show data and a plot of 
the MKII channel amplitudes over seed items in the Geophysical Prove Out (GPO) in OU B-1.  
 
 Table 1 provides MKII amplitudes over a variety of seed targets in the GPO and illustrates 
the relationship between the MKI Channel 1 and MKII channels (i.e., MKI Channel 1 = MKII Channel 
3).  This table shows that, on average, the amplitude of MKII Channel 1 is about 2.6 times greater than 
MKI Channel 1.  This relationship can be used to help compare targets detected from these two 
instruments.  Figure 2 illustrates MKII amplitudes (four time channels) for Target 8, and the equivalent 
MKI (Channel 1) for this target.   
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Table 1.  MKII DGM Data from Geophysical Prove Out Targets 

MK I 

Channel 

(1999, 2000)

MKII 

Channel 

(2008)

Time Target 1 

Amplitude

Target 2 

Amplitude

Target 3 

Amplitude

Target 4 

Amplitude

Target 5 

Amplitude

Target 6 

Amplitude

Target 7 

Amplitude

Target 8 

Amplitude

1 216 7.9 91.5 23.4 3.7 21.3 10.3 14.8 28.4

2 366 5.23 60.38 15.23 2.47 13.75 8.14 11.37 20.68

1 3 660 3.06 30.64 8.22 1.5 7.32 4.63 6.97 12.6

4 1266 1.34 14 3.74 0.45 3.06 2.47 3.89 6.25

2.58 2.99 2.85 2.47 2.91 2.22 2.12 2.25
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Figure 2.  Plot of MKII Channel Amplitudes Over Target 8 in the Geophysical 

Prove Out in OU B-1 (Note:  gate time is not to scale.) 
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Section 4.0:  VSP ANALYSIS RAA-02 (AOC C1-01) 
 
 Figure 3 shows the results of the VSP (kriged) analysis for the primary boundary (Area 1) of 
RAA-02.  The VSP analysis was not performed on the two 30 m by 30 m “mini-grids” (Areas 2 and 3) at 
the RAA because these grids are based on single finds, and these data would not support VSP analysis.  
This figure shows the gridded target density derived from the VSP kriged analysis reported as targets per 
acre.  Relative high target densities (>200 targets per acre) are found on the eastern side of the RAA and 
along a relatively confined west to east trending band through the middle of the RAA.  This analysis is 
based on both 1999 and 2000 DGM transects and subsequent finds.  However, most of the DGM data 
taken (and subsequent finds) in this RAA were 2000 DGM transects at a nominal transect spacing of 
about 35 meters (~115 ft).  The 1999 transects were sparsely located and semi-random.  The original 
target database for the 1999 and 2000 data contained an inordinate number of no-finds (77 no-finds in a 
total of 358 targets or about 22%).  The historic/typical no-find rate in OU-B2 is about 8% of the total 
picked targets.  The high no-find rate in the 1999 and 2000 data in AOC C1-01 is expected to be due to 
the transport method of the DGM system (stretcher mode) and can be remedied by a different transport 
mode (hoop skirt).  Thus, the no-finds found in the 1999 and 2000 data were randomly desampled to 
about 8% prior to the VSP analysis.   
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Figure 3.  VSP (Kriged) Results for RAA-02 
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 The results of the VSP analysis for the RAA-02 area are tabulated in Table 2. 
 
 

Table 2.  Tabulated Results of VSP Analysis for RAA-02 

 Area 1 Area 2 Area 3 Totals 
Total Area of Revised 
RAA (acres) 73 0.45 0.45 73.9 

Detected Targets in 
Transects 305 1 1 307 

Total Potential 
Anomalies (Survey) 9,801 Unknown Unknown 9,801 

VSP Potential 
Anomalies (Kriged) 6,641 Unknown Unknown 6,641 

 
 
 This table shows that the size of the revised primary RAA is about 73 acres, and that 305 
targets were detected on transects in this area.  The total potential anomalies from the survey (9,801) is 
the straight multiplication of the average target density (total targets divided by area of transects) times 
the total acreage.  Note that the VSP (kriged) potential total anomalies (6,641) are much lower than the 
estimate made from the straight survey data.  The VSP (kriged) results map shows that there appears to be 
a bi-modal distribution of targets in this RAA (i.e., more confined areas of high versus low densities), 
rather than an even distribution of targets.  Because of this appearance, the VSP estimated/potential 
targets should be more appropriate. 
 
 The VSP (and survey) estimates are based on the targets picked at an average minimum 
amplitude of about 1.5 mV (Channel 1) using the Geonics MKI instrument.  This amplitude roughly 
corresponds to 3.8 mV (Channel 1) with the current Geonics MKII.  The recommended target picking 
threshold in this RAA is 3 mV based on the analysis of the targets found (reference Munitions and 
Explosives of Concern [MEC] Quality Assurance Project Plan [QAPP], Appendix F, Anomaly Pick 
Thresholds).  Thus, future DGM surveys at this RAA will utilize a relatively more sensitive (lower) 
threshold and the VSP (and survey) estimates in this report will slightly underestimate the total number of 
targets. 
 
 The two remaining “mini-grids” in this RAA (Areas 2 and 3) are each 30 m by 30 m (0.45 
acres), based on the single finds in the transects in each of these areas.  Given these limited data, it is not 
possible to accurately estimate the number of additional targets that might occur once the mini-grids are 
covered by 100% DGM.    
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Section 5.0:  VSP ANALYSIS RAA-03 
 
 

 Figure 1 (above) shows that this RAA contains multiple AOCs and is spatially separated by 
AOC OB/OD.  Due to the spatial separation of RAA-03, the analysis was divided into western and 
eastern areas. 
 
5.1  VSP Analysis RAA-03 West (MI-01, MI-02 and MI-03) 
 
 Figure 4 shows the results of the VSP (kriged) analysis for the western portion of RAA-03 for 
Areas 1, 2 and 4.  The VSP analysis was not performed on the 30 m by 30 m “mini-grid” (Area 3) in this 
portion of the RAA because this grid is based on a single find, and these data would not support VSP 
analysis.  This figure shows the gridded target density derived from the VSP kriged analysis reported as 
targets per acre.  Relatively high target densities (>200 targets per acre) are found on the southern and 
central portions of Area 1, and in relatively isolated portions of Area 2.  This analysis is based on both 
1999 and 2008 DGM transects and subsequent finds.  The transects are relatively sparse in Areas 2, 3 and 
4.  In Area 1, there is relatively better DGM transect coverage with random transects (1999), parallel 
transects, and several mini-grids (2008).  The original target databases for the 1999 and 2008 data contain 
very few no-finds and so these databases were not edited prior to the VSP analysis.      
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Figure 4.  VSP (Kriged) Results for West RAA-03
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 The results of the VSP analysis for the West RAA-03 area are tabulated in Table 3. 
  
 

Table 3.  Tabulated Results of VSP Analysis for West RAA-03 

 Area 1 Area 2 Area 3 Area 4 Totals 
Total Area of Revised 
RAA (acres) 52 15.4 0.45 3.4 67.85 

Detected Targets in 
Transects 1,424 43 1 14 1,482 

Total Potential 
Anomalies (Survey) 12,330 1,133 Unknown 240 13,703 

VSP Potential 
Anomalies (Kriged) 10,209 1,206 Unknown 165 11,580 

 
 
 This table shows that the total size of the revised primary west RAA (Areas 1, 2, 3 and 4) is 
about 68 acres, and that 1,482 targets were detected on transects in these areas.  The total potential 
anomalies from the survey (13,703) is the straight multiplication of the average target density (total 
targets divided by area of transects) times the total acreage.  The VSP (kriged) potential total anomalies 
(11,580) are slightly lower than the estimate made from the straight survey data.  The VSP (kriged) 
results map shows that there appears to be a bi-modal distribution of targets in this RAA (i.e., more 
confined areas of high versus low densities), rather than an even distribution of targets.  Because of this 
appearance, the VSP estimated/potential targets should be more appropriate. 
 
 The VSP (and survey) estimates are based on the targets picked at an average minimum 
amplitude of about 1.5 mV (Channel 1, MKI  instrument) in 1999, and an amplitude of 3 mV (Channel 1, 
MKII instrument) in 2008.  The 1999 target picking amplitude roughly corresponds to 3.8 mV (Channel 
1) with the current Geonics MKII.  The recommended target picking threshold in this RAA is 4.8 mV 
based on the analysis of the targets found (reference MEC QAPP, Appendix F).  Thus, future DGM 
surveys at this RAA will utilize a relatively less sensitive (higher) threshold and the VSP (and survey) 
estimates in this report will slightly overestimate the total number of targets. 
 
 The remaining “mini-grid” in this RAA (Areas 3) is 30 m by 30 m (0.45 acres), based on the 
single find in the transects in this area.  Given these limited data, it is not possible to accurately estimate 
the number of additional targets that might occur once the mini-grid is covered by 100% DGM.    
 
5.2  VSP Analysis RAA-03 East (RR-01 and HG-01) 
 
 Figure 5 shows the results of the VSP (kriged) analysis for the eastern portion of RAA-03 
(RR-01).  The portion of RAA-03 is comprised of AOCs HG-01 and RR-01, with HG-01within the 
boundary of RR-01.  In the subsequent analysis, HG-01 is separated from RR-01 (i.e., RR-01 analysis 
does not contain the area of HG-01).  This figure shows the gridded target density derived from the VSP 
kriged analysis reported as targets per acre.  Relatively high target densities (>200 targets per acre) are 
found scattered through RR-01, but appear to be more continuous on the western portion of the area.  This 
analysis is based on both 1999 and 2008 DGM transects and subsequent finds.  There is regular coverage 
over the southwestern two-thirds of this portion of the east RAA-03 with 2008 parallel transects on 
approximately 20 meter transect spacing.  Both 1999 and 2008 mini-grids are found in this portion of the 
RAA.  In the northeastern one-third of the RAA, semi-parallel transects from 1999 were taken.  HG-01 is 
almost 100% covered by 1999 and 2008 mini-grids. 
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 The original target databases for the 1999 and 2008 data average about 12% no-finds which is 
somewhat higher than the typical OU B-2 average (8%).  In this case, the databases were not edited to 
reduce no-finds prior to the VSP analysis.      
 
 

 
Figure 5.  VSP (Kriged) Results for East RAA-03 (RR-01)

3130000 

-f-
Scale 1 :8000 
500 0 

US survey foot 

3131000 3132000 

••••• •• • • • •••••••• 
Final Boundary 
of RAA-03 East: AOC RR-01 
(from Battelle Analysis) 0 

3133000 

Targots per Aero 

Boundaries of AOCs RR-01 and HG-01 

NAVFAC NW 
Adak Island Alaska 

OU 82 FS RAA-03 (East) 
VSP Kriged Number of Targets per Acre 

Battelle 



 

13 

 The results of the VSP analysis for the east RAA-03 (RR-01 only) area are tabulated in Table 
4.  This area does not include targets within AOC HG-01. 
  
 

Table 4.  Tabulated Results of VSP Analysis for East RAA-03 (RR-01 only) 

 RR-01 

Total Area of Revised RAA (acres) 74.4 

Detected Targets in Transects 1,527 

Total Potential Anomalies (Survey) 14,711 

VSP Potential Anomalies (Kriged) 15,058 

 
 
 This table shows that the total size of the revised primary east RAA (RR-01 only) is about 
74.4 acres, and that 1,527 targets were detected on transects in these areas.  The total potential anomalies 
from the survey (14,711) is the straight multiplication of the average target density (total targets divided 
by area of transects) times the total acreage.  The VSP (kriged) potential total anomalies (15,058) are 
slightly higher than the estimate made from the straight survey data.  The relative good agreement 
between the two methods infers that target density distributions are relatively homogeneous over this 
area. 
 
 The VSP (and survey) estimates in Table 4 are based on the targets picked at an average 
minimum amplitude of about 1.5 mV (Channel 1, MKI  instrument) in 1999, and an amplitude of 3 mV 
(Channel 1, MKII instrument) in 2008.  The 1999 target picking amplitude roughly corresponds to 3.8 
mV (Channel 1) with the current Geonics MKII.  The recommended target picking threshold in this RAA 
is 7 mV based on the analysis of the targets found (reference MEC QAPP, Appendix F).  Thus, future 
DGM surveys at this RAA may utilize a much less sensitive (higher) threshold, and the VSP (and survey) 
estimates in Table 4 will greatly overestimate the total number of targets.  The 1999 target database 
(NIRIS) does not contain anomaly amplitudes and so it is not possible to run the VSP analysis at this 
higher threshold.  The consolidated (Battelle) target lists for 2008 contain anomaly amplitudes, and these 
can be used as a guideline.  Using the consolidated target lists (Draft Munitions Quality Assurance Report 
for the 2008 Field Season, Adak Island, AK [Battelle, 2008])  it appears that up to 40% of the anomalies 
could be removed by raising the threshold from 3 to 7 mV as is proposed for this portion of the east RAA-
03. 
 
 Figure 6 shows the DGM transects and targets mapped in the HG-01 area.  On this figure the 
transect widths are plotted at the approximate width of the EM61 sensor.  Thus, the map shows that most 
of the area was covered by 1999 transects, and portions of the northeast and southeast were covered 
nearly 100% by 2008 transects.  These 2008 transects overlap the 1999 transects, and the target plots 
show that numerous additional targets were identified in the 2008 data. 
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Figure 6.  DGM Transects and Targets Mapped in East RAA-03 HG-01 
 
  
 The HG-01 area is not appropriate for VSP analysis since nearly all of the area was covered 
by DGM transects, that is the VSP (and survey) prediction would be equivalent to the existing (database) 
target count.  Since the 2008 target database indicates that additional targets would be found using the 
EM61 MKII (at a threshold of 3 mV), these data were used to extrapolate the approximate number of 
targets over the remainder of HG-01.  Using the average number of 2008 targets per unit area, this AOC 
is expected to contain 1,357 targets.  Table 5 summarizes the results of the target calculations for AOC 
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HG-01.  The expected target selection threshold at this AOC is expected to be the same (3 mV) as was 
used for the 2008 (Remedial Investigation) survey. 
 
 

Table 5.  Tabulated Results of Target Calculations for East RAA-03 (HG-01 only) 

 HG-01 

Total Area of AOC HG-01 (acres) 1.78 

Estimated Targets per Acre (from 2008 grid surveys) 762.2 

Total Potential Anomalies (Computed) 1,357 
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Section 6.0:  VSP ANALYSIS RAA-04 (SA93-01, -02 and -03) 
 
 
 Figure 7 shows the results of the VSP (kriged) analysis for the primary area of RAA-04 
(SA93-01 and SA93-02).  This RAA also includes a 15 m step out buffer around AOC SA93-03.  This 
figure shows the gridded target density derived from the VSP kriged analysis reported as targets per acre.  
Relative high target densities (>200 targets per acre) are found mainly through the central portion of Area 
1.  This analysis is based on both 1999 and 2008 DGM transects and subsequent finds.  There is regular 
DGM coverage over the entire AOC SA93-01.  The primary coverage is from 2008 transects taken on 
about 20 meter (parallel) transect spacing.  A 2008 mini-grid was mapped in the southeast portion of 
SA93-01.  AOC SA93-03 is very small (~0.4 acres) and lies to the east (across a steep inaccessible 
ravine) of the southeast corner of SA93-01.  AOC SA93-03 was completely covered by DGM surveys 
(100% of accessible areas) in 2008 and additional step out transects (5 m separation) were added outside 
of the 100% coverage area.  During project team meetings it was decided that the area of step-out 
transects should be remapped with 100% DGM surveys.  
    
 The original target database for the 2008 data shows a very high no-find rate (~60%) in the 
northern portion of AOC SA93-01.  This very high no-find rate was believed to be caused by tall, wet 
vegetation contacting the EM61 coil.  The 2008 target database was edited to remove these no-finds to a 
level similar to the typical OU B-2 average (8%) prior to the VSP analysis.      
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Figure 7.  VSP (Kriged) Results for RAA-04 (SA93-01 and SA93-02)
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 The results of the VSP analysis for RAA-04 (SA93-01 and SA93-02 only) Areas 1 and 2 are 
tabulated in Table 6.  This area does not include targets within AOC SA93-03. 
  
 

Table 6.  Tabulated Results of VSP Analysis for RAA-03 (SA93-01 and SA93-02 only) 

 Area 1 Area 2 Totals 

Total Area of Revised RAA (acres) 95.7 7.9 103.6 

Detected Targets in Transects 582 31 613 

Total Potential Anomalies (Survey) 6,697 346 7,043 

VSP Potential Anomalies (Kriged) 6,039 380 6,419 

 
 
 This table shows that the total size of the revised primary portion of RAA-04 (SA93-01 and 
SA93-02) is about 103.6 acres, and that 613 targets were detected on transects in these areas.  The total 
potential anomalies from the survey (7,043) is the straight multiplication of the average target density 
(total targets divided by area of transects) times the total acreage.  The VSP (kriged) potential total 
anomalies (6,419) are slightly lower than the estimate made from the straight survey data.   
 
 The VSP (and survey) estimates in Table 6 are based on the targets picked at an average 
minimum amplitude of about 1.5 mV (Channel 1, MKI  instrument) in 1999, and an amplitude of 3 mV 
(Channel 1, MKII instrument) in 2008.  The 1999 target picking amplitude roughly corresponds to 3.8 
mV (Channel 1) with the current Geonics MKII.  The recommended target picking threshold in this RAA 
is 3.4 mV based on the analysis of the targets found (reference MEC QAPP, Appendix F).  Thus, future 
DGM surveys at this RAA will utilize a similar target selection threshold as used in previous surveys.   
 
 Figure 8 shows the DGM transects and targets mapped in the SA93-03 area.  On this figure 
the transect widths are plotted at the approximate width of the EM61 sensor.  The map shows that most of 
the AOC (except inaccessible areas) was 100% covered by 2008 transects.  The 2008 step-out transects (5 
m separation) are shown on the southern and eastern side of the AOC boundary, and the boundary of the 
proposed 100% DGM coverage area (approximately 15 m wide) encompasses these previous step-out 
transects. 
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Figure 8.  DGM Transects and Targets Mapped in East RAA-03 HG-01 
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 The SA93-03 step-out area is not very appropriate for VSP analysis due to the limited size of 
this area.  There were a total of 45 targets identified in the previous 5 m step-outs, and most (27) of these 
were no-finds.  The no-finds were reduced to the typical average (8%) for OU B-2, and using the average 
number of 2008 targets per unit area, the entire step-out is expected to contain 146 targets.  Table 7 
summarizes the results of the target calculations for AOC SA93-03.  The expected target selection 
threshold at this AOC (3.4 mV) is expected to be very similar as was used for the 2008 (Remedial 
Investigation) survey. 
 
 

Table 7.  Tabulated Results of Target Calculations for RAA-04 (SA93-03 only) 

 SA93-03 

Total Area of SA93-03 Step Out (acres) 0.37 
Estimated Targets per Acre (from 2008 
step-out transect surveys) 395.3 

Total Potential Anomalies (Computed) 146 
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TABLE D2‐1
Predicted Individual Anomaly Distributions for Cost Estimating Purposes ‐ Does not include areas of metallic saturation at RAA‐01 and RAA‐05

RAA‐01

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Total Anomalies 

(DGM) Surface Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

UXO 2 2 0% 1% 0% 0% 1% 3747 0 21 0 0 21

DMM 3 6 1 10 10% 2% 2% 0% 3% 3747 31 62 10 0 104

MPPEH 3 12 6 21 10% 4% 12% 0% 6% 3747 31 124 62 0 217

MD 4 78 10 92 14% 28% 20% 0% 25% 3747 41 807 104 0 952

Other 19 184 32 2 237 66% 65% 65% 100% 65% 3747 197 1905 331 21 2453

Total 29 282 49 2 362 8% 78% 14% 1% 100% 3747 300 2919 507 21 3747

RAA‐02

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Total Predicted 

Anomalies Surface Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

UXO 5 1 2 8 4% 1% 2% 0% 2% 9801 136 27 54 0 218

DMM 1 1 0% 1% 0% 0% 0% 9801 0 27 0 0 27

MPPEH 4 4 4 12 3% 3% 5% 0% 3% 9801 109 109 109 0 327

MD 37 145 72 2 256 30% 94% 89% 100% 71% 9801 1007 3948 1960 54 6970

Other 1 2 2 5 1% 1% 2% 0% 1% 9801 27 54 54 0 136

No find 76 1 1 78 62% 1% 1% 0% 22% 9801 2069 27 27 0 2124

Total 123 154 81 2 360 34% 43% 23% 1% 100% 9801 3349 4193 2205 54 9801

RAA‐03 West

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Total Predicted 

Anomalies Surface Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

UXO 2 53 27 82 2% 7% 5% 0% 6% 13703 21 548 279 0 848

DMM 4 1 5 0% 1% 0% 0% 0% 13703 0 41 10 0 52

MPPEH 27 10 1 38 0% 4% 2% 100% 3% 13703 0 279 103 10 393

MD 15 504 356 875 15% 69% 72% 0% 66% 13703 155 5212 3682 0 9049

Other 65 130 64 259 64% 18% 13% 0% 20% 13703 672 1344 662 0 2679

No find 19 11 36 66 19% 2% 7% 0% 5% 13703 196 114 372 0 683

Total 101 729 494 1 1325 8% 55% 37% 0% 100% 13703 1045 7539 5109 10 13703

RAA‐03 East

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Total Predicted 

Anomalies Surface Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

UXO 2 19 1 22 1% 2% 0% 0% 1% 16415 17 164 9 0 189

DMM 2 4 1 7 1% 0% 0% 0% 0% 16415 17 34 9 0 60

MPPEH 12 3 15 0% 1% 1% 0% 1% 16415 0 103 26 0 129

MD 29 468 98 595 18% 37% 20% 0% 31% 16415 250 4031 844 0 5124

Other 96 754 153 4 1007 61% 60% 31% 100% 53% 16415 827 6494 1318 34 8673

No find 29 231 260 18% 0% 47% 0% 14% 16415 250 0 1989 0 2239

Total 158 1257 487 4 1906 8% 66% 26% 0% 100% 16415 1361 10826 4194 34 16415

RAA‐04

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Total Predicted 

Anomalies Surface Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

UXO 8 21 16 3 48 8% 6% 6% 100% 7% 7043 78 205 156 29 468

DMM 3 3 0% 1% 0% 0% 0% 7043 0 29 0 0 29

MPPEH 3 10 13 3% 3% 0% 0% 2% 7043 29 98 0 0 127

MD 41 257 112 410 41% 70% 44% 0% 57% 7043 400 2507 1093 0 3999

Other 33 76 11 120 33% 21% 4% 0% 17% 7043 322 741 107 0 1171

No find 14 114 128 14% 0% 45% 0% 18% 7043 137 0 1112 0 1249

Total 99 367 253 3 722 14% 51% 35% 0% 100% 7043 966 3580 2468 29 7043

RAA‐05

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Surface 

Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

Total Anomalies 

(DGM) Surface Only 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total

UXO 14 14 25% 0% 0% 0% 11% 686 79 0 0 0 79

DMM 13 1 14 24% 0% 2% 0% 11% 686 73 0 6 0 79

MPPEH 8 1 9 15% 0% 2% 0% 7% 686 45 0 6 0 51

MD 9 2 26 1 38 16% 14% 52% 33% 31% 686 51 11 146 6 214

MC 1 1 2% 0% 0% 0% 1% 686 6 0 0 0 6

Other 10 12 20 2 44 18% 86% 40% 67% 36% 686 56 67 112 11 247

No find 2 2 0% 0% 4% 0% 2% 686 0 0 11 0 11

Total 55 14 50 3 122 45% 11% 41% 2% 100% 686 309 79 281 17 686

Historical Finds

Historical Finds

Historical Finds

Historical Finds

Historical Finds

Historical Finds Percentage

Percentage

Predicted Distribution of Anomalies

Percentage

Percentage

Percentage

Percentage

Predicted Distribution of Anomalies

Predicted Distribution of Anomalies

Predicted Distribution of Anomalies

Predicted Distribution of Anomalies

Predicted Distribution of Anomalies
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TABLE D2‐1
Predicted Individual Anomaly Distributions for Cost Estimating Purposes ‐ Does not include areas of metallic saturation at RAA‐01 and RAA‐05

RAA‐01 Surface 0 to ‐0.5 ft Total Items RAA‐01 Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft Total Items RAA‐01 Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total Items

UXO 0 21 21 UXO 0 21 0 21 UXO 0 21 0 0 21

DMM 31 62 93 DMM 31 62 10 104 DMM 31 62 10 0 104

MPPEH 31 124 155 MPPEH 31 124 62 217 MPPEH 31 124 62 0 217

MD 41 807 849 MD 41 807 104 952 MD 41 807 104 0 952

Other 197 1905 2101 Other 197 1905 331 2432 Other 197 1905 331 21 2453

Total 300 2919 3219 Total 300 2919 507 3726 Total 300 2919 507 21 3747

RAA‐02 Surface 0 to ‐0.5 ft Total Items RAA‐02 Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft Total Items RAA‐02 Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total Items

UXO 136 27 163 UXO 136 27 54 218 UXO 136 27 54 0 218

DMM 0 27 27 DMM 0 27 0 27 DMM 0 27 0 0 27

MPPEH 109 109 218 MPPEH 109 109 109 327 MPPEH 109 109 109 0 327

MD 1007 3948 4955 MD 1007 3948 1960 6915 MD 1007 3948 1960 54 6970

Other 27 54 82 Other 27 54 54 136 Other 27 54 54 0 136

No find 2069 27 2096 No find 2069 27 27 2124 No find 2069 27 27 0 2124

Total 3349 4193 7541 Total 3349 4193 2205 9747 Total 3349 4193 2205 54 9801

RAA‐03 West Surface 0 to ‐0.5 ft Total Items RAA‐03 West Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft Total Items RAA‐03 West Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total Items

UXO 21 548 569 UXO 21 548 279 848 UXO 21 548 279 0 848

DMM 0 41 41 DMM 0 41 10 52 DMM 0 41 10 0 52

MPPEH 0 279 279 MPPEH 0 279 103 383 MPPEH 0 279 103 10 393

MD 155 5212 5367 MD 155 5212 3682 9049 MD 155 5212 3682 0 9049

Other 672 1344 2017 Other 672 1344 662 2679 Other 672 1344 662 0 2679

No find 196 114 310 No find 196 114 372 683 No find 196 114 372 0 683

Total 1045 7539 8584 Total 1045 7539 5109 13693 Total 1045 7539 5109 10 13703

RAA‐03 East Surface 0 to ‐0.5 ft Total Items RAA‐03 East Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft Total Items RAA‐03 East Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total Items

UXO 17 164 181 UXO 17 164 9 189 UXO 17 164 9 0 189

DMM 17 34 52 DMM 17 34 9 60 DMM 17 34 9 0 60

MPPEH 0 103 103 MPPEH 0 103 26 129 MPPEH 0 103 26 0 129

MD 250 4031 4280 MD 250 4031 844 5124 MD 250 4031 844 0 5124

Other 827 6494 7320 Other 827 6494 1318 8638 Other 827 6494 1318 34 8673

No find 250 0 250 No find 250 0 1989 2239 No find 250 0 1989 0 2239

Total 1361 10826 12186 Total 1361 10826 4194 16381 Total 1361 10826 4194 34 16415

RAA‐04 Surface 0 to ‐0.5 ft Total Items RAA‐04 Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft Total Items RAA‐04 Surface 0 to ‐0.5 ft ‐0.5 to ‐2 ft ‐2 to ‐4 ft Total Items

UXO 78 205 283 UXO 78 205 156 439 UXO 78 205 156 29 468

DMM 0 29 29 DMM 0 29 0 29 DMM 0 29 0 0 29

MPPEH 29 98 127 MPPEH 29 98 0 127 MPPEH 29 98 0 0 127

MD 400 2507 2907 MD 400 2507 1093 3999 MD 400 2507 1093 0 3999

Other 322 741 1063 Other 322 741 107 1171 Other 322 741 107 0 1171

No find 137 0 137 No find 137 0 1112 1249 No find 137 0 1112 0 1249

Total 966 3580 4546 Total 966 3580 2468 7014 Total 966 3580 2468 29 7043

RAA‐05 Surface 0 to ‐2 ft Total Items RAA‐05 Surface 0 to ‐2 ft ‐2 to ‐4 ft Total Items RAA‐05 Surface 0 to ‐2 ft ‐2 to ‐4 ft > ‐ 4 ft Total Items

UXO 79 0 79 UXO 79 0 0 79 UXO 79 0 0 0 79

DMM 73 6 79 DMM 73 6 0 79 DMM 73 6 0 0 79

MPPEH 45 6 51 MPPEH 45 6 0 51 MPPEH 45 6 0 0 51

MD 51 157 208 MD 51 157 0 208 MD 51 157 0 0 208

MC 6 0 6 MC 6 0 0 6 MC 6 0 0 0 6

Other 56 180 236 Other 56 180 15 251 Other 56 180 15 0 251

No find 0 11 11 No find 0 11 0 11 No find 0 11 0 2 13

Total 309 360 669 Total 309 360 15 684 Total 309 360 15 2 686

Predicted Distribution Alternative 2

Predicted Distribution Alternative 2

Predicted Distribution Alternative 2

Predicted Distribution Alternative 2

Predicted Distribution Alternative 2

Predicted Distribution Alternative 6A/7A Predicted Distribution Alternative 6B Predicted Distribution Alternative 7B

Predicted Distribution Alternative 3

Predicted Distribution Alternative 3

Predicted Distribution Alternative 3

Predicted Distribution Alternative 3

Predicted Distribution Alternative 3

Predicted Distribution Alternative 4

Predicted Distribution Alternative 4

Predicted Distribution Alternative 4

Predicted Distribution Alternative 4

Predicted Distribution Alternative 4
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TABLE D2‐2

Alternative 2 Quantities

Activity Units RAA‐01 RAA‐02 RAA‐03 West RAA‐03 East RAA‐04

Road Enhancements  ft 0 5954 5124 0 4337

Drainage Enhancements  ft 4395 0 4395 4395 3968

Vegetation Cutting  acres 17 74 71 78 104

Surface Clearance acres 17 74 71 78 104

Estimated Anomalies to Investigate ‐ Surface  anomalies 300 3349 1045 1361 966

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 2919 4193 7539 10826 3580

MEC (DMM/UXO) items 114 191 610 233 312

MD items 849 4955 5367 4280 2907

MPPEH items 155 218 279 103 127

MPPEH to treat (5 pounds per item) pounds 776 1089 1396 517 634

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 5931 27388 33115 23778 17666

Estimated Area to Be Restored  acres 2 2 2 2 2

Alternative 3 Quantities

Activity Units

RAA‐01 

(30% dense, 90% wet)

RAA‐02 

(1% wet)

RAA‐03 West (80% 

wet)

RAA‐03 East 

(80% wet) RAA‐04 (5% wet)

Road Enhancements  ft 0 5954 5124 0 4337

Drainage Enhancements  ft 4395 0 4395 4395 3968

Vegetation Cutting  acres 17 74 71 78 104

Surface Clearance acres 17 74 71 78 104

Estimated Anomalies to Investigate ‐ Surface  anomalies 300 3349 1045 1361 966

DGM  acres 0 74 71 78 104

Reacquire acres 17 74 71 78 104

ES122211032859VBO  Page 1 of 15

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 2919 4193 7539 10826 3580

Estimated Individual Anomalies to Dig ‐0.5 to ‐2 ft anomalies 507 2205 5109 4194 2468

 ‐0.5 to ‐2 ft dry anomalies 51 2183 1022 839 2345

 ‐0.5 to ‐2 ft wet anomalies 456 22 4087 3355 123

Estimated Dense Anomalies to Dig ‐0.5 to ‐2 ft anomalies 51 0 0 0 0

 ‐0.5 to ‐2 ft dry anomalies 5 0 0 0 0

 ‐0.5 to ‐2 ft wet anomalies 46 0 0 0 0

MEC (DMM/UXO) items 124 245 900 250 468

MD items 952 6915 9049 5124 3999

MPPEH items 217 327 383 129 127

MPPEH to treat (5 pounds per item) pounds 1087 1634 1913 646 634

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 6842 38169 54357 28265 24377

Estimated Area to Be Restored  acres 2 2 2 2 2
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TABLE D2‐2

Alternative 2 Duration (assuming one crew)

Activity

Rate per 

crew Units RAA‐01 RAA‐02 RAA‐03 West RAA‐03 East RAA‐04

Road Enhancements  300 feet per day 0 20 17 0 14

Drainage Enhancements  300 feet per day 15 0 15 15 13

Survey Boundaries 10 acres per day 2 7 7 8 10

Vegetation Cutting  2 acres per day 9 37 36 39 52

Surface Clearing (Visual and Instrument Survey) 2 acres per day 9 37 36 39 52

Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 10 14 25 36 12

Restore Vegetation 4 acres per day 1 1 1 1 1

BIP/COD MEC 50 items per day 2 4 12 5 6

Manage MPPEH  1000 pounds per day 1 1 1 1 1

Total Days days 47 121 149 142 161

Total Months months 2 5 6 6 6

Field Seasons field seasons 0.4 1.0 1.2 1.1 1.3

Alternative 3 Duration (assuming one crew)

Activity

Rate per 

crew Units

RAA‐01 

(30% dense, 

90% wet)

RAA‐02 

(1% wet)

RAA‐03 West 

(80% wet)

RAA‐03 East 

(80% wet)

RAA‐04 (5% 

wet)

Road Enhancements  300 feet per day 0 20 17 0 14

Drainage Enhancements  300 feet per day 15 0 15 15 13

Survey Boundaries 10 acres per day 2 7 7 8 10

Vegetation Cutting  2 acres per day 9 37 36 39 52

Surface Clearing (Visual and Instrument Survey) 2 acres per day 9 37 36 39 52

DGM 1.2 acres per day 0 62 59 65 87

Recquire 1.2 acres per day 14 62 59 65 87
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Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 10 14 25 36 12

Manual investigate anomalies ‐0.5 to ‐2 ft  (dry)  250 anomalies per day 0.2 9 4 3 9

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 100 anomalies per day 5 0.2 41 34 1

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 20 anomalies per day 0.3 0 0 0 0

Mechanical investigate ‐0.5 to‐ 2 ft (wet)  10 anomalies per day 5 0 0 0 0

Restore Vegetation 4 acres per day 0.5 0.5 0.5 0.5 0.5

BIP/COD MEC 50 items per day 2 5 18 5 9

Manage MPPEH  1000 pounds per day 1 2 2 1 1

Total Days days 71 255 319 310 348

Total Months months 3 10 13 12 14

Field Seasons field seasons 0.6 2 3 2 3
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TABLE D2‐2

Alternative 2 ‐ Per Diem

Activity

Men per 

Crew RAA‐01 RAA‐02

RAA‐03 

West RAA‐03 East RAA‐04

Road Enhancements  3 0 60 102 0 87

Drainage Enhancements  3 44 0 88 88 79

Survey Boundaries 2 3 15 28 31 42

Vegetation Cutting  5 43 185 355 390 520

Surface Clearing (Visual and Instrument Survey) 5 43 185 355 390 520

Investigate anomalies 0 to ‐0.5 ft 5 49 70 251 361 119

Restore Vegetation 5 3 3 5 5 5

BIP/COD MEC 5 11 19 122 47 62

Manage MPPEH  3 2 3 8 3 4

Total Man‐days 197 539 1315 1315 1438

Day off per diem 28 77 188 188 205

Total Per Diem 225 616 1503 1502 1644

Field Seasons 1 1 1 1 1

Crews 1 1 2 2 2

Mobe/Demobe 13 13 26 26 26

Alternative 3 ‐ Per Diem

Activity

Men per 

Crew RAA‐01 RAA‐02

RAA‐03 

West RAA‐03 East RAA‐04

Road Enhancements  3 0 60 102 0 87

Drainage Enhancements  3 44 0 88 88 79

Survey Boundaries 2 3 15 28 31 42

Vegetation Cutting  5 43 185 355 390 520

Surface Clearing (Visual and Instrument Survey) 5 43 185 355 390 520

DGM 5 0 308 592 650 867

Recquire 5 71 308 592 650 867
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Investigate anomalies 0 to ‐0.5 ft 5 49 70 251 361 119

Manual investigate anomalies ‐0.5 to ‐2 ft  (dry)  5 1 44 41 34 94

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 5 23 1 409 336 12

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 5 1 0 0 0 0

Mechanical investigate ‐0.5 to‐ 2 ft (wet)  5 23 0 0 0 0

Restore Vegetation 5 3 3 5 5 5

BIP/COD MEC 5 12 25 180 50 94

Manage MPPEH  3 3 5 11 4 4

Total Man‐days 318 1208 3009 2988 3309

Day off per diem 45 173 430 427 473

Total Per Diem 363 1380 3439 3415 3782

Field Seasons 1 2 2 2 2

Crews 1 1 2 2 2

Mobe/Demobe FS 1 18 18 36 36 36

Mobe/Demobe FS 2 18 18 18 18
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TABLE D2‐2

Alternative 4 Quantities

Activity Units

RAA‐01 

(30% dense, 90% wet)

RAA‐02 

(1% wet)

RAA‐03 West (80% 

wet)

RAA‐03 East 

(80% wet) RAA‐04 (5% wet)

Road Enhancements  ft NA 5954 5124 NA 4337

Drainage Enhancements  ft 4395 NA 4395 4395 3968

Vegetation Cutting  acres 17 74 71 78 104

Surface Clearance acres 17 74 71 78 104

Estimated Anomalies to Investigate ‐ Surface  anomalies 300 3349 1045 1361 966

DGM  acres 17 74 71 78 104

Reacquire acres 17 74 71 78 104

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 2919 4193 7539 10826 3580

Estimated Individual Anomalies to Dig ‐0.5 to ‐2 ft anomalies 507 2205 5109 4194 2468

 ‐0.5 to ‐2 ft dry anomalies 51 2183 1022 839 2345

 ‐0.5 to ‐2 ft wet anomalies 456 22 4087 3355 123

Estimated Individual Anomalies to Dig ‐2 to ‐4 ft anomalies 21 54 10 34 29

 ‐2 to ‐4 ft dry anomalies 2 54 2 7 28

 ‐2 to ‐4 ft wet anomalies 19 1 8 28 1

Estimated Dense Anomalies to Dig ‐0.5 to ‐2 ft anomalies 51 0 0 0 0

 ‐0.5 to ‐2 ft dry anomalies 5 0 0 0 0

 ‐0.5 to ‐2 ft wet anomalies 46 0 0 0 0

Estimated Dense Anomalies to Dig ‐2 to ‐4 ft anomalies 2 0 0 0 0

 ‐2 to ‐4 ft dry anomalies 0 0 0 0 0

 ‐2 to ‐4 ft wet anomalies 2 0 0 0 0

MEC (DMM/UXO) items 124 245 900 250 497

MD items 952 6970 9049 5124 3999

MPPEH items 217 327 393 129 127

MPPEH to treat (5 pounds per item) pounds 1087 1634 1965 646 634

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 6842 38442 54409 28265 24611

Estimated Area to Be Restored  acres 2 2 2 2 2
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TABLE D2‐2

Alternative 4 Duration (assuming one crew)

Activity

Rate per 

crew Units

RAA‐01 

(30% dense, 

90% wet)

RAA‐02 

(1% wet)

RAA‐03 West 

(80% wet)

RAA‐03 East 

(80% wet)

RAA‐04 

(5% wet)

Road Enhancements  300 feet per day 0 20 17 0 14

Drainage Enhancements  300 feet per day 15 0 15 15 13

Survey Boundaries 10 acres per day 2 7 7 8 10

Vegetation Cutting  2 acres per day 9 37 36 39 52

Surface Clearing (Visual and Instrument Survey) 2 acres per day 9 37 36 39 52

DGM 1.2 acres per day 0 62 59 65 87

Recquire 1.2 acres per day 14 62 59 65 87

Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 10 14 25 36 12

Manual investigate anomalies ‐0.5 to‐ 2 ft  (dry)  250 anomalies per day 0.2 9 4 3 9

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 100 anomalies per day 5 0.2 41 34 1

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 20 anomalies per day 0.3 0 0 0 0

Mechanical investigate ‐0.5 to ‐2 ft (wet)  10 anomalies per day 5 0 0 0 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  50 anomalies per day 0.04 1 0.04 0.1 1

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  10 anomalies per day 2 0.1 1 3 0.1

Mechanical investigate ‐2 to ‐4 ft  (dry) 10 anomalies per day 0.02 0 0 0 0

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 anomalies per day 0.4 0 0 0 0

Restore Vegetation 4 acres per day 0.5 0.5 0.5 0.5 0.5

BIP/COD MEC 50 items per day 2 5 18 5 10

Manage MPPEH  1000 pounds per day 1 2 2 1 1

Total Days days 73 256 320 312 350

Total Months months 3 10 13 12 14

Field Seasons field seasons 0.6 2 3 2 3
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TABLE D2‐2

Alternative 4 ‐ Per Diem

Activity

Men per 

Crew RAA‐01 RAA‐02

RAA‐03 

West RAA‐03 East RAA‐04

Road Enhancements  3 0 60 102 0 87

Drainage Enhancements  3 44 0 88 88 79

Survey Boundaries 2 3 15 28 31 42

Vegetation Cutting  5 43 185 355 390 520

Surface Clearing (Visual and Instrument Survey) 5 43 185 355 390 520

DGM 5 0 308 592 650 867

Recquire 5 71 308 592 650 867

Investigate anomalies 0 to ‐0.5 ft 5 49 70 251 361 119

Manual investigate anomalies ‐0.5 to‐ 2 ft  (dry)  5 1 44 41 34 94

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 5 23 1 409 336 12

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 5 1 0 0 0 0

Mechanical investigate ‐0.5 to ‐2 ft (wet)  5 23 0 0 0 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  5 0 5 0 1 6

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  5 9 0 8 28 1

Mechanical investigate ‐2 to ‐4 ft  (dry) 5 0 0 0 0 0

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 2 0 0 0 0

Restore Vegetation 5 3 3 5 5 5

BIP/COD MEC 5 12 25 180 50 99

Manage MPPEH  3 3 5 12 4 4

Total Man‐days 329 1213 3018 3017 3322

Day off per diem 47 173 431 431 475

Total Per Diem 376 1387 3450 3448 3796

Field Seasons 1 2 2 2 2

Crews 1 1 2 2 2

Mobe/Demobe FS 1 18 18 36 36 36

Mobe/Demobe FS 2 18 36 36 36

ES122211032859VBO  Page 6 of 15ES122211032859VBO  Page 6 of 15



TABLE D2‐2

Alternative 5 Quantities

Activity Units

RAA‐01 

(30% dense, 90% wet)

RAA‐02 

(1% wet)

RAA‐03 West (80% 

wet)

RAA‐03 East 

(80% wet) RAA‐04 (5% wet)

Road Enhancements  ft NA 5954 5124 NA 4337

Drainage Enhancements  ft 4395 NA 4395 4395 3968

Vegetation Cutting  acres 17 74 71 78 104

Surface Clearance acres 17 74 71 78 104

Estimated Anomalies to Investigate ‐ Surface  anomalies 300 3349 1045 1361 966

DGM  acres 17 74 71 78 104

Reacquire acres 17 74 71 78 104

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 2919 4193 7539 10826 3580

Estimated Individual Anomalies to Dig ‐0.5 to ‐2 ft anomalies 507 2205 5109 4194 2468

 ‐0.5 to ‐2 ft dry anomalies 51 2183 1022 839 2345

 ‐0.5 to ‐2 ft wet anomalies 456 22 4087 3355 123

Estimated Individual Anomalies to Dig ‐2 to ‐4 ft anomalies 21 54 10 34 29

 ‐2 to ‐4 ft dry anomalies 2 54 2 7 28

 ‐2 to ‐4 ft wet anomalies 19 1 8 28 1

Estimated Individual Anomalies to Dig > ‐4 ft* anomalies 5 5 5 5 5

>‐4 ft dry anomalies 1 5 1 1 5

>‐4ft wet anomalies 5 0 4 4 0

Estimated Dense Anomalies to Dig ‐0.5 to ‐2 ft anomalies 51 0 0 0 0

 ‐0.5 to ‐2 ft dry anomalies 5 0 0 0 0

 ‐0.5 to ‐2 ft wet anomalies 46 0 0 0 0

Estimated Dense Anomalies to Dig ‐2 to ‐4 ft anomalies 2 0 0 0 0

 ‐2 to ‐4 ft dry anomalies 0 0 0 0 0

 ‐2 to ‐4 ft wet anomalies 2 0 0 0 0

Estimated Dense Anomalies to Dig > ‐4 ft* anomalies 2 0 0 0 0

>‐4 ft dry anomalies 0 0 0 0 0

>‐4ft wet anomalies 1 0 0 0 0

MEC (DMM/UXO) items 124 245 900 250 497
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MD items 952 6970 9049 5124 3999

MPPEH items 217 327 393 129 127

MPPEH to treat (5 pounds per item) pounds 1087 1634 1965 646 634

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 6842 38442 54409 28265 24611

Estimated Area to Be Restored  acres 2 2 2 2 2

* Assumed quantity for estimating purposes, no items have been found at depths greater than 4 feet at OU B‐2
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TABLE D2‐2

Alternative 5 Duration (assuming one crew)

Activity

Rate per 

crew Units

RAA‐01 

(30% dense, 

90% wet)

RAA‐02 

(1% wet)

RAA‐03 West 

(80% wet)

RAA‐03 East 

(80% wet)

RAA‐04 

(5% wet)

Road Enhancements  300 feet per day 0 20 17 0 14

Drainage Enhancements  300 feet per day 15 0 15 15 13

Survey Boundaries 10 acres per day 2 7 7 8 10

Vegetation Cutting  2 acres per day 9 37 36 39 52

Surface Clearing (Visual and Instrument Survey) 2 acres per day 9 37 36 39 52

DGM 1.2 acres per day 0 62 59 65 87

Recquire 1.2 acres per day 14 62 59 65 87

Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 10 14 25 36 12

Manual investigate anomalies ‐0.5 to ‐2 ft  (dry)  250 anomalies per day 0.2 9 4 3 9

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 100 anomalies per day 5 0.2 41 34 1

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 20 anomalies per day 0.3 0 0 0 0

Mechanical investigate ‐0.5 to ‐2 ft (wet)  10 anomalies per day 5 0 0 0 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  50 anomalies per day 0.04 1 0.0 0.1 1

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  10 anomalies per day 2 0.1 0.8 2.8 0.1

Mechanical investigate ‐2 to ‐4 ft  (dry) 10 anomalies per day 0.02 0 0 0 0

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 anomalies per day 0.4 0 0 0 0

Manual investigate anomalies > ‐4 ft  (dry)  25 anomalies per day 0.02 0.2 0.04 0.04 0.2

Manual investigate anomalies > ‐4 ft  (wet)  5 anomalies per day 1 0.01 1 1 0.1

Mechanical investigate >‐4 ft  (dry) 5 anomalies per day 0.03 0 0 0 0

Mechanical investigate > ‐4 ft  (wet) 2 anomalies per day 0.675 0 0 0 0

Restore Vegetation 4 acres per day 0.5 0.5 0.5 0.5 0.5

BIP/COD MEC 50 items per day 2 5 18 5 10

Manage MPPEH  1000 pounds per day 1 2 2 1 1

Total Days days 75 256 320 313 350

Total Months months 3 10 13 13 14

Field Seasons field seasons 0.6 2 3 3 3
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TABLE D2‐2

Alternative 5 ‐ Per Diem

Activity

Men per 

Crew RAA‐01 RAA‐02

RAA‐03 

West RAA‐03 East RAA‐04

Road Enhancements  3 0 60 102 0 87

Drainage Enhancements  3 44 0 88 88 79

Survey Boundaries 2 3 15 28 31 42

Vegetation Cutting  5 43 185 355 390 520

Surface Clearing (Visual and Instrument Survey) 5 43 185 355 390 520

DGM 5 0 308 592 650 867

Recquire 5 71 308 592 650 867

Investigate anomalies 0 to ‐0.5 ft 5 49 70 251 361 119

Manual investigate anomalies ‐0.5 to ‐2 ft  (dry)  5 1 44 41 34 94

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 5 23 1 409 336 12

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 5 1 0 0 0 0

Mechanical investigate ‐0.5 to ‐2 ft (wet)  5 23 0 0 0 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  5 0 5 0 1 6

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  5 9 0 8 28 1

Mechanical investigate ‐2 to ‐4 ft  (dry) 5 0 0 0 0 0

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 2 0 0 0 0

Manual investigate anomalies > ‐4 ft  (dry)  5 0 1 0 0 2

Manual investigate anomalies > ‐4 ft  (wet)  5 5 0 8 8 1

Mechanical investigate >‐4 ft  (dry) 5 0 0 0 0 0

Mechanical investigate > ‐4 ft  (wet) 5 3 0 0 0 0

Restore Vegetation 5 3 3 5 5 5

BIP/COD MEC 5 12 25 180 50 99

Manage MPPEH  3 3 5 12 4 4

Total Man‐days 338 1214 3027 3025 3324

Day off per diem 48 173 432 432 475

Total Per Diem 386 1388 3459 3457 3799

Field Seasons 1 2 2 2 2
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Crews 1 1 2 2 2

Mobe/Demobe FS 1 18 18 36 36 36

Mobe/Demobe FS 2 18 36 36 36
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TABLE D2‐2

Alternative 6A/7A ‐ ALDA‐01 Quantities

Activity Units

RAA‐05 

(100% dense/ mechanical)

Road Enhancements  ft 0

Drainage Enhancements  ft 1905

Vegetation Cutting  acres 4.7

Surface Clearance acres 4.7

Estimated Anomalies to Investigate ‐ Surface  anomalies 309

Reacquire acres 4.7

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 0

Estimated Individual Anomalies to Dig ‐0.5 to ‐2 ft anomalies 0

Estimated Dense Anomalies to Dig ‐0.5 to ‐2 ft* anomalies 360

MEC (DMM/UXO) items 158

MD items 208

MPPEH items 51

MPPEH to treat (5 pounds per item) pounds 253

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 2557

Estimated Area to Be Restored  acres 2

*  All anomalies > ‐0.5 ft assumed to be dense due to rocks and cobbles

Alternative 6B ‐ ALDA‐01 Quantities

Activity Units RAA‐05

Road Enhancements  ft NA

Drainage Enhancements  ft 1905
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Vegetation Cutting  acres 4.7

Surface Clearance acres 4.7

Estimated Anomalies to Investigate ‐ Surface  anomalies 309

Reacquire acres 4.7

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 0

Estimated Individual Anomalies to Dig ‐0.5 to ‐2 ft anomalies 0

Estimated Individual Anomalies to Dig ‐2 to ‐4 ft* anomalies 0

Estimated Dense Anomalies to Dig ‐0.5 to ‐2 ft** anomalies 360

Estimated Dense Anomalies to Dig ‐2 to ‐4 ft** anomalies 15

MEC (DMM/UXO) items 158

MD items 208

MPPEH items 51

MPPEH to treat (5 pounds per item) pounds 255

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 2559

Estimated Area to Be Restored  acres 2

*  All anomalies > ‐0.5 ft assumed to be dense due to rocks and cobbles

** Assumed, based on very limited intrusive investigation data
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TABLE D2‐2

Alternative 6A/7A ‐ ALDA‐01 Duration (Assuming one crew)

Activity

Rate per 

crew Units

RAA‐05 

(100% dense/ 

mechanical)

Road Enhancements  300 feet per day 0

Drainage Enhancements  300 feet per day 6

Survey Boundaries 10 acres per day 0.5

Vegetation Cutting  2 acres per day 2

Surface Clearing (Visual and Instrument Survey) 2 acres per day 2

DGM 1.2 acres per day 0

Recquire 1.2 acres per day 4

Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 0.0

Manual investigate anomalies 0.5 to 2 ft  (dry)  250 anomalies per day 0

Manual investigate anomalies 0.5 to 2 ft (wet) 100 anomalies per day 0

Mechanical investigate 0.5 to 2 ft  (dry) 20 anomalies per day 18

Mechanical investigate 0.5 to 2 ft (wet)  10 anomalies per day 0

Restore Vegetation 4 acres per day 0.5

BIP/COD MEC 50 items per day 3

Manage MPPEH  1000 pounds per day 0.3

Total Days days 37

Total Months months 1.5

Field seasons field season 0.3

Alternative 6B ‐ ALDA‐01 Duration (Assuming one crew)

Activity

Rate per 

crew Units

RAA‐05 

(100% dense/ 

mechanical)

Road Enhancements  300 feet per day 0

Drainage Enhancements  300 feet per day 6
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Survey Boundaries 10 acres per day 0.5

Vegetation Cutting  2 acres per day 2

Surface Clearing (Visual and Instrument Survey) 2 acres per day 2

DGM 1.2 acres per day 0

Recquire 1.2 acres per day 4

Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 0.0

Manual investigate anomalies 0.5 to 2 ft  (dry)  250 anomalies per day 0

Manual investigate anomalies 0.5 to 2 ft (wet) 100 anomalies per day 0

Mechanical investigate 0.5 to 2 ft  (dry) 20 anomalies per day 18

Mechanical investigate 0.5 to 2 ft (wet)  10 anomalies per day 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  50 anomalies per day 0

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  10 anomalies per day 0

Mechanical investigate ‐2 to ‐4 ft  (dry) 10 anomalies per day 1

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 anomalies per day 1

Restore Vegetation 4 acres per day 0.5

BIP/COD MEC 50 items per day 3

Manage MPPEH  1000 pounds per day 0.3

Total Days days 39

Total Months months 2

Field seasons field season 0.3
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TABLE D2‐2

Alternative 6A/7A ‐ ALDA‐01 Per Diem

Activity

Men per 

Crew RAA‐05

Road Enhancements  3 0

Drainage Enhancements  3 19

Survey Boundaries 2 1

Vegetation Cutting  5 12

Surface Clearing (Visual and Instrument Survey) 5 12

DGM 5 0

Recquire 5 20

Investigate anomalies 0 to ‐0.5 ft 5 0

Manual investigate anomalies 0.5 to 2 ft  (dry)  5 0

Manual investigate anomalies 0.5 to 2 ft (wet) 5 0

Mechanical investigate 0.5 to 2 ft  (dry) 5 90

Mechanical investigate 0.5 to 2 ft (wet)  5 0

Restore Vegetation 5 3

BIP/COD MEC 5 16

Manage MPPEH  3 1

Total Man‐days 172

Day off per diem 25

Total Per Diem 197

Mobe/Demobe (see yellow‐highlighted cells for crew) 18

Alternative 6B ‐ ALDA‐01 Per Diem

Activity

Men per 

Crew RAA‐05

Road Enhancements  3 0

Drainage Enhancements  3 19
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Survey Boundaries 2 1

Vegetation Cutting  5 12

Surface Clearing (Visual and Instrument Survey) 5 12

DGM 5 0

Recquire 5 20

Investigate anomalies 0 to ‐0.5 ft 5 0

Manual investigate anomalies 0.5 to 2 ft  (dry)  5 0

Manual investigate anomalies 0.5 to 2 ft (wet) 5 0

Mechanical investigate 0.5 to 2 ft  (dry) 5 90

Mechanical investigate 0.5 to 2 ft (wet)  5 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  5 0

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  5 0

Mechanical investigate ‐2 to ‐4 ft  (dry) 5 6

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 3

Restore Vegetation 5 3

BIP/COD MEC 5 16

Manage MPPEH  3 1

Total Man‐days 181

Day off per diem 26

Total Per Diem 207

Mobe/Demobe (see yellow‐highlighted cells for crew) 18
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TABLE D2‐2

Alternative 7B ‐ ALDA‐01 Quantities

Activity Units RAA‐05

Road Enhancements  ft NA

Drainage Enhancements  ft 1905

Vegetation Cutting  acres 4.7

Surface Clearance acres 4.7

Estimated Anomalies to Investigate ‐ Surface  anomalies 309

Reacquire acres 4.7

Estimated Indvidual Anomalies to Dig to ‐0.5 ft anomalies 0

Estimated Individual Anomalies to Dig ‐0.5 to ‐2 ft anomalies 0

Estimated Individual Anomalies to Dig ‐2 to ‐4 ft* anomalies 0

Estimated Individual Anomalies to Dig > ‐4 ft* anomalies 0

Estimated Dense Anomalies to Dig ‐0.5 to ‐2 ft* anomalies 360

Estimated Dense Anomalies to Dig ‐2 to ‐4 ft** anomalies 15

Estimated Dense Anomalies to Dig > ‐4 ft** anomalies 2

MEC (DMM/UXO) items 158

MD items 208

MPPEH items 51

MPPEH to treat (5 pounds per item) pounds 255

Scrap to manage (8 pounds per MEC, 5 pounds per item MD and MPPEH) pounds 2559

Estimated Area to Be Restored  acres 2

*  All anomalies > ‐0.5 ft assumed to be dense due to rocks and cobbles

** Assumed, based on very limited intrusive investigation data
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TABLE D2‐2

Alternative 7B ‐ ALDA‐01 Duration (Assuming one crew)

Activity

Rate per 

crew Units

RAA‐05 

(100% dense/ 

mechanical)

Road Enhancements  300 feet per day 0

Drainage Enhancements  300 feet per day 6

Survey Boundaries 10 acres per day 0.5

Vegetation Cutting  2 acres per day 2

Surface Clearing (Visual and Instrument Survey) 2 acres per day 2

DGM 1.2 acres per day 0

Recquire 1.2 acres per day 4

Investigate anomalies 0 to ‐0.5 ft 300 anomalies per day 0.0

Manual investigate anomalies ‐0.5 to ‐2 ft  (dry)  250 anomalies per day 0

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 100 anomalies per day 0

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 20 anomalies per day 18

Mechanical investigate ‐0.5 to ‐2 ft (wet)  10 anomalies per day 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  50 anomalies per day 0

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  10 anomalies per day 0

Mechanical investigate ‐2 to ‐4 ft  (dry) 10 anomalies per day 1

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 anomalies per day 1

Manual investigate anomalies > ‐4 ft  (dry)  25 anomalies per day 0

Manual investigate anomalies > ‐4 ft  (wet)  5 anomalies per day 0

Mechanical investigate >‐4 ft  (dry) 5 anomalies per day 0.3

Mechanical investigate > ‐4 ft  (wet) 2 anomalies per day 2

Restore Vegetation 4 acres per day 0.5

BIP/COD MEC 50 items per day 3

Manage MPPEH  1000 pounds per day 0.3

Total Days days 41

Total Months months 2

Field seasons field season 0.3
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TABLE D2‐2

Alternative 7B ‐ ALDA‐01 Per Diem

Activity

Men per 

Crew RAA‐05

Road Enhancements  3 0

Drainage Enhancements  3 19

Survey Boundaries 2 1

Vegetation Cutting  3 7

Surface Clearing (Visual and Instrument Survey) 5 12

DGM 5 0

Recquire 5 20

Investigate anomalies 0 to ‐0.5 ft 5 0

Manual investigate anomalies ‐0.5 to ‐2 ft  (dry)  5 0

Manual investigate anomalies ‐0.5 to ‐2 ft (wet) 5 0

Mechanical investigate ‐0.5 to ‐2 ft  (dry) 5 90

Mechanical investigate ‐0.5 to ‐2 ft (wet)  5 0

Manual investigate anomalies ‐2 to ‐4 ft  (dry)  5 0

Manual investigate anomalies ‐2 to ‐4 ft  (wet)  5 0

Mechanical investigate ‐2 to ‐4 ft  (dry) 5 6

Mechanical investigate ‐2 to ‐4 ft  (wet) 5 3

Manual investigate anomalies > ‐4 ft  (dry)  5 0

Manual investigate anomalies > ‐4 ft  (wet)  5 0

Mechanical investigate >‐4 ft  (dry) 5 2

Mechanical investigate > ‐4 ft  (wet) 5 10

Restore Vegetation 5 3

BIP/COD MEC 5 16

Manage MPPEH  3 1

Total Man‐days 188

Day off per diem 27

Total Per Diem 215

Mobe/Demobe (see yellow‐highlighted cells for crew) 18
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APPENDIX E 

Basis of Cost Estimate 
This appendix presents information used to develop the cost basis for each alternative considered for 
implementation and screened against the Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 criteria in the Operable Unit B‐2 Feasibility Study Report. The following attachments are included with 
this appendix: 

 Attachment E1 – presents information about unit rates for personnel and equipment used in the cost 
estimates. 

 Attachment E2 – provides the detailed cost estimates for implementing each remedial action alternative at 
the individual remedial action areas. 

 



 

 

 

Attachment E1 



Summary of Daily Crew Rates by Activity

Activity Assumptions Crew size

Management   One team shared among all activities, 

all days, all RAAs

 PM, SUXO, Safety, QC, EMT, Admin 

Vegetation Cutting 2 acres per day per crew  5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)   $            2,755.75   per day per 

crew 

 $            1,377.88  per acre

Boundary Surveys to Document Removal Area 10 acres per day per crew  2 (2 UXO Tech II)   $            1,467.25  per day per 

crew

 $               146.73  per acre

Visual & Instrument Inspection and Removal of Surface MEC 2 acres  per day per crew 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)  $            2,292.10   per day per 

crew 

 $            1,146.05  per acre

DGM Mapping 1.2 acres per day per crew Field ‐ 3 (1 geophys tech, 2 UXO Tech I); Office ‐ 2 (1 geophys, 1 data 

manager shared btwn 5 RAAs) 

 $            2,037.14  per day per 

crew

 $            1,697.62  per acre

Reacquistiion 1.2 acres per day per crew Field ‐ 3 (1 geophys tech, 2 UXO Tech I); Office ‐ 2 (1 geophys, 1 data 

manager shared btwn 5 RAAs) 

 $            2,037.14  per day per 

crew

 $            1,697.62  per acre

MEC Removal to 0.5 ft max (Manual) 300 anomalies per day per crew Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,136.21  per day per 

crew

 $                 10.45  per anomaly

Subsurface MEC Removal to 2 ft max (Manual) Dry ‐ 250 anomalies per day per 

crew; Wet ‐ 100 anomalies per day 

per crew

Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,136.21  per day per 

crew

 $                 12.54   per anomaly dry   $                     31.36   per anomaly wet 

Subsurface MEC Removal to 4 ft max (Manual) Dry ‐ 50 anomalies per day per crew; 

Wet ‐ 10 anomalies per day per crew

Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,136.21  per day per 

crew

 $                 62.72   per anomaly dry   $                   313.62   per anomaly wet 

Subsurface MEC Removal more than 4 ft max (Manual) Dry ‐ 25 anomalies per day per crew; 

Wet ‐ 5 anomalies per day per crew

Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,136.21   per day per 

crew 

 $               125.45   per anomaly dry   $                   627.24   per anomaly wet 

Subsurface MEC Removal to 2 ft max (mechanical w/ 

manual screening of spoils at sites with large or dense 

anomalies)

Dry ‐ 20 pits per day; Wet ‐ 10 pits 

per day 

Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,258.71  per day per 

crew

 $               162.94   per anomaly dry   $                   325.87   per anomaly wet 

Subsurface MEC Removal to 4 ft max (mechanical w/ 

manual screening of spoils at sites with large or dense 

anomalies)

Dry ‐ 10 pits per day; Wet ‐ 5 pits per 

day 

Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,258.71  per day per 

crew

 $               325.87   per anomaly dry   $                   651.74   per anomaly wet 

Subsurface MEC Removal to more than 4 ft max (mechanical 

w/ manual screening of spoils at sites with large or dense 

anomalies)

Dry ‐ 5 pits per day; Wet ‐ 2 pits per 

day 

Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data 

manager shared btwn 5 RAAs

 $            3,258.71  per day per 

crew

 $               651.74   per anomaly dry   $               1,629.36   per anomaly wet 

MEC demolition (BIP) 50 MEC per day per crew 5 (2 UXO Tech I, 2 UXO Tech II, 1 UXO Tech III )   $            2,789.96  per day per 

crew

 $                 55.80  per MEC

MEC demolition (COD) 100 MEC per shot, 2 shots per day 

per crew

5 (2 UXO Tech I, 2 UXO Tech II, 1 UXO Tech III )   $            2,789.96  per day per 

crew

 $                 13.95  per MEC

MDAS Management 1000 pounds per day per crew (see 

estimates for flashing equipment)

3 (2 UXO Tech II, 1 UXO Tech III)   $            1,767.74  per day per 

crew

 $                    1.77  per pound

Site Restoration 4 acres per day per crew 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)  $            2,695.77  per day per 

crew

 $               673.94  per acre

Road Build/Removal  4 acres per day per crew (see 

estimates for equipment)

5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)  $            2,607.77   per day per 

crew 

 $               651.94   per acre 

Daily Rate Unit Rate Unit Rate 2

 Covered by "40% Services During Construction" line item in individual estimates 



Labor Backup by Activity ‐ Crew Costs Per Day

Activity Management  

Assumption One team shared among all activities, all days, all RAAs

Hours 11 hours per day (8 regular, 3 OT), 6 days per week

Management  PM, SUXO, Safety, QC, EMT, Admin

USAE Labor # Persons Quantity  Unit Rate Total

Project Manager ‐ Site (Site Superintendent) 1 8 Hour 60.00$             480.00$          

Project Manager ‐ Site Superintendent (OT) 1 3 Hour 90.00$             270.00$          

Senior UXO Supervisor 1 8 Hour 57.60$             460.80$          

Senior UXO Supervisor (OT) 1 3 Hour 86.40$             259.20$          

UXO Safety Officer 1 8 Hour 51.00$             408.00$          

UXO Safety Officer (OT) 1 3 Hour 76.50$             229.50$          

UXO QC Officer 1 8 Hour 51.00$             408.00$          

UXO QC Officer (OT) 1 3 Hour 76.50$             229.50$          

Administrative Assistant 1 8 Hour 28.80$             230.40$          

EMT 1 8 Hour 57.60$             460.80$          

EMT (OT) 1 3 Hour 86.40$             259.20$          

Hand Held Radio 4 1 Day 1.00$               4.00$              

RTK Base 1 1 Day 145.00$           145.00$          

Radio Repeater 1 1 Day 20.00$             20.00$            

Team Operating Equipment 5 1 Day 17.00$             85.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Pickup Truck  5 1 Day 62.00$             310.00$          

3,695.40$       

per day ‐ covered by 

40% Services During Construction line item

Activity Vegetation Cutting

Assumption 2 acres per day per crew

Hours 11 hours per day (8 straight, 3 OT)

Crew Size 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)

USAE Labor # Persons Quantity  Unit Rate Total

UXO Technician III 1 8 Hour $             47.75  382.00$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.88$          

UXO Technician II 1 8 Hour 39.85$             318.80$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I 3 8 Hour 37.86$             908.64$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Hand Held Radio 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

Weedeater (1 per UXO Tech 1& 2) 1 4 Day 15.00$             60.00$            

2,755.75$       per day per crew

Acreage: 2 Price per Acre 1,377.88$       per acre



Labor Backup by Activity ‐ Crew Costs Per Day
Activity Boundary Surveys to Document Removal Area

Assumption 10 acres per day per crew

Hours 11 hours per day (8 straight, 3 OT)

Crew Size 2 (2 UXO Tech II)

USAE Labor # Persons Quantity  Unit Rate Total

UXO Technician II 2 8 Hour 39.85$             637.60$          

UXO Technician II (OT) 2 3 Hour 59.78$             358.65$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

DRT‐GPS 1 1 Day 145.00$           145.00$          

Hand Held Radio 1 1 Day 1.00$               1.00$              

RTK‐GPS (Base with 1 Rover) 1 1 Day 145.00$           145.00$          

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

1,467.25$       per day per crew

Acreage: 10 146.73$           per acre

Activity Visual & Instrument Inspection and Removal of Surface MEC

Assumption 2 acres  per day per crew

Hours 11 hours per day (8 HPE [on grid], 3 OT [prep, packing, not on grid])

Crew Size 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)

USAE Labor # Persons Quantity  Unit Rate Total

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.32$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.34$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

ARGO 1 1 Hour 88.00$             88.00$            

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

2,292.10$       per day per crew

Acreage: 2 1,146.05$       per acre



Labor Backup by Activity ‐ Crew Costs Per Day
Activity DGM Mapping

Assumption 1.2 acres per day per crew

Hours 11 hours per day (8 straight, 3 OT)

Crew Size Field ‐ 3 (1 geophys tech, 2 UXO Tech I); Office ‐ 2 (1 geophys, 1 data manager shared btwn 5 RAAs) 

USAE Labor # Persons Quantity  Unit Rate Total

Geophysicist ‐ Site 0.2 8 Hour 57.60$             92.16$            

Geophysicist ‐ Site (OT) 0.2 3 Hour 86.40$             51.84$            

Data Manager 0.2 8 Hour 51.00$             81.60$            

Data Manager (OT) 0.2 3 Hour 76.50$             45.90$            

Geophysical Instrument Operator 1 8 Hour 39.85$             318.80$          

Geophysical Instrument Operator (OT) 1 3 Hour 59.78$             179.34$          

UXO Technician I 2 8 Hour 37.86$             605.76$          

UXO Technician I (OT) 2 3 Hour 56.79$             340.74$          

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

EM61 1 1 Day 65.00$             65.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

2,037.14$       per day per crew

Acreage: 1.2 1,697.62$       per acre

Activity Reacquisition

Assumption 1.2 acres per day per crew

Hours 11 hours per day (8 straight, 3 OT)

Crew Size Field ‐ 3 (1 geophys tech, 2 UXO Tech I); Office ‐ 2 (1 geophys, 1 data manager shared btwn 5 RAAs) 

USAE Labor # Persons Quantity  Unit Rate Total

Geophysicist ‐ Site 0.2 8 Hour 57.60$             92.16$            

Geophysicist ‐ Site (OT) 0.2 3 Hour 86.40$             51.84$            

Data Manager 0.2 8 Hour 51.00$             81.60$            

Data Manager (OT) 0.2 3 Hour 76.50$             45.90$            

Geophysical Instrument Operator 1 8 Hour 39.85$             318.80$          

Geophysical Instrument Operator (OT) 1 3 Hour 59.78$             179.34$          

UXO Technician I 2 8 Hour 37.86$             605.76$          

UXO Technician I (OT) 2 3 Hour 56.79$             340.74$          

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

EM61 1 1 Day 65.00$             65.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

2,037.14$       per day per crew

Acreage: 1.2 1,697.62$       per acre



Labor Backup by Activity ‐ Crew Costs Per Day
Activity MEC Removal to 0.5 ft max (Manual)

Assumption 300 anomalies per day per crew

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

EM61 1 1 Day 65.00$             65.00$            

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Sump pump 1 1 Day 1.00$               1.00$              

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 0.1 1 Day 125.00$           12.50$            

3,136.21$       per day per crew

Production Rate = 300 anomalies per crew 10.45$             per anomaly

Activity Subsurface MEC Removal to 2 ft max (Manual)

Assumption Dry ‐ 250 anomalies per day per crew; Wet ‐ 100 anomalies per day per crew

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

EM61 1 1 Day 65.00$             65.00$            

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Sump pump 1 1 Day 1.00$               1.00$              

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 0.1 1 Day 125.00$           12.50$            

3,136.21$       per day per crew

Production Rate (dry) = 250 anomalies per crew 12.54$             per anomaly dry

Production Rate (wet) = 100 anomalies per crew 31.36$             per anomaly wet



Labor Backup by Activity ‐ Crew Costs Per Day

Activity Subsurface MEC Removal to 4 ft max (Manual)

Assumption Dry ‐ 50 anomalies per day per crew; Wet ‐ 10 anomalies per day per crew

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

EM61 1 1 Day 65.00$             65.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Sump Pump 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 0.1 1 Day 125.00$           12.50$            

3,136.21$       per day per crew

Production Rate (dry) = 50 anomalies per crew 62.72$             per anomaly dry

Production Rate (wet) = 10 anomalies per crew 313.62$           per anomaly wet

Activity Subsurface MEC Removal more than 4 ft max (Manual)

Assumption Dry ‐ 25 anomalies per day per crew; Wet ‐ 5 anomalies per day per crew

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8.0 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

EM61 1 1 Day 65.00$             65.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Sump Pump 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 0.1 1 Day 125.00$           12.50$            

3,136.21$       per day per crew

Production Rate (dry) = 25 anomalies per crew 125.45$           per anomaly dry

Production Rate (wet) = 5 anomalies per crew 627.24$           per anomaly wet



Labor Backup by Activity ‐ Crew Costs Per Day
Activity Subsurface MEC Removal to 2 ft max (mechanical w/ manual screening of spoils at sites with large or dense anomalies)

Assumption Dry ‐ 20 pits per day; Wet ‐ 10 pits per day  2 by 4 ft pits

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

ARGO 1 1 Day 88.00$             88.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

EM61 1 1 Day 75.00$             75.00$            

Sump Pump 1 1 Day 1.00$               1.00$              

RTK‐GPS  Rover 1 1 Day 75.00$             75.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 1 1 Day 125.00$           125.00$          

3,258.71$       per day per crew

Production Rate (dry) = 20 pits per crew 162.94$           per anomaly dry

Production Rate (wet) = 10 pits per crew 325.87$           per anomaly wet

Activity Subsurface MEC Removal to 4 ft max (mechanical w/ manual screening of spoils at sites with large or dense anomalies)

Assumption Dry ‐ 10 pits per day; Wet ‐ 5 pits per day 

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

ARGO 1 1 Hour 88.00$             88.00$            

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

EM61 1 1 Day 75.00$             75.00$            

Sump Pump 1 1 Day 1.00$               1.00$              

Hand Held Radio 1 1 Day 1.00$               1.00$              

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 1 1 Day 125.00$           125.00$          

3,258.71$       per day per crew

Production Rate (dry) = 10 pits per crew 325.87$           per anomaly dry

Production Rate (wet) = 5 pits per crew 651.74$           per anomaly wet



Labor Backup by Activity ‐ Crew Costs Per Day

Activity Subsurface MEC Removal to more than 4 ft max (mechanical w/ manual screening of spoils at sites with large or dense anomali

Assumption Dry ‐ 5 pits per day; Wet ‐ 2 pits per day 

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size Field ‐ 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Teck III); Office ‐ 1 data manager shared btwn 5 RAAs

USAE Labor # Persons Quantity  Unit Rate Total

Data Manager 0.2 8 Hour 86.37$             138.19$          

UXO Technician III (8% HPD) 1 8 Hour $             51.57  412.56$          

UXO Technician III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II (8% HPD) 1 8 Hour 43.04$             344.30$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I (8% HPD) 3 8 Hour 40.89$             981.33$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

ARGO 1 1 Hour 88.00$             88.00$            

Pickup Truck w/crew cab 1 1 Day 62.00$             62.00$            

EM61 1 1 Day 75.00$             75.00$            

Sump Pump 1 1 Day 1.00$               1.00$              

Hand Held Radio 1 1 Day 1.00$               1.00$              

White XLT Detector (all metals) 4 1 Day 5.00$               20.00$            

RTK‐GPS Rover 1 1 Day 75.00$             75.00$            

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Mini Excavator w/trailer 1 1 Day 125.00$           125.00$          

3,258.71$       per day per crew

Production Rate (dry) = 5 pits per crew 651.74$           per anomaly dry

Production Rate (wet) = 2 pits per crew 1,629.36$       per anomaly wet

Activity MEC demolition (BIP)

Assumption 50 MEC per day per crew

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size 5 (2 UXO Tech I, 2 UXO Tech II, 1 UXO Tech III ) 

USAE Labor # Persons Quantity  Unit Rate Total

UXO Technician III (8% HPD) 1 8 Hour 51.57$             412.56$          

UXO Technician III (8% HPD) (OT) 1 3 Hour 71.63$             214.89$          

UXO Technician II (8% HPD) 2 8 Hour 43.04$             688.61$          

UXO Technician II (8% HPD) (OT) 2 3 Hour 59.78$             358.68$          

UXO Technician I (8% HPD) 2 8 Hour 40.89$             654.22$          

UXO Technician I (8% HPD) (OT) 2 3 Hour 61.33$             368.00$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

2,789.96$       per day per crew

Production Rate = 50 MEC per day 55.80$             per MEC



Labor Backup by Activity ‐ Crew Costs Per Day

Activity MEC demolition (COD)

Assumption 100 MEC per shot, 2 shots per day per crew

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size 5 (2 UXO Tech I, 2 UXO Tech II, 1 UXO Tech III ) 

USAE Labor # Persons Quantity  Unit Rate Total

UXO Technician III (8% HPD) 1 8 Hour 51.57$             412.56$          

UXO Technician III (8% HPD) (OT) 1 3 Hour 71.63$             214.89$          

UXO Technician II (8% HPD) 2 8 Hour 43.04$             688.61$          

UXO Technician II (8% HPD) (OT) 2 3 Hour 59.78$             358.68$          

UXO Technician I (8% HPD) 2 8 Hour 40.89$             654.22$          

UXO Technician I (8% HPD) (OT) 2 3 Hour 61.33$             368.00$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

2,789.96$       per day per crew

Production Rate = 200 MEC per day 13.95$             per MEC

Activity MDAS Management

Assumption 1000 pounds per day per crew (see estimates for flashing equipment)

Hours 11 hours per day (8 HPD, 3 OT)

Crew Size 3 (2 UXO Tech II, 1 UXO Tech III) 

USAE Labor # Persons Quantity  Unit Rate Total

UXO Technician III (8% HPD) 1 8 Hour 51.57$             412.56$          

UXO Technician III (8% HPD) (OT) 1 3 Hour 71.63$             214.89$          

UXO Technician II (8% HPD) 2 8 Hour 43.04$             688.61$          

UXO Technician II (8% HPD) (OT) 2 3 Hour 59.78$             358.68$          

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

Hand Held Radio 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

1,767.74$       per day per crew

Production Rate = 1000 pounds per day 1.77$               per pound



Labor Backup by Activity ‐ Crew Costs Per Day

Activity Site Restoration

Assumption 4 acres per day per crew

Hours 11 hours per day (8 straight, 3 OT)

Crew Size 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)

USAE Labor # Persons Quantity  Unit Rate Total

Tech III 1 8 Hour $             47.75  382.00$          

Tech III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II 1 8 Hour 39.85$             318.80$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I 3 8 Hour 37.86$             908.64$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Hand Held Radio 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

ARGO 1 1 Day 88.00$             88.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            
Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

2,695.77$       per day per crew

Acreage: 4 673.94$           per acre

Activity Road Build/Removal 

Assumption 4 acres per day per crew (see estimates for equipment)

Hours 11 hours per day (8 straight, 3 OT)

Crew Size 5 (3 UXO Tech I, 1 UXO Tech II, 1 UXO Tech III)

USAE Labor # Persons Quantity  Unit Rate Total

Tech III 1 8 Hour $             47.75  382.00$          

Tech III (OT) 1 3 Hour $             71.63  214.89$          

UXO Technician II 1 8 Hour 39.85$             318.80$          

UXO Technician II (OT) 1 3 Hour 59.78$             179.33$          

UXO Technician I 3 8 Hour 37.86$             908.64$          

UXO Technician I (OT) 3 3 Hour 56.79$             511.11$          

Hand Held Radio 1 1 Day 1.00$               1.00$              

Team Operating Equipment 1 1 Day 17.00$             17.00$            

Team Safety Equipment 1 1 Day 13.00$             13.00$            

Pickup Truck w/crew cab  1 1 Day 62.00$             62.00$            

2,607.77$       per day per crew

Acreage: 4 651.94$           per acre



Per Diem and Equipment Rates

Travel & Per Diem

Item Basis Provider(s) $ Per Unit

Adak Hotel Lodging‐Single Occupancy Day Adak 200.00$                  175.00$                                 

Meals, Adak Day JTR 79.00$                   

Airfare, Adak Roundtrip 

(refundable)

USAE Tvl Agent 3,184.00$              

Equipment & Supplies

Item Basis Provider(s) $ Per Unit

Binders Each Staples 5.68$                     

Shipping & Distribution (FedEX) 2 lb. FedEx 4.57$                     

Shipping to Adak UPS/USP 68.00$                   

Sedan Day Hertz/Budget 65.00$                   

Truck Pick‐Up Month Hertz 975.00$                 

Truck Pick‐Up (Crew Cab) Month Hertz 1,100.00$             

ARGO Month Vendor 2,200.00$             

Adak Van Rental Day Adak 90.00$                   

Adak Loader/backhoe (MHE) Day Adak 225.00$                 

Powered & Unpowered Grubbing Equip Week Hertz/USAE 500.00$                 

Mini Excavator w/Trailer Week United Rental 750.00$                 

Backhoe (wheeled) Month Hertz 1,450.00$             

Backhoe (Tracked) Month Hertz 1,100.00$             

Fuel for Vehicles Gallon/Day NA 3.00$                     

Miniature Open Front Barricade (MOFB) Week USAE 400.00$                 

Portable Toilet Month Vendor 90.00$                   

Schonstedt Mag ‐ GA/52/Cx Week USAE 6.00$                     

White XLT Detector (all metals) Week USAE 27.00$                   

Hand Held Radio Week USAE 6.00$                     

Radio Repeater Week USAE 120.00$                 

Team Safety Equipment Week USAE 13.00$                   

Team Operating Equipment Week USAE 100.00$                 

Flak Jacket & Helmet w/ visor Week USAE 25.00$                   

RTK‐GPS (Base with 1 Rover) Week USAE 870.00$                 

RTK‐GPS (Base with 1 Rover) Shipping Each UPS 586.00$                 

Weed Eater Week USAE 75.00$                   

Explosives Each Omni/Jet 

Research

$2,996.10

Explosives Support (Anchorage) Each Alaska Powder 

Co.

450.00$                  

Magazine Fencing Each Nat'L Fence 1,200.00$             

MPPEH Magazine (Adak) Month Adak 75.00$                   

Demolition Equipment Week USAE 200.00$                 

Leased Office (Adak) Month Adak 2,280.00$             

Office Trailer Delivery/Pickup Each Vendor 200.00$                 

Telephone Service (per residential unit) Month Adak 114.00$                 

Telephone Service (per business unit) Month Adak 148.20$                 

Telephone Service Installation (per unit) Each Adak 213.75$                 

Cable TV Installation (per unit) Each Adak 244.53$                 

Cable TV Service (per unit) Month Adak 136.80$                 

Cellular Telephone Month USAE 85.00$                   

Office Computer w/Printer & Software Week USAE 60.00$                   

Oais montaj software Month Geosoft 1,900.00$             

Equipment Shipping and Handling Roundtrip USAE 2,460.00$             

Training Supplies and Equipment Lump Sum USAE 600.00$                 

Training Facility (Classroom) Lump Sum Vendor 500.00$                 

Draft Final Report (Repro & Dist) Copy USAE 150.00$                 

Final Report (Repro & Dist) Copy USAE 150.00$                 

Black & White reproduction Page Kinko 0.06$                     

Color reproduction Page Kinko 0.49$                     

Average B&W/color Page Kinko 0.10$                     

Plan binders Each Staples 5.68$                     

CD‐ROM (blank) Each Staples 1.00$                     

Geonics' EM‐61 TDEM Sensor Week USAE 392.00$                 

Geonics' EM‐61 TDEM Sensor Shipping Each UPS 758.00$                 

Trimble Geo XT Handheld GPS  Week USAE 300.00$                 

GIS Workstation w/Software & Plotter Week USAE 60.00$                   

GIS Workstation with Software & Plotter Day USAE 45.00$                   

Survey Lathe (Bundle of 100) Bundle Lowes 80.00$                   

Pin Flags x100 Box Lowes 38.00$                   

Shipping Container (MilVan) Month Vendor 95.00$                   

Shipping Container (MilVan) deliver/pickup Each Vendor 125.00$                 

Sump Pump Each Vendor 149.00$                 

Thermal flashing unit Each Hurd 17,360.00$           

55 Gallon Drums Each Vendor 30.00$                   



Transportation and Disposal

Item Basis Provider(s) $ Per Unit

Non‐MEC Scrap Transportation (Anchorage) Ton Vendor 2,000.00$             

Non‐MEC Scrap Disposal (Anchorage) Ton USAE 1,500.00$             

Munitions Debris Transport (Seattle) Pound Freight 1.75$                     

Munitions Debris Disposal (Seattle) Pound Timberline 2.25$                     

Barge Transportation (Mobilization) Each

Sampson/Wst 

Mgmt 53,350.00$             includes tax, etc of 14 %

Barge Transportation (Demobilization) Each Sampson 47,420.00$            includes tax, etc of 14 %

Barge Magazine shipping Each Sampson 8,790.00$              includes tax, etc of 14 %

EMT Medical Supplies & Equipment (restock) Each 3,800.00$              replenish supplies

Subcontract Medic Mob/Demob Roundtrip 1,503.00$             

Taxes Alaska % 10

Taxes Adak % 3

Explosives

Item Basis Provider(s) Rate # Required Remarks Total

Perforators Each Alaska Powder $5.00 200 100‐19.5 gr $1,000.00

Caps Each Alaska Powder $6.00 200 100‐elec $1,200.00

Det Cord Foot Alaska Powder $0.27 1000 80 gr $270.00

Frieght Charge to Seattle Each $150.00 1 $150.00

Fuel Surcharge 5.40% $8.10

Subtotal $2,628.10

14.0% Tax $367.93

Total $2,996.03 per 200 MEC

Equipment & Vehicles

Labor Category  Pickup Crewcab Radios

Program Manager 0 0 0

Project Manager (Average) 0 0 0

Project Manager‐Site (Site Superintendent) 0 0 1

Senior UXO Supervisor 1 0 1

UXO Safety Officer 1 0 1

UXO Quality Control Specialist 1 0 2

UXO Technician III 0 2 2

UXO Technician II 0 0 0

Geophysicist ‐ Site 0 0 1

Geophysical Instrument Operator 2 0 2

Admin Specialist 0 0 0

Logistics Specialist 0 0 0

EMT  0 1 1

Totals 5 3 11

Air Fare ‐ Fully Refundable Tickets

Carrier From Connecting To To $

Continental / Alaska Airlines Jacksonville, FL Houston Anchorage / Adak, AK 3,499.00$                      

Delta / Alaska Airlines Atlanta, GA Salt Lake Anchorage / Adak, AK 3,701.00$                      

American / Alaska Airlines Tampa, FL Chicago Anchorage / Adak, AK 3,803.00$                      

Alaska Airlines Dallas, Tx Seattle Anchorage / Adak, AK 2,414.00$                      

Alaska Airlines San Diego, CA Seattle Anchorage / Adak, AK 2,503.00$                      

Subtotal 15,920.00$                    

Average 3,184.00$                      



 

 

 

Attachment E2 



RAA Total Capital Cost Total O&M Cost (50 yrs) Total NPV
RAA‐01 (OB/OD‐01) 1,400,000$                   300,000$                              1,700,000$              
RAA‐02 (C1‐01) 2,700,000$                   300,000$                              3,000,000$              
RAA‐03 West (MI‐01, MI‐02, MI‐03) 4,000,000$                   300,000$                              4,300,000$              
RAA‐03 East (RR‐01 and HG‐01) 3,200,000$                   300,000$                              3,500,000$              
RAA‐04 (SA93‐01 and SA93‐03) 3,600,000$                   300,000$                              3,900,000$              

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil and LUCs

Summary



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                  
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                  
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  

Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost 

based on 2010 experience at Army site in the Southwest USA ‐ Unit cost 

split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  

The barge cost is a minimum of $350k to ship equipment and explosives 

based on Information from USA Environmental Inc. Unit cost split between 

RAAs

Mobilization and Demobilization of Field Personnel   13 EA 5,000.00$                  65,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO 

H&S, UXO Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1.0 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment 

for 6 weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 17.0 Acre 1,378.00$                  23,426$                   See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear 

excess material, grade to drain.

Access Road Upgrade/Repair Labor 0.0 LF 10.45$                       ‐$                        

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 2 DAY 1,467.00$                  2,934$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  

Estimate includes Engineering Controls while remedy is being 

implemented.  Cost is based on current Navy costs.  Unit cost is split 

between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  

Estimate includes Engineering Controls while remedy is being 

implemented.  Cost is based on current Navy costs.  Unit cost is split 

between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐0.5 ft)

Visual and Instrument Survey 17 Acre 1,146.00$                  19,482$                   See quantity and unit rate worksheets

Investigate Anomalies to ‐0.5 ft 2,919 Anomaly 10.45$                       30,504$                   See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                  
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 114 EA 55.80$                       6,361$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        

Disposal of Recovered MEC 114 EA 250.00$                     28,500$                   See quantity and unit rate worksheets

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between 

RAAs for Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 776 LB  $                       1.77  1,374$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 5,931 LB  $                       5.71  33,866$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 225 EA  $                   279.00  62,775$                   See quantity and unit rate worksheets

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                   See quantity and unit rate worksheets

SUBTOTAL  $              606,468 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 606,468$                   121,294$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   727,762$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 727,762$                   58,221$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 727,762$                   36,388$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 727,762$                   14,555$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 727,762$                   85,148$                   Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 727,762$                   291,105$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 727,762$                   43,666$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,256,845$            

   FEE 8% $             1,256,845  100,548$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,256,845$                37,705$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,395,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 1,722,000$            

Lower Range (‐30%) 1,205,400$            

Upper Range (+50%) 2,583,000$            

Remedial Alternative 2 ‐  Surface MEC Removal to ‐0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐01 (OB/OD‐01)
Prepared by CH2M HILL 

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 2 ‐  Surface MEC Removal to ‐0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐01 (OB/OD‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering 

control reports, IC compliance monitoring, IC inspection reports, 5 year 

review reports, steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,395,000$               ‐$                           1,395,000$            

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                   5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                   5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                   5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                   5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                   5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                   5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                   5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 1,721,827$        

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                

Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based 

on 2010 experience at Army site in the Southwest USA ‐ Unit cost split between 

RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   13 EA 5,000.00$                 65,000$                

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                 4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                 4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 74 Acre 1,378.00$                 101,972$               See quantity and unit rate worksheets

Build or Improve Drainage Labor 0 LF 10.45$                       ‐$                        

Build or Improve Drainage 0 LF 1.44$                         ‐$                        
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 5,954 LF 10.45$                       62,219$                 See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,954 LF 23.00$                       136,942$               Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 7 DAY 1,467.00$                 10,269$                 See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost 

is based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost 

is based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐0.5 ft)

Visual and Instrument Survey 74 Acre 1,146.00$                 84,804$                 See quantity and unit rate worksheets

Investigate Anomalies to ‐0.5 ft 4,193 Anomaly 10.45$                       43,817$                 See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                
Pricing per USAE based on similar work at Lake Jean.  Unit cost split between 

RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 191 EA 55.80$                       10,658$                 See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        

Disposal of Recovered MEC 191 EA 250.00$                     47,750$                

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1089 LB  $                       1.77  1,928$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 27,388 LB  $                       5.71  156,385$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 616 EA  $                   279.00  171,864$              

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                

SUBTOTAL  $           1,173,598 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,173,598$               234,720$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   1,408,318$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 1,408,318$               112,665$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 1,408,318$               70,416$                 Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 1,408,318$               28,166$                 Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 1,408,318$               164,773$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 1,408,318$               563,327$               Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 1,408,318$               84,499$                 Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 2,432,165$           

   FEE 8% $             2,432,165  194,573$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 2,432,165$               72,965$                 Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       2,700,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 3,027,000$           

Lower Range (‐30%) 2,118,900$           

Upper Range (+50%) 4,540,500$           

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐02 (C1‐01)
Prepared by CH2M HILL 

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐02 (C1‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 2,700,000$             ‐$                           2,700,000$           

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                 5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                 5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                 5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                 5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                 5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                 5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                 5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 3,026,827$       

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   26 EA 5,000.00$                 130,000$               2 crews to finish in 1 field season

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                 4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                 4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 71 Acre 1,378.00$                 97,838$                 See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                 See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                         6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 5,124 LF 10.45$                       53,546$                 See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,124 LF 23.00$                       117,852$               Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 7 DAY 1,467.00$                 10,269$                 See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐0.5 ft)

Visual and Instrument Survey 71 Acre 1,146.00$                 81,366$                 See quantity and unit rate worksheets

Investigate Anomalies to ‐0.5 ft 7,539 Anomaly 10.45$                       78,783$                 See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 610 EA 55.80$                       34,038$                 See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        

Disposal of Recovered MEC 610 EA 250.00$                     152,500$              

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1396 LB  $                       1.77  2,471$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 33,115 LB  $                       5.71  189,087$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 1,503 EA  $                   279.00  419,337$              

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                

SUBTOTAL  $           1,699,333 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,699,333$               339,867$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   2,039,199$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 2,039,199$               163,136$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 2,039,199$               101,960$               Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 2,039,199$               40,784$                 Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 2,039,199$               238,586$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 2,039,199$               815,680$               Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 2,039,199$               122,352$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 3,521,698$           

   FEE 8% $             3,521,698  281,736$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 3,521,698$               105,651$               Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       3,909,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 4,236,000$           

Lower Range (‐30%) 2,965,200$           

Upper Range (+50%) 6,354,000$           

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 3,909,000$             ‐$                           3,909,000$           

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                 5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                 5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                 5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                 5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                 5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                 5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                 5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 4,235,827$       

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   26 EA 5,000.00$                 130,000$               2 crews to finish in 1 field season

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                 4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                 4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 78 Acre 1,378.00$                 107,484$               See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                 See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                         6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                       ‐$                         See quantity and unit rate worksheets

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 8 DAY 1,467.00$                 11,736$                 See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐0.5 ft)

Visual and Instrument Survey 78 Acre 1,146.00$                 89,388$                 See quantity and unit rate worksheets

Investigate Anomalies to ‐0.5 ft 10,826 Anomaly 10.45$                       113,132$               See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 233 EA 55.80$                       13,001$                 See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 233 EA 250.00$                     58,250$                

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 517 LB  $                       1.77  915$                        See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 23,779 LB  $                       5.71  135,778$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 1,502 EA  $                   279.00  419,058$              

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                

SUBTOTAL  $           1,410,989 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,410,989$               282,198$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   1,693,187$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 1,693,187$               135,455$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 1,693,187$               84,659$                 Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 1,693,187$               33,864$                 Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 1,693,187$               198,103$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 1,693,187$               677,275$               Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 1,693,187$               101,591$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 2,924,134$           

   FEE 8% $             2,924,134  233,931$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 2,924,134$               87,724$                 Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       3,246,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 3,573,000$           

Lower Range (‐30%) 2,501,100$           

Upper Range (+50%) 5,359,500$           

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 3,246,000$             ‐$                           3,246,000$           

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                 5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                 5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                 5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                 5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                 5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                 5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                 5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 3,572,827$       

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   26 EA 5,000.00$                  130,000$                2 crews to finish in 1 field season

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 weeks) 

Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 104 Acre 1,378.00$                  143,312$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 3,968 LF 10.45$                        41,466$                   See quantity and unit rate worksheets

Build or Improve Drainage 3,968 LF 1.44$                          5,714$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 4,337 LF 10.45$                        45,322$                   See quantity and unit rate worksheets

Access Road Upgrade/Repair 4,337 LF 23.00$                        99,751$                   Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 10 DAY 1,467.00$                  14,670$                   See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$             17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$             34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐0.5 ft)

Visual and Instrument Survey 104 Acre 1,146.00$                  119,184$                See quantity and unit rate worksheets

Investigate Anomalies to ‐0.5 ft 3,580 Anomaly 10.45$                        37,411$                   See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$             20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 312 EA 55.80$                        17,410$                   See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                        ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 312 EA 250.00$                     78,000$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                 2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $              17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 634 LB  $                         1.77  1,122$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 17,666 LB  $                         5.71  100,873$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 1,644 EA  $                    279.00  458,676$               

Per Diem ‐ Management Personnel 114 EA  $                    279.00  31,806$                  

SUBTOTAL  $            1,572,900 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,572,900$                314,580$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   1,887,480$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 1,887,480$                150,998$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 1,887,480$                94,374$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 1,887,480$                37,750$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 1,887,480$                220,835$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 1,887,480$                754,992$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 1,887,480$                113,249$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 3,259,678$            

   FEE 8% $               3,259,678  260,774$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 3,259,678$                97,790$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       3,618,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 3,945,000$            

Lower Range (‐30%) 2,761,500$            

Upper Range (+50%) 5,917,500$            

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 2 ‐  Surface MEC Removal to 0.5 ft below Top of Mineral Soil 

and LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, steep 

slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 3,618,000$              ‐$                            3,618,000$            

1 8,935$                        8,675$                    

2 8,935$                        8,422$                    

3 8,935$                        8,177$                    

4 8,935$                        7,939$                    

5 28,935$                     24,960$                   5 Year Review

6 8,935$                        7,483$                    

7 8,935$                        7,265$                    

8 8,935$                        7,054$                    

9 8,935$                        6,848$                    

10 28,935$                     21,531$                   5 Year Review

11 8,935$                        6,455$                    

12 8,935$                        6,267$                    

13 8,935$                        6,084$                    

14 8,935$                        5,907$                    

15 28,935$                     18,572$                   5 Year Review

16 8,935$                        5,568$                    

17 8,935$                        5,406$                    

18 8,935$                        5,248$                    

19 8,935$                        5,096$                    

20 28,935$                     16,021$                   5 Year Review

21 8,935$                        4,803$                    

22 8,935$                        4,663$                    

23 8,935$                        4,527$                    

24 8,935$                        4,396$                    

25 28,935$                     13,820$                   5 Year Review

26 8,935$                        4,143$                    

27 8,935$                        4,023$                    

28 8,935$                        3,905$                    

29 8,935$                        3,792$                    

30 28,935$                     11,921$                   5 Year Review

31 8,935$                        3,574$                    

32 8,935$                        3,470$                    

33 8,935$                        3,369$                    

34 8,935$                        3,271$                    

35 28,935$                     10,283$                   5 Year Review

36 8,935$                        3,083$                    

37 8,935$                        2,993$                    

38 8,935$                        2,906$                    

39 8,935$                        2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                        2,659$                    

42 8,935$                        2,582$                    

43 8,935$                        2,507$                    

44 8,935$                        2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                        2,294$                    

47 8,935$                        2,227$                    

48 8,935$                        2,162$                    

49 8,935$                        2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 3,944,827$        

Part 2a Alt 2 cost estimate RAA-01 through RAA-04.xlsx 3/5/2012



RAA Total Capital Cost Total O&M Cost (50 yrs) Total NPV
RAA‐01 (OB/OD‐01) 1,700,000$              300,000$                               2,000,000$                 
RAA‐02 (C1‐01) 4,700,000$              300,000$                               5,000,000$                 
RAA‐03 West (MI‐01, MI‐02, MI‐03) 7,200,000$              300,000$                               7,500,000$                 
RAA‐03 East (RR‐01 and HG‐01) 6,100,000$              300,000$                               6,400,000$                 
RAA‐04 (SA93‐01 and SA93‐03) 6,800,000$              300,000$                               7,100,000$                 

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection 

(Maximum of 2 ft below Top of Mineral Soil) and LUCs

Summary



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   18 EA 5,000.00$                  90,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 weeks) 

Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 17 Acre 1,378.00$                  23,426$                   See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                       ‐$                        

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50

Location surveys to document removal areas 2 DAY 1,467.00$                  2,934$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐2 ft)

Visual and Instrument Survey 17 Acre 1,146.00$                  19,482$                   See quantity and unit rate worksheets

DGM Acre 1,698.00$                  ‐$                        

Reacquisition 17 Acre 1,698.00$                  28,866$                   See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 2919 Anomaly 10.45$                       30,504$                   See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ manual 51 Anomaly 12.45$                       635$                        See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ manual 456 Anomaly 31.36$                       14,300$                   See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ mechanical 5 Anomaly 163.00$                     815$                        See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ mechanical 46 Anomaly 326.00$                     14,996$                   See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 124 EA 55.80$                       6,919$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 124 EA 250.00$                     31,000$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1087 LB  $                       1.77  1,924$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 6,842 LB  $                       5.71  39,068$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 363 EA  $                   279.00  101,277$               

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                  

SUBTOTAL  $             738,393 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 738,393$                   147,679$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   886,071$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 886,071$                   70,886$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 886,071$                   44,304$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 886,071$                   17,721$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 886,071$                   103,670$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 886,071$                   354,428$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 886,071$                   53,164$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,530,245$            

   FEE 8% $             1,530,245  122,420$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,530,245$                45,907$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,699,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 2,026,000$            

Lower Range (‐30%) 1,418,200$            

Upper Range (+50%) 3,039,000$            

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and LUCs ‐ 

RAA‐01(OB/OD‐01)
Prepared by CH2M HILL 

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and LUCs ‐ 

RAA‐01(OB/OD‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, steep 

slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,699,000$              ‐$                            1,699,000$            

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                   5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                   5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                   5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                   5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                   5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                   5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                   5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 2,025,827$      

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                 
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                 
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 18 EA 5,000.00$                  90,000$                 

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1.0 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 weeks) 

Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                 

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 18 EA 5,000.00$                  90,000$                 

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 74 Acre 1,378.00$                  101,972$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 0 LF 10.45$                       ‐$                        

Build or Improve Drainage LF 1.44$                          ‐$                        
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 5,954 LF 10.45$                       62,219$                  See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,954 LF 23.00$                       136,942$                Pricing based on R.S. Means #01‐55‐23.50

Location surveys to document removal areas 7 DAY 1,467.00$                  10,269$                  See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$             17,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$             34,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐2 ft)

Visual and Instrument Survey 74 Acre 1,146.00$                  84,804$                  See quantity and unit rate worksheets

DGM 74 Acre 1,698.00$                  125,652$                See quantity and unit rate worksheets

Reacquisition 74 Acre 1,698.00$                  125,652$                See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 4193 Anomaly 10.45$                       43,817$                  See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ manual 2183 Anomaly 12.45$                       27,178$                  See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ manual 22 Anomaly 31.36$                       690$                        See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$             20,400$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 245 EA 55.80$                       13,671$                  See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 245 EA 250.00$                     61,250$                 

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $              17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1634 LB  $                        1.77  2,892$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 38,169 LB  $                        5.71  217,945$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 1,380 EA  $                    279.00  385,020$               

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                    279.00  95,418$                 

SUBTOTAL  $            2,024,267 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,024,267$                404,853$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   2,429,120$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 2,429,120$                194,330$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 2,429,120$                121,456$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 2,429,120$                48,582$                  Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 2,429,120$                284,207$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 2,429,120$                971,648$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 2,429,120$                145,747$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 4,195,090$            

   FEE 8%  $              4,195,090  335,607$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 4,195,090$                125,853$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       4,657,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 4,984,000$            

Lower Range (‐30%) 3,488,800$            

Upper Range (+50%) 7,476,000$            

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and LUCs ‐ 

RAA‐02 (C1‐01)
Prepared by CH2M HILL 

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and LUCs ‐ 

RAA‐02 (C1‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, steep 

slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                   

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 4,657,000$              ‐$                            4,657,000$            

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                  5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                  5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                  5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                  5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                  5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                  5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                  5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 4,983,827$        

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                 
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                 
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                 180,000$               2 field crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                 4,167$                   
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1.0 WK 4,627.00$                 4,627$                   
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                 

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 18 EA 5,000.00$                 90,000$                  1 field crew to finish 

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                 6,250$                   

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                 6,941$                   

Vegetation Cutting (on site area) 71 Acre 1,378.00$                 97,838$                  See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                  See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                         6,329$                   
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 5,124 LF 10.45$                       53,546$                  See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,124 LF 23.00$                       117,852$               Pricing based on R.S. Means #01‐55‐23.50

Location surveys to document removal areas 7 DAY 1,467.00$                 10,269$                  See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                    Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐2 ft)

Visual and Instrument Survey 71 Acre 1,146.00$                 81,366$                  See quantity and unit rate worksheets

DGM 71 Acre 1,698.00$                 120,558$               See quantity and unit rate worksheets

Reacquisition 71 Acre 1,698.00$                 120,558$               See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 7539 Anomaly 10.45$                       78,783$                  See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ manual 1022 Anomaly 12.54$                       12,816$                  See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ manual 4087 Anomaly 31.36$                       128,168$               See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                    ‐$                       

Subsurface MEC Removal to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                    ‐$                       

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                    1,348$                    See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 900 EA 55.80$                       50,220$                  See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        See quantity and unit rate worksheets

Disposal of Recovered MEC 900 EA 250.00$                    225,000$              

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                2,996.10  2,996$                    This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                   
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1913 LB  $                        1.77  3,386$                    See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 54,357 LB  $                        5.71  310,378$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 3,439 EA  $                   279.00  959,481$              

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                   279.00  95,418$                 

SUBTOTAL  $           3,136,769 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 3,136,769$               627,354$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,764,122$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,764,122$               301,130$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,764,122$               188,206$               Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,764,122$               75,282$                  Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,764,122$               440,402$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,764,122$               1,505,649$            Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,764,122$               225,847$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 6,500,639$           

   FEE 8% $             6,500,639  520,051$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 6,500,639$               195,019$               Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       7,216,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 7,543,000$           

Lower Range (‐30%) 5,280,100$           

Upper Range (+50%) 11,314,500$         

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and LUCs ‐ 

RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and LUCs ‐ 

RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                    1,200$                   

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                   

Monitoring and Reporting  33 HR 100.00$                    3,300$                   

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                   

Overhead and Profit 20% 1,241$                   

SUBTOTAL 7,446$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                   

TOTAL ‐ Annual O&M Cost        8,935$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 7,216,000$             ‐$                           7,216,000$           

1 8,935$                       8,675$                   

2 8,935$                       8,422$                   

3 8,935$                       8,177$                   

4 8,935$                       7,939$                   

5 28,935$                    24,960$                  5 Year Review

6 8,935$                       7,483$                   

7 8,935$                       7,265$                   

8 8,935$                       7,054$                   

9 8,935$                       6,848$                   

10 28,935$                    21,531$                  5 Year Review

11 8,935$                       6,455$                   

12 8,935$                       6,267$                   

13 8,935$                       6,084$                   

14 8,935$                       5,907$                   

15 28,935$                    18,572$                  5 Year Review

16 8,935$                       5,568$                   

17 8,935$                       5,406$                   

18 8,935$                       5,248$                   

19 8,935$                       5,096$                   

20 28,935$                    16,021$                  5 Year Review

21 8,935$                       4,803$                   

22 8,935$                       4,663$                   

23 8,935$                       4,527$                   

24 8,935$                       4,396$                   

25 28,935$                    13,820$                  5 Year Review

26 8,935$                       4,143$                   

27 8,935$                       4,023$                   

28 8,935$                       3,905$                   

29 8,935$                       3,792$                   

30 28,935$                    11,921$                  5 Year Review

31 8,935$                       3,574$                   

32 8,935$                       3,470$                   

33 8,935$                       3,369$                   

34 8,935$                       3,271$                   

35 28,935$                    10,283$                  5 Year Review

36 8,935$                       3,083$                   

37 8,935$                       2,993$                   

38 8,935$                       2,906$                   

39 8,935$                       2,821$                   

40 28,935$                    8,870$                    5 Year Review

41 8,935$                       2,659$                   

42 8,935$                       2,582$                   

43 8,935$                       2,507$                   

44 8,935$                       2,434$                   

45 28,935$                    7,652$                    5 Year Review

46 8,935$                       2,294$                   

47 8,935$                       2,227$                   

48 8,935$                       2,162$                   

49 8,935$                       2,099$                   

50 28,935$                    6,600$                    5 Year Review

Total Cost 7,542,827$       

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                  180,000$                2 field crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                  

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 18 EA 5,000.00$                  90,000$                   1 field crew to finish 

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 78 Acre 1,378.00$                  107,484$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                       ‐$                        

Access Road Upgrade/Repair LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50

Location surveys to document removal areas 8 DAY 1,467.00$                  11,736$                   See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐2 ft)

Visual and Instrument Survey 78 Acre 1,146.00$                  89,388$                   See quantity and unit rate worksheets

DGM 78 Acre 1,698.00$                  132,444$                See quantity and unit rate worksheets

Reacquisition 78 Acre 1,698.00$                  132,444$                See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 10826 Anomaly 10.45$                       113,132$                See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ manual 839 Anomaly 12.54$                       10,521$                   See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ manual 3355 Anomaly 31.36$                       105,213$                See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 250 EA 55.80$                       13,950$                   See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 250 EA 250.00$                     62,500$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 646 LB  $                       1.77  1,143$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 28,265 LB  $                       5.71  161,393$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes second field season) 3,415 EA  $                   279.00  952,785$               

Per Diem ‐ Management Personnel (includes second field season) 342 EA  $                   279.00  95,418$                  

SUBTOTAL  $           2,660,683 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,660,683$                532,137$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,192,819$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,192,819$                255,426$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,192,819$                159,641$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,192,819$                63,856$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,192,819$                373,560$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,192,819$                1,277,128$             Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,192,819$                191,569$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 5,513,999$            

   FEE 8% $             5,513,999  441,120$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 5,513,999$                165,420$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       6,121,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 6,448,000$            

Lower Range (‐30%) 4,513,600$            

Upper Range (+50%) 9,672,000$            

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 6,121,000$              ‐$                            6,121,000$            

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                   5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                   5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                   5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                   5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                   5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                   5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                   5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 6,447,827$      

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                 

Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based 

on 2010 experience at Army site in the Southwest USA ‐ Unit cost split between 

RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                 
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                 180,000$               2 field crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                 4,167$                   
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                 4,627$                   
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                 

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 18 EA 5,000.00$                 90,000$                  1 field crew to finish 

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                 6,250$                   

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                 6,941$                   

Vegetation Cutting (on site area) 104 Acre 1,378.00$                 143,312$               See quantity and unit rate worksheets

Build or Improve Drainage Labor 3,968 LF 10.45$                       41,466$                  See quantity and unit rate worksheets

Build or Improve Drainage 3,968 LF 1.44$                         5,714$                   
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 4,337 LF 10.45$                       45,322$                  See quantity and unit rate worksheets

Access Road Upgrade/Repair 4,337 LF 23.00$                       99,751$                  Pricing based on R.S. Means #01‐55‐23.50

Location surveys to document removal areas 8 DAY 1,467.00$                 11,736$                  See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost 

is based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost 

is based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                    Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐2 ft)

Visual and Instrument Survey 104 Acre 1,146.00$                 119,184$               See quantity and unit rate worksheets

DGM 104 Acre 1,698.00$                 176,592$               See quantity and unit rate worksheets

Reacquisition 104 Acre 1,698.00$                 176,592$               See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 3580 Anomaly 10.45$                       37,411$                  See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ manual 2345 Anomaly 12.54$                       29,406$                  See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ manual 123 Anomaly 31.36$                       3,857$                    See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                    ‐$                       

Subsurface MEC Removal to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                    ‐$                       

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                    1,348$                    See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between 

RAAs

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 468 EA 55.80$                       26,114$                  See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        See quantity and unit rate worksheets

Disposal of Recovered MEC 468 EA 250.00$                    117,000$              

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                2,996.10  2,996$                    This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                   
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs 

for Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 634 LB  $                        1.77  1,122$                    See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 24,377 LB  $                        5.71  139,193$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes second field season) 3,782 EA  $                   279.00  1,055,178$           

Per Diem ‐ Management Personnel (includes second field season) 342 EA  $                   279.00  95,418$                 

SUBTOTAL  $           2,943,243 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,943,243$               588,649$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,531,892$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,531,892$               282,551$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,531,892$               176,595$               Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,531,892$               70,638$                  Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,531,892$               413,231$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,531,892$               1,412,757$            Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,531,892$               211,913$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 6,099,577$           

   FEE 8% $             6,099,577  487,966$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 6,099,577$               182,987$               Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       6,771,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 7,098,000$           

Lower Range (‐30%) 4,968,600$           

Upper Range (+50%) 10,647,000$         

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 3 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum 2 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                    1,200$                   

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                   

Monitoring and Reporting  33 HR 100.00$                    3,300$                   

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                   

Overhead and Profit 20% 1,241$                   

SUBTOTAL 7,446$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                   

TOTAL ‐ Annual O&M Cost        8,935$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 6,771,000$             ‐$                           6,771,000$           

1 8,935$                       8,675$                   

2 8,935$                       8,422$                   

3 8,935$                       8,177$                   

4 8,935$                       7,939$                   

5 28,935$                    24,960$                  5 Year Review

6 8,935$                       7,483$                   

7 8,935$                       7,265$                   

8 8,935$                       7,054$                   

9 8,935$                       6,848$                   

10 28,935$                    21,531$                  5 Year Review

11 8,935$                       6,455$                   

12 8,935$                       6,267$                   

13 8,935$                       6,084$                   

14 8,935$                       5,907$                   

15 28,935$                    18,572$                  5 Year Review

16 8,935$                       5,568$                   

17 8,935$                       5,406$                   

18 8,935$                       5,248$                   

19 8,935$                       5,096$                   

20 28,935$                    16,021$                  5 Year Review

21 8,935$                       4,803$                   

22 8,935$                       4,663$                   

23 8,935$                       4,527$                   

24 8,935$                       4,396$                   

25 28,935$                    13,820$                  5 Year Review

26 8,935$                       4,143$                   

27 8,935$                       4,023$                   

28 8,935$                       3,905$                   

29 8,935$                       3,792$                   

30 28,935$                    11,921$                  5 Year Review

31 8,935$                       3,574$                   

32 8,935$                       3,470$                   

33 8,935$                       3,369$                   

34 8,935$                       3,271$                   

35 28,935$                    10,283$                  5 Year Review

36 8,935$                       3,083$                   

37 8,935$                       2,993$                   

38 8,935$                       2,906$                   

39 8,935$                       2,821$                   

40 28,935$                    8,870$                    5 Year Review

41 8,935$                       2,659$                   

42 8,935$                       2,582$                   

43 8,935$                       2,507$                   

44 8,935$                       2,434$                   

45 28,935$                    7,652$                    5 Year Review

46 8,935$                       2,294$                   

47 8,935$                       2,227$                   

48 8,935$                       2,162$                   

49 8,935$                       2,099$                   

50 28,935$                    6,600$                    5 Year Review

Total Cost 7,097,827$       

Part 2b Alt 3 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



RAA Total Capital Cost Total O&M Cost (50 yrs) Total NPV
RAA‐01 (OB/OD‐01) 1,700,000$                  300,000$                              2,000,000$           
RAA‐02 (C1‐01) 4,700,000$                  300,000$                              5,000,000$           
RAA‐03 West (MI‐01, MI‐02, MI‐03) 7,400,000$                  300,000$                              7,700,000$           
RAA‐03 East (RR‐01 and HG‐01) 6,400,000$                  300,000$                              6,700,000$           
RAA‐04 (SA93‐01 and SA93‐03) 7,000,000$                  300,000$                              7,300,000$           

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to Depth of Detection 

(Maximum of 4 ft below Top of Mineral Soil) and LUCs

Summary



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   18 EA 5,000.00$                  90,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 17 Acre 1,378.00$                  23,426$                   See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                        45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                        ‐$                        

Access Road Upgrade/Repair 0 LF 23.00$                        ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 2 DAY 1,467.00$                  2,934$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐4 ft bgs)

Visual and Instrument Survey 17 Acre 1,146.00$                  19,482$                   See quantity and unit rate worksheets

DGM Acre 1,698.00$                  ‐$                        

Reacquisition 17 Acre 1,698.00$                  28,866$                   See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 2919 Anomaly 10.45$                        30,504$                   See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ manual 51 Anomaly 12.54$                        640$                         See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ manual 456 Anomaly 31.36$                        14,300$                   See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ mechanical 5 Anomaly 163.00$                      815$                         See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ mechanical 46 Anomaly 326.00$                      14,996$                   See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ manual 2 Anomaly 62.72$                        125$                         See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ manual 19 Anomaly 313.62$                      5,959$                     See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                      ‐$                        

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ mechanical 2 Anomaly 651.74$                      1,303$                     See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                      1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 124 EA 55.80$                        6,919$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                        ‐$                        

Disposal of Recovered MEC 124 EA 250.00$                      31,000$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                 2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $               17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1087 LB  $                         1.77  1,924$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 6,842 LB  $                         5.71  39,068$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 376 EA  $                    279.00  104,904$                

Per Diem ‐ Management Personnel 114 EA  $                    279.00  31,806$                  

SUBTOTAL  $               749,412 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 749,412$                   149,882$                 Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   899,294$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 899,294$                   71,944$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 899,294$                   44,965$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 899,294$                   17,986$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 899,294$                   105,217$                 Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 899,294$                   359,718$                 Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 899,294$                   53,958$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,553,081$            

   FEE 8% $               1,553,081  124,247$                 Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,553,081$                46,592$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,724,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 2,051,000$            

Lower Range (‐30%) 1,435,700$            

Upper Range (+50%) 3,076,500$            

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐01 (OB/OD‐01)
Prepared by CH2M HILL 

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐01 (OB/OD‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                      1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                      3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, steep 

slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,724,000$              ‐$                            1,724,000$            

1 8,935$                        8,675$                    

2 8,935$                        8,422$                    

3 8,935$                        8,177$                    

4 8,935$                        7,939$                    

5 28,935$                      24,960$                   5 Year Review

6 8,935$                        7,483$                    

7 8,935$                        7,265$                    

8 8,935$                        7,054$                    

9 8,935$                        6,848$                    

10 28,935$                      21,531$                   5 Year Review

11 8,935$                        6,455$                    

12 8,935$                        6,267$                    

13 8,935$                        6,084$                    

14 8,935$                        5,907$                    

15 28,935$                      18,572$                   5 Year Review

16 8,935$                        5,568$                    

17 8,935$                        5,406$                    

18 8,935$                        5,248$                    

19 8,935$                        5,096$                    

20 28,935$                      16,021$                   5 Year Review

21 8,935$                        4,803$                    

22 8,935$                        4,663$                    

23 8,935$                        4,527$                    

24 8,935$                        4,396$                    

25 28,935$                      13,820$                   5 Year Review

26 8,935$                        4,143$                    

27 8,935$                        4,023$                    

28 8,935$                        3,905$                    

29 8,935$                        3,792$                    

30 28,935$                      11,921$                   5 Year Review

31 8,935$                        3,574$                    

32 8,935$                        3,470$                    

33 8,935$                        3,369$                    

34 8,935$                        3,271$                    

35 28,935$                      10,283$                   5 Year Review

36 8,935$                        3,083$                    

37 8,935$                        2,993$                    

38 8,935$                        2,906$                    

39 8,935$                        2,821$                    

40 28,935$                      8,870$                     5 Year Review

41 8,935$                        2,659$                    

42 8,935$                        2,582$                    

43 8,935$                        2,507$                    

44 8,935$                        2,434$                    

45 28,935$                      7,652$                     5 Year Review

46 8,935$                        2,294$                    

47 8,935$                        2,227$                    

48 8,935$                        2,162$                    

49 8,935$                        2,099$                    

50 28,935$                      6,600$                     5 Year Review

Total Cost 2,050,827$      

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 18 EA 5,000.00$                 90,000$                

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                 4,167$                   
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                 4,627$                   
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 18 EA 5,000.00$                 90,000$                

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                 6,250$                   

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                 6,941$                   

Vegetation Cutting (on site area) 74 Acre 1,378.00$                 101,972$               See quantity and unit rate worksheets

Build or Improve Drainage Labor 0 LF 10.45$                      ‐$                        See quantity and unit rate worksheets

Build or Improve Drainage 0 LF 1.44$                        ‐$                       
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 5,954 LF 10.45$                      62,219$                 See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,954 LF 23.00$                      136,942$               Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 7 DAY 1,467.00$                 10,269$                 See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                    Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐4 ft bgs)

Visual and Instrument Survey 74 Acre 1,146.00$                 84,804$                 See quantity and unit rate worksheets

DGM 74 Acre 1,698.00$                 125,652$               See quantity and unit rate worksheets

Reacquisition 74 Acre 1,698.00$                 125,652$               See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 4193 Anomaly 10.45$                      43,817$                 See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ manual 2183 Anomaly 12.54$                      27,375$                 See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ manual 22 Anomaly 31.36$                      690$                       See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                    ‐$                       

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                    ‐$                       

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ manual 54 Anomaly 62.72$                      3,387$                    See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ manual 1 Anomaly 313.62$                    314$                       See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                    ‐$                       

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                    ‐$                       

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                    1,348$                    See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                 Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 245 EA 55.80$                      13,671$                 See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                      ‐$                       

Disposal of Recovered MEC 245 EA 250.00$                    61,250$                

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                    This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                   
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1634 LB  $                       1.77  2,892$                    See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 38,442 LB  $                       5.71  219,504$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 1,387 EA  $                   279.00  386,973$              

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                   279.00  95,418$                

SUBTOTAL  $           2,031,675 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,031,675$              406,335$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   2,438,010$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 2,438,010$              195,041$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 2,438,010$              121,901$               Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 2,438,010$              48,760$                 Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 2,438,010$              285,247$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 2,438,010$              975,204$               Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 2,438,010$              146,281$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 4,210,444$           

   FEE 8% $             4,210,444  336,836$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 4,210,444$              126,313$               Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       4,674,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 5,001,000$           

Lower Range (‐30%) 3,500,700$           

Upper Range (+50%) 7,501,500$           

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and

LUCs ‐ RAA‐02 (C1‐01)
Prepared by CH2M HILL 

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and

LUCs ‐ RAA‐02 (C1‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                    1,200$                   

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                   

Monitoring and Reporting  33 HR 100.00$                    3,300$                   

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                   

Overhead and Profit 20% 1,241$                   

SUBTOTAL 7,446$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                   

TOTAL ‐ Annual O&M Cost        8,935$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 4,674,000$             ‐$                          4,674,000$           

1 8,935$                      8,675$                   

2 8,935$                      8,422$                   

3 8,935$                      8,177$                   

4 8,935$                      7,939$                   

5 28,935$                    24,960$                 5 Year Review

6 8,935$                      7,483$                   

7 8,935$                      7,265$                   

8 8,935$                      7,054$                   

9 8,935$                      6,848$                   

10 28,935$                    21,531$                 5 Year Review

11 8,935$                      6,455$                   

12 8,935$                      6,267$                   

13 8,935$                      6,084$                   

14 8,935$                      5,907$                   

15 28,935$                    18,572$                 5 Year Review

16 8,935$                      5,568$                   

17 8,935$                      5,406$                   

18 8,935$                      5,248$                   

19 8,935$                      5,096$                   

20 28,935$                    16,021$                 5 Year Review

21 8,935$                      4,803$                   

22 8,935$                      4,663$                   

23 8,935$                      4,527$                   

24 8,935$                      4,396$                   

25 28,935$                    13,820$                 5 Year Review

26 8,935$                      4,143$                   

27 8,935$                      4,023$                   

28 8,935$                      3,905$                   

29 8,935$                      3,792$                   

30 28,935$                    11,921$                 5 Year Review

31 8,935$                      3,574$                   

32 8,935$                      3,470$                   

33 8,935$                      3,369$                   

34 8,935$                      3,271$                   

35 28,935$                    10,283$                 5 Year Review

36 8,935$                      3,083$                   

37 8,935$                      2,993$                   

38 8,935$                      2,906$                   

39 8,935$                      2,821$                   

40 28,935$                    8,870$                    5 Year Review

41 8,935$                      2,659$                   

42 8,935$                      2,582$                   

43 8,935$                      2,507$                   

44 8,935$                      2,434$                   

45 28,935$                    7,652$                    5 Year Review

46 8,935$                      2,294$                   

47 8,935$                      2,227$                   

48 8,935$                      2,162$                   

49 8,935$                      2,099$                   

50 28,935$                    6,600$                    5 Year Review

Total Cost 5,000,827$      

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                 
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                 
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                 180,000$               2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                 4,167$                   
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                 4,627$                   
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                 

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 36 EA 5,000.00$                 180,000$               See quantity and unit rate worksheets

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                 6,250$                   

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                 6,941$                   

Vegetation Cutting (on site area) 71 Acre 1,378.00$                 97,838$                  See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                  See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                         6,329$                   
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 5,124 LF 10.45$                       53,546$                  See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,124 LF 23.00$                       117,852$               Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 7 DAY 1,467.00$                 10,269$                  See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                 
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                    Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐4 ft bgs)

Visual and Instrument Survey 71 Acre 1,146.00$                 81,366$                  See quantity and unit rate worksheets

DGM 71 Acre 1,698.00$                 120,558$               See quantity and unit rate worksheets

Reacquisition 71 Acre 1,698.00$                 120,558$               See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 7539 Anomaly 10.45$                       78,783$                  See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ manual 1022 Anomaly 12.54$                       12,816$                  See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ manual 4087 Anomaly 31.36$                       128,168$               See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                    ‐$                       

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                    ‐$                       

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ manual 2 Anomaly 62.72$                       125$                       See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ manual 8 Anomaly 313.62$                    2,509$                    See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                    ‐$                       

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                    ‐$                       

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                    1,348$                    See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                  Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 900 EA 55.80$                       50,220$                  See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        See quantity and unit rate worksheets

Disposal of Recovered MEC 900 EA 250.00$                    225,000$              

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                2,996.10  2,996$                    This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                   
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1965 LB  $                        1.77  3,478$                    See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 54,409 LB  $                        5.71  310,675$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2)  3,450 EA  $                   279.00  962,550$              

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                   279.00  95,418$                 

SUBTOTAL  $           3,232,861 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 3,232,861$               646,572$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,879,433$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,879,433$               310,355$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,879,433$               193,972$               Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,879,433$               77,589$                  Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,879,433$               453,894$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,879,433$               1,551,773$            Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,879,433$               232,766$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 6,699,781$           

   FEE 8% $             6,699,781  535,982$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 6,699,781$               200,993$               Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       7,437,000$           

TOTAL ‐ O & M Cost (see below):       327,000$              

TOTAL ‐ Net Present Value 7,764,000$           

Lower Range (‐30%) 5,434,800$           

Upper Range (+50%) 11,646,000$         

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 
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Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                    1,200$                   

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                 1,705$                   

Monitoring and Reporting  33 HR 100.00$                    3,300$                   

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                   

Overhead and Profit 20% 1,241$                   

SUBTOTAL 7,446$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                   

TOTAL ‐ Annual O&M Cost        8,935$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 7,437,000$             ‐$                           7,437,000$           

1 8,935$                       8,675$                   

2 8,935$                       8,422$                   

3 8,935$                       8,177$                   

4 8,935$                       7,939$                   

5 28,935$                    24,960$                  5 Year Review

6 8,935$                       7,483$                   

7 8,935$                       7,265$                   

8 8,935$                       7,054$                   

9 8,935$                       6,848$                   

10 28,935$                    21,531$                  5 Year Review

11 8,935$                       6,455$                   

12 8,935$                       6,267$                   

13 8,935$                       6,084$                   

14 8,935$                       5,907$                   

15 28,935$                    18,572$                  5 Year Review

16 8,935$                       5,568$                   

17 8,935$                       5,406$                   

18 8,935$                       5,248$                   

19 8,935$                       5,096$                   

20 28,935$                    16,021$                  5 Year Review

21 8,935$                       4,803$                   

22 8,935$                       4,663$                   

23 8,935$                       4,527$                   

24 8,935$                       4,396$                   

25 28,935$                    13,820$                  5 Year Review

26 8,935$                       4,143$                   

27 8,935$                       4,023$                   

28 8,935$                       3,905$                   

29 8,935$                       3,792$                   

30 28,935$                    11,921$                  5 Year Review

31 8,935$                       3,574$                   

32 8,935$                       3,470$                   

33 8,935$                       3,369$                   

34 8,935$                       3,271$                   

35 28,935$                    10,283$                  5 Year Review

36 8,935$                       3,083$                   

37 8,935$                       2,993$                   

38 8,935$                       2,906$                   

39 8,935$                       2,821$                   

40 28,935$                    8,870$                    5 Year Review

41 8,935$                       2,659$                   

42 8,935$                       2,582$                   

43 8,935$                       2,507$                   

44 8,935$                       2,434$                   

45 28,935$                    7,652$                    5 Year Review

46 8,935$                       2,294$                   

47 8,935$                       2,227$                   

48 8,935$                       2,162$                   

49 8,935$                       2,099$                   

50 28,935$                    6,600$                    5 Year Review

Total Cost 7,763,827$       
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Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                  

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 78 Acre 1,378.00$                  107,484$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                       ‐$                        

Access Road Upgrade/Repair LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 8 DAY 1,467.00$                  11,736$                   See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐4 ft bgs)

Visual and Instrument Survey 78 Acre 1,146.00$                  89,388$                   See quantity and unit rate worksheets

DGM 78 Acre 1,698.00$                  132,444$                See quantity and unit rate worksheets

Reacquisition 78 Acre 1,698.00$                  132,444$                See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 10826 Anomaly 10.45$                       113,132$                See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ manual 839 Anomaly 12.54$                       10,521$                   See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ manual 3355 Anomaly 31.36$                       105,213$                See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ manual 7 Anomaly 62.72$                       439$                        See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ manual 28 Anomaly 313.62$                     8,781$                     See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                     ‐$                        

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 250 EA 55.80$                       13,950$                   See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 250 EA 250.00$                     62,500$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 646 LB  $                       1.77  1,143$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 28,265 LB  $                       5.71  161,393$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes second field season) 3,448 EA  $                   279.00  961,992$               

Per Diem ‐ Management Personnel (includes second field season) 342 EA  $                   279.00  95,418$                  

SUBTOTAL  $           2,769,110 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,769,110$                553,822$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,322,932$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,322,932$                265,835$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,322,932$                166,147$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,322,932$                66,459$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,322,932$                388,783$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,322,932$                1,329,173$             Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,322,932$                199,376$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 5,738,704$            

   FEE 8% $             5,738,704  459,096$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 5,738,704$                172,161$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       6,370,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 6,697,000$            

Lower Range (‐30%) 4,687,900$            

Upper Range (+50%) 10,045,500$         

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, 

steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 6,370,000$              ‐$                            6,370,000$            

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                   5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                   5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                   5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                   5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                   5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                   5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                   5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 6,696,827$      

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                  

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 104 Acre 1,378.00$                  143,312$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 3,968 LF 10.45$                       41,466$                   See quantity and unit rate worksheets

Build or Improve Drainage 3,968 LF 1.44$                          5,714$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 4,337 LF 10.45$                       45,322$                   See quantity and unit rate worksheets

Access Road Upgrade/Repair 4,337 LF 23.00$                       99,751$                   Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 10 DAY 1,467.00$                  14,670$                   See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to ‐4 ft bgs)

Visual and Instrument Survey 104 Acre 1,146.00$                  119,184$                See quantity and unit rate worksheets

DGM 104 Acre 1,698.00$                  176,592$                See quantity and unit rate worksheets

Reacquisition 104 Acre 1,698.00$                  176,592$                See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft 3580 Anomaly 10.45$                       37,411$                   See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ manual 2345 Anomaly 12.54$                       29,406$                   See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ manual 123 Anomaly 31.36$                       3,857$                     See quantity and unit rate worksheets

Subsurface MEC Removal ‐0.5 to ‐2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal ‐0.5 to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ manual 28 Anomaly 62.72$                       1,756$                     See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ manual 1 Anomaly 313.62$                     314$                        See quantity and unit rate worksheets

Subsurface MEC Removal ‐2 to ‐4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal ‐2 to ‐4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                     ‐$                        

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 497 EA 55.80$                       27,733$                   See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 497 EA 250.00$                     124,250$               

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 634 LB  $                       1.77  1,122$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 24,611 LB  $                       5.71  140,529$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2)  3,796 EA  $                   279.00  1,059,084$            

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                   279.00  95,418$                  

SUBTOTAL  $           3,052,357 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 3,052,357$                610,471$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,662,828$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,662,828$                293,026$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,662,828$                183,141$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,662,828$                73,257$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,662,828$                428,551$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,662,828$                1,465,131$             Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,662,828$                219,770$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 6,325,705$            

   FEE 8% $             6,325,705  506,056$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 6,325,705$                189,771$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       7,022,000$            

TOTAL ‐ O & M Cost (see below):       327,000$               

TOTAL ‐ Net Present Value 7,349,000$            

Lower Range (‐30%) 5,144,300$            

Upper Range (+50%) 11,023,500$         

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 4 ‐  Surface and Subsurface MEC Removal to  Depth of Detection (Maximum of 4 ft below Top of Mineral Soil) and 

LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                    

Monitoring and Reporting  33 HR 100.00$                     3,300$                    

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, steep 

slope\terrain\site condition inspections and reports. 

SUBTOTAL 6,205$                    

Overhead and Profit 20% 1,241$                    

SUBTOTAL 7,446$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,489$                    

TOTAL ‐ Annual O&M Cost        8,935$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 7,022,000$              ‐$                            7,022,000$            

1 8,935$                       8,675$                    

2 8,935$                       8,422$                    

3 8,935$                       8,177$                    

4 8,935$                       7,939$                    

5 28,935$                     24,960$                   5 Year Review

6 8,935$                       7,483$                    

7 8,935$                       7,265$                    

8 8,935$                       7,054$                    

9 8,935$                       6,848$                    

10 28,935$                     21,531$                   5 Year Review

11 8,935$                       6,455$                    

12 8,935$                       6,267$                    

13 8,935$                       6,084$                    

14 8,935$                       5,907$                    

15 28,935$                     18,572$                   5 Year Review

16 8,935$                       5,568$                    

17 8,935$                       5,406$                    

18 8,935$                       5,248$                    

19 8,935$                       5,096$                    

20 28,935$                     16,021$                   5 Year Review

21 8,935$                       4,803$                    

22 8,935$                       4,663$                    

23 8,935$                       4,527$                    

24 8,935$                       4,396$                    

25 28,935$                     13,820$                   5 Year Review

26 8,935$                       4,143$                    

27 8,935$                       4,023$                    

28 8,935$                       3,905$                    

29 8,935$                       3,792$                    

30 28,935$                     11,921$                   5 Year Review

31 8,935$                       3,574$                    

32 8,935$                       3,470$                    

33 8,935$                       3,369$                    

34 8,935$                       3,271$                    

35 28,935$                     10,283$                   5 Year Review

36 8,935$                       3,083$                    

37 8,935$                       2,993$                    

38 8,935$                       2,906$                    

39 8,935$                       2,821$                    

40 28,935$                     8,870$                     5 Year Review

41 8,935$                       2,659$                    

42 8,935$                       2,582$                    

43 8,935$                       2,507$                    

44 8,935$                       2,434$                    

45 28,935$                     7,652$                     5 Year Review

46 8,935$                       2,294$                    

47 8,935$                       2,227$                    

48 8,935$                       2,162$                    

49 8,935$                       2,099$                    

50 28,935$                     6,600$                     5 Year Review

Total Cost 7,348,827$      

Part 2c_Alt 4 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



RAA Total Capital Cost Total O&M Cost (50 yrs) Total NPV
RAA‐01 (OB/OD‐01) 1,700,000$                   300,000$                              2,000,000$               
RAA‐02 (C1‐01) 4,700,000$                   300,000$                              5,000,000$               
RAA‐03 West (MI‐01, MI‐02, MI‐03) 7,400,000$                   300,000$                              7,700,000$               
RAA‐03 East (RR‐01 and HG‐01) 6,400,000$                   300,000$                              6,700,000$               
RAA‐04 (SA93‐01 and SA93‐03) 7,000,000$                   300,000$                              7,300,000$               

Remedial Alternative 5 ‐  Surface and Subsurface MEC Removal to 

Depth of Detection and LUCs

Summary



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   18 EA 5,000.00$                  90,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1.0 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks). Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 17 Acre 1,378.00$                  23,426$                   See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 Acre 2,608.00$                  ‐$                         See quantity and unit rate worksheets

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 2 DAY 1,467.00$                  2,934$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to 4 ft bgs)

Visual and Instrument Survey 17 Acre 1,146.00$                  19,482$                   See quantity and unit rate worksheets

DGM 0 Acre 1,698.00$                  ‐$                        

Reacquisition 17 Acre 1,698.00$                  28,866$                   See quantity and unit rate worksheets

Surface MEC Removal 0 to 0.5 ft 2919 Anomaly 10.45$                       30,504$                   See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ manual 51 Anomaly 12.54$                       640$                        See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ manual 456 Anomaly 31.36$                       14,300$                   See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ mechanical 5 Anomaly 163.00$                     815$                        See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ mechanical 46 Anomaly 326.00$                     14,996$                   See quantity and unit rate worksheets

Subsurface MEC Removal 2 to 4 ft (dry) ‐ manual 2 Anomaly 62.72$                       125$                        See quantity and unit rate worksheets

Subsurface MEC Removal 2 to 4 ft (wet) ‐ manual 19 Anomaly 313.62$                     5,959$                     See quantity and unit rate worksheets

Subsurface MEC Removal  2 to 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (wet) ‐ mechanical 2 Anomaly 651.74$                     1,303$                     See quantity and unit rate worksheets

Subsurface MEC Removal > 4 ft (dry) ‐ manual 1 Anomaly 125.45$                     125$                        See quantity and unit rate worksheets

Subsurface MEC Removal > 4 ft (wet) ‐ manual 5 Anomaly 627.24$                     3,136$                     See quantity and unit rate worksheets

Subsurface MEC Removal  > 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal > 4 ft (wet) ‐ mechanical 1 Anomaly 1,629.36$                  1,629$                     See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 124 EA 55.80$                       6,919$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        

Disposal of Recovered MEC 124 EA 250.00$                     31,000$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1087 LB  $                       1.77  1,924$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 6,842 LB  $                       5.71  39,068$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 386 EA  $                   279.00  107,694$               

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                  

SUBTOTAL  $              757,093 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 757,093$                   151,419$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   908,512$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 908,512$                   72,681$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 908,512$                   45,426$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 908,512$                   18,170$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 908,512$                   106,296$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 908,512$                   363,405$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 908,512$                   54,511$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,568,999$            

   FEE 8% $             1,568,999  125,520$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,568,999$                47,070$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,742,000$            

TOTAL ‐ O & M Cost (see below):       282,000$               

TOTAL ‐ Net Present Value 2,024,000$            

Lower Range (‐30%) 1,416,800$            

Upper Range (+50%) 3,036,000$            

Remedial Alternative 5 ‐ Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐01 (OB/OD‐01)
Prepared by CH2M HILL 

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 5 ‐ Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐01 (OB/OD‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) HR 150.00$                     ‐$                        

Allowance for Annual Repairs (Erosion repairs, signs, etc.) LS 8,525.00$                  ‐$                        

Monitoring and Reporting  50 HR 100.00$                     5,000$                    
This line item includes IC compliance monitoring, IC inspection reports, 5 year 

review reports, steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 5,000$                    

Overhead and Profit 20% 1,000$                    

SUBTOTAL 6,000$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,200$                    

TOTAL ‐ Annual O&M Cost        7,200$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,742,000$              ‐$                            1,742,000$            

1 7,200$                       6,990$                    

2 7,200$                       6,787$                    

3 7,200$                       6,589$                    

4 7,200$                       6,397$                    

5 27,200$                     23,463$                   5 Year Review

6 7,200$                       6,030$                    

7 7,200$                       5,854$                    

8 7,200$                       5,684$                    

9 7,200$                       5,518$                    

10 27,200$                     20,239$                   5 Year Review

11 7,200$                       5,201$                    

12 7,200$                       5,050$                    

13 7,200$                       4,903$                    

14 7,200$                       4,760$                    

15 27,200$                     17,459$                   5 Year Review

16 7,200$                       4,487$                    

17 7,200$                       4,356$                    

18 7,200$                       4,229$                    

19 7,200$                       4,106$                    

20 27,200$                     15,060$                   5 Year Review

21 7,200$                       3,870$                    

22 7,200$                       3,758$                    

23 7,200$                       3,648$                    

24 7,200$                       3,542$                    

25 27,200$                     12,991$                   5 Year Review

26 7,200$                       3,339$                    

27 7,200$                       3,241$                    

28 7,200$                       3,147$                    

29 7,200$                       3,055$                    

30 27,200$                     11,206$                   5 Year Review

31 7,200$                       2,880$                    

32 7,200$                       2,796$                    

33 7,200$                       2,715$                    

34 7,200$                       2,636$                    

35 27,200$                     9,666$                     5 Year Review

36 7,200$                       2,484$                    

37 7,200$                       2,412$                    

38 7,200$                       2,342$                    

39 7,200$                       2,273$                    

40 27,200$                     8,338$                     5 Year Review

41 7,200$                       2,143$                    

42 7,200$                       2,081$                    

43 7,200$                       2,020$                    

44 7,200$                       1,961$                    

45 27,200$                     7,193$                     5 Year Review

46 7,200$                       1,849$                    

47 7,200$                       1,795$                    

48 7,200$                       1,742$                    

49 7,200$                       1,692$                    

50 27,200$                     6,205$                     5 Year Review

Total Cost 2,024,181$      

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                 
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                 
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                 

Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost 

based on 2010 experience at Army site in the Southwest USA ‐ Unit cost 

split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                 

The barge cost is a minimum of $350k to ship equipment and explosives 

based on Information from USA Environmental Inc. Unit cost split between 

RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 18 EA 5,000.00$                  90,000$                 

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO 

H&S, UXO Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment 

for 6 weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                 

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 18 EA 5,000.00$                  90,000$                 

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 74 Acre 1,378.00$                  101,972$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 0 LF 10.45$                       ‐$                         See quantity and unit rate worksheets

Build or Improve Drainage 0 LF 1.44$                          ‐$                        
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear 

excess material, grade to drain.

Access Road Upgrade/Repair Labor 5,954 Acre 10.45$                       62,219$                  See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,954 LF 23.00$                       136,942$                Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 7 DAY 1,467.00$                  10,269$                  See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$             17,000$                 

Estimate includes Engineering Controls while remedy is being 

implemented.  Cost is based on current Navy costs.  Unit cost is split 

between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$             34,000$                 

Estimate includes Engineering Controls while remedy is being 

implemented.  Cost is based on current Navy costs.  Unit cost is split 

between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to 4 ft bgs)

Visual and Instrument Survey 74 Acre 1,146.00$                  84,804$                  See quantity and unit rate worksheets

DGM 74 Acre 1,698.00$                  125,652$                See quantity and unit rate worksheets

Reacquisition 74 Acre 1,698.00$                  125,652$                See quantity and unit rate worksheets

Surface MEC Removal 0 to 0.5 ft 4193 Anomaly 10.45$                       43,817$                  See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ manual 2183 Anomaly 12.54$                       27,375$                  See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ manual 22 Anomaly 31.36$                       690$                        See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (dry) ‐ manual 54 Anomaly 62.72$                       3,387$                     See quantity and unit rate worksheets

Subsurface MEC Removal 2 to 4 ft (wet) ‐ manual 1 Anomaly 313.62$                     314$                        See quantity and unit rate worksheets

Subsurface MEC Removal  2 to 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                     ‐$                        

Subsurface MEC Removal > 4 ft (dry) ‐ manual 5 Anomaly 125.45$                     627$                        See quantity and unit rate worksheets

Subsurface MEC Removal > 4 ft (wet) ‐ manual 0 Anomaly 627.24$                     ‐$                        

Subsurface MEC Removal  > 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal > 4 ft (wet) ‐ mechanical 0 Anomaly 1,629.36$                  ‐$                        

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$             20,400$                 
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 245 EA 55.80$                       13,671$                  See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 245 EA 250.00$                     61,250$                 

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $                2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $              17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between 

RAAs for Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1634 LB  $                        1.77  2,892$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 38,442 LB  $                        5.71  219,504$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 1,388 EA  $                    279.00  387,252$               

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                    279.00  95,418$                 

SUBTOTAL  $            2,032,582 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,032,582$                406,516$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   2,439,098$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 2,439,098$                195,128$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 2,439,098$                121,955$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 2,439,098$                48,782$                  Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 2,439,098$                285,374$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 2,439,098$                975,639$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 2,439,098$                146,346$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 4,212,322$            

   FEE 8%  $              4,212,322  336,986$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 4,212,322$                126,370$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       4,676,000$            

TOTAL ‐ O & M Cost (see below):       282,000$               

TOTAL ‐ Net Present Value 4,958,000$            

Lower Range (‐30%) 3,470,600$            

Upper Range (+50%) 7,437,000$            

Remedial Alternative 5 ‐ Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐02 (C1‐01)
Prepared by CH2M HILL 

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost

(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 5 ‐ Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐02 (C1‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) HR 150.00$                     ‐$                        

Allowance for Annual Repairs (Erosion repairs, signs, etc.) LS 8,525.00$                  ‐$                        

Monitoring and Reporting  50 HR 100.00$                     5,000$                    

This line item includes IC compliance monitoring, IC inspection reports, 5 

year review reports, steep slope\terrain\site condition inspections and 

reports. 

SUBTOTAL 5,000$                   

Overhead and Profit 20% 1,000$                    

SUBTOTAL 6,000$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,200$                    

TOTAL ‐ Annual O&M Cost        7,200$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 4,676,000$              ‐$                            4,676,000$            

1 7,200$                       6,990$                    

2 7,200$                       6,787$                    

3 7,200$                       6,589$                    

4 7,200$                       6,397$                    

5 27,200$                     23,463$                  5 Year Review

6 7,200$                       6,030$                    

7 7,200$                       5,854$                    

8 7,200$                       5,684$                    

9 7,200$                       5,518$                    

10 27,200$                     20,239$                  5 Year Review

11 7,200$                       5,201$                    

12 7,200$                       5,050$                    

13 7,200$                       4,903$                    

14 7,200$                       4,760$                    

15 27,200$                     17,459$                  5 Year Review

16 7,200$                       4,487$                    

17 7,200$                       4,356$                    

18 7,200$                       4,229$                    

19 7,200$                       4,106$                    

20 27,200$                     15,060$                  5 Year Review

21 7,200$                       3,870$                    

22 7,200$                       3,758$                    

23 7,200$                       3,648$                    

24 7,200$                       3,542$                    

25 27,200$                     12,991$                  5 Year Review

26 7,200$                       3,339$                    

27 7,200$                       3,241$                    

28 7,200$                       3,147$                    

29 7,200$                       3,055$                    

30 27,200$                     11,206$                  5 Year Review

31 7,200$                       2,880$                    

32 7,200$                       2,796$                    

33 7,200$                       2,715$                    

34 7,200$                       2,636$                    

35 27,200$                     9,666$                     5 Year Review

36 7,200$                       2,484$                    

37 7,200$                       2,412$                    

38 7,200$                       2,342$                    

39 7,200$                       2,273$                    

40 27,200$                     8,338$                     5 Year Review

41 7,200$                       2,143$                    

42 7,200$                       2,081$                    

43 7,200$                       2,020$                    

44 7,200$                       1,961$                    

45 27,200$                     7,193$                     5 Year Review

46 7,200$                       1,849$                    

47 7,200$                       1,795$                    

48 7,200$                       1,742$                    

49 7,200$                       1,692$                    

50 27,200$                     6,205$                     5 Year Review

Total Cost 4,958,181$        

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                   
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                

Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost 

based on 2010 experience at Army site in the Southwest USA ‐ Unit cost 

split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                

The barge cost is a minimum of $350k to ship equipment and explosives 

based on Information from USA Environmental Inc. Unit cost split between 

RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                 180,000$               2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                 4,167$                   
Management Personnel Team consists of 5 members (PM, SUXOS, UXO 

H&S, UXO Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                 4,627$                   
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment 

for 6 weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 36 EA 5,000.00$                 180,000$               2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                 6,250$                   

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                 6,941$                   

Vegetation Cutting (on site area) 71 Acre 1,378.00$                 97,838$                 See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                      45,928$                 See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                        6,329$                   
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear 

excess material, grade to drain.

Access Road Upgrade/Repair Labor 5,124 Acre 10.45$                      53,546$                 See quantity and unit rate worksheets

Access Road Upgrade/Repair 5,124 LF 23.00$                      117,852$               Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 7 DAY 1,467.00$                 10,269$                 See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$            17,000$                
Estimate includes Engineering Controls while remedy is being implemented.  

Cost is based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$            34,000$                
Estimate includes Engineering Controls while remedy is being implemented.  

Cost is based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                    Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to 4 ft bgs)

Visual and Instrument Survey 71 Acre 1,146.00$                 81,366$                 See quantity and unit rate worksheets

DGM 71 Acre 1,698.00$                 120,558$               See quantity and unit rate worksheets

Reacquisition 71 Acre 1,698.00$                 120,558$               See quantity and unit rate worksheets

Surface MEC Removal 0 to 0.5 ft 7539 Anomaly 10.45$                      78,783$                 See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ manual 1022 Anomaly 12.54$                      12,816$                 See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ manual 4087 Anomaly 31.36$                      128,168$               See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                    ‐$                       

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                    ‐$                       

Subsurface MEC Removal 2 to 4 ft (dry) ‐ manual 2 Anomaly 62.72$                      125$                       See quantity and unit rate worksheets

Subsurface MEC Removal 2 to 4 ft (wet) ‐ manual 8 Anomaly 313.62$                    2,509$                    See quantity and unit rate worksheets

Subsurface MEC Removal  2 to 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                    ‐$                       

Subsurface MEC Removal 2 to 4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                    ‐$                       

Subsurface MEC Removal > 4 ft (dry) ‐ manual 1 Anomaly 125.45$                    125$                       See quantity and unit rate worksheets

Subsurface MEC Removal > 4 ft (wet) ‐ manual 4 Anomaly 627.24$                    2,509$                    See quantity and unit rate worksheets

Subsurface MEC Removal  > 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                    ‐$                       

Subsurface MEC Removal > 4 ft (wet) ‐ mechanical 0 Anomaly 1,629.36$                 ‐$                       

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                    1,348$                    See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$            20,400$                
Pricing per USAE based on similar work at Lake Jean.  Unit cost split 

between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 900 EA 55.80$                      50,220$                 See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                      ‐$                        See quantity and unit rate worksheets

Disposal of Recovered MEC 900 EA 250.00$                    225,000$              

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                    This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                   
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between 

RAAs for Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 1965 LB  $                       1.77  3,478$                    See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 54,409 LB  $                       5.71  310,675$               Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 3,459 EA  $                   279.00  965,061$              

Per Diem ‐ Management Personnel (includes field season 2) 342 EA  $                   279.00  95,418$                

SUBTOTAL  $           3,238,006 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 3,238,006$              647,601$               Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,885,608$           

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,885,608$              310,849$               Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,885,608$              194,280$               Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,885,608$              77,712$                 Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,885,608$              454,616$               Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,885,608$              1,554,243$            Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,885,608$              233,136$               Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 6,710,444$           

   FEE 8% $             6,710,444  536,836$               Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 6,710,444$              201,313$               Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       7,449,000$           

TOTAL ‐ O & M Cost (see below):       282,000$              

TOTAL ‐ Net Present Value 7,731,000$           

Lower Range (‐30%) 5,411,700$           

Upper Range (+50%) 11,596,500$         

Remedial Alternative 5 ‐ Surface and Subsurface MEC Removal to Depth of Detection 

and LUCs ‐ RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 5 ‐ Surface and Subsurface MEC Removal to Depth of Detection 

and LUCs ‐ RAA‐03 West (MI‐01, MI‐02, MI‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) HR 150.00$                    ‐$                       

Allowance for Annual Repairs (Erosion repairs, signs, etc.) LS 8,525.00$                 ‐$                       

Monitoring and Reporting  50 HR 100.00$                    5,000$                   

This line item includes IC compliance monitoring, IC inspection reports, 5 

year review reports, steep slope\terrain\site condition inspections and 

reports. 

SUBTOTAL 5,000$                   

Overhead and Profit 20% 1,000$                   

SUBTOTAL 6,000$                   

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,200$                   

TOTAL ‐ Annual O&M Cost        7,200$                   

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 7,449,000$             ‐$                          7,449,000$           

1 7,200$                      6,990$                   

2 7,200$                      6,787$                   

3 7,200$                      6,589$                   

4 7,200$                      6,397$                   

5 27,200$                    23,463$                 5 Year Review

6 7,200$                      6,030$                   

7 7,200$                      5,854$                   

8 7,200$                      5,684$                   

9 7,200$                      5,518$                   

10 27,200$                    20,239$                 5 Year Review

11 7,200$                      5,201$                   

12 7,200$                      5,050$                   

13 7,200$                      4,903$                   

14 7,200$                      4,760$                   

15 27,200$                    17,459$                 5 Year Review

16 7,200$                      4,487$                   

17 7,200$                      4,356$                   

18 7,200$                      4,229$                   

19 7,200$                      4,106$                   

20 27,200$                    15,060$                 5 Year Review

21 7,200$                      3,870$                   

22 7,200$                      3,758$                   

23 7,200$                      3,648$                   

24 7,200$                      3,542$                   

25 27,200$                    12,991$                 5 Year Review

26 7,200$                      3,339$                   

27 7,200$                      3,241$                   

28 7,200$                      3,147$                   

29 7,200$                      3,055$                   

30 27,200$                    11,206$                 5 Year Review

31 7,200$                      2,880$                   

32 7,200$                      2,796$                   

33 7,200$                      2,715$                   

34 7,200$                      2,636$                   

35 27,200$                    9,666$                    5 Year Review

36 7,200$                      2,484$                   

37 7,200$                      2,412$                   

38 7,200$                      2,342$                   

39 7,200$                      2,273$                   

40 27,200$                    8,338$                    5 Year Review

41 7,200$                      2,143$                   

42 7,200$                      2,081$                   

43 7,200$                      2,020$                   

44 7,200$                      1,961$                   

45 27,200$                    7,193$                    5 Year Review

46 7,200$                      1,849$                   

47 7,200$                      1,795$                   

48 7,200$                      1,742$                   

49 7,200$                      1,692$                   

50 27,200$                    6,205$                    5 Year Review

Total Cost 7,731,181$      

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                  

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 78 Acre 1,378.00$                  107,484$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 4,395 LF 10.45$                       45,928$                   See quantity and unit rate worksheets

Build or Improve Drainage 4,395 LF 1.44$                          6,329$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                       ‐$                         See quantity and unit rate worksheets

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 8 DAY 1,467.00$                  11,736$                   See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to 4 ft bgs)

Visual and Instrument Survey 78 Acre 1,146.00$                  89,388$                   See quantity and unit rate worksheets

DGM 78 Acre 1,698.00$                  132,444$                See quantity and unit rate worksheets

Reacquisition 78 Acre 1,698.00$                  132,444$                See quantity and unit rate worksheets

Surface MEC Removal 0 to 0.5 ft 10826 Anomaly 10.45$                       113,132$                See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ manual 839 Anomaly 12.54$                       10,521$                   See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ manual 3355 Anomaly 31.36$                       105,213$                See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (dry) ‐ manual 7 Anomaly 62.72$                       439$                        See quantity and unit rate worksheets

Subsurface MEC Removal 2 to 4 ft (wet) ‐ manual 28 Anomaly 313.62$                     8,781$                     See quantity and unit rate worksheets

Subsurface MEC Removal  2 to 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                     ‐$                        

Subsurface MEC Removal > 4 ft (dry) ‐ manual 1 Anomaly 125.45$                     125$                        See quantity and unit rate worksheets

Subsurface MEC Removal > 4 ft (wet) ‐ manual 4 Anomaly 627.24$                     2,509$                     See quantity and unit rate worksheets

Subsurface MEC Removal  > 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal > 4 ft (wet) ‐ mechanical 0 Anomaly 1,629.36$                  ‐$                        

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 250 EA 55.80$                       13,950$                   See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                        

Disposal of Recovered MEC 250 EA 250.00$                     62,500$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 6464 LB  $                       1.77  11,441$                   See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 28,265 LB  $                       5.71  161,393$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 3,457 EA  $                   279.00  964,503$               

Per Diem ‐ Management Personnel (includes field season 2)  342 EA  $                   279.00  95,418$                  

SUBTOTAL  $           2,784,553 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 2,784,553$                556,911$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,341,464$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,341,464$                267,317$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,341,464$                167,073$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,341,464$                66,829$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,341,464$                390,951$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,341,464$                1,336,586$             Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,341,464$                200,488$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 5,770,708$            

   FEE 8% $             5,770,708  461,657$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 5,770,708$                173,121$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       6,405,000$            

TOTAL ‐ O & M Cost (see below):       282,000$               

TOTAL ‐ Net Present Value 6,687,000$            

Lower Range (‐30%) 4,680,900$            

Upper Range (+50%) 10,030,500$         

Remedial Alternative 5 ‐  Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 5 ‐  Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐03 East (RR‐01 and HG‐01)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) HR 150.00$                     ‐$                        

Allowance for Annual Repairs (Erosion repairs, signs, etc.) LS 8,525.00$                  ‐$                        

Monitoring and Reporting  50 HR 100.00$                     5,000$                    
This line item includes IC compliance monitoring, IC inspection reports, 5 year review 

reports, steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 5,000$                    

Overhead and Profit 20% 1,000$                    

SUBTOTAL 6,000$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,200$                    

TOTAL ‐ Annual O&M Cost        7,200$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 6,405,000$              ‐$                            6,405,000$            

1 7,200$                       6,990$                    

2 7,200$                       6,787$                    

3 7,200$                       6,589$                    

4 7,200$                       6,397$                    

5 27,200$                     23,463$                   5 Year Review

6 7,200$                       6,030$                    

7 7,200$                       5,854$                    

8 7,200$                       5,684$                    

9 7,200$                       5,518$                    

10 27,200$                     20,239$                   5 Year Review

11 7,200$                       5,201$                    

12 7,200$                       5,050$                    

13 7,200$                       4,903$                    

14 7,200$                       4,760$                    

15 27,200$                     17,459$                   5 Year Review

16 7,200$                       4,487$                    

17 7,200$                       4,356$                    

18 7,200$                       4,229$                    

19 7,200$                       4,106$                    

20 27,200$                     15,060$                   5 Year Review

21 7,200$                       3,870$                    

22 7,200$                       3,758$                    

23 7,200$                       3,648$                    

24 7,200$                       3,542$                    

25 27,200$                     12,991$                   5 Year Review

26 7,200$                       3,339$                    

27 7,200$                       3,241$                    

28 7,200$                       3,147$                    

29 7,200$                       3,055$                    

30 27,200$                     11,206$                   5 Year Review

31 7,200$                       2,880$                    

32 7,200$                       2,796$                    

33 7,200$                       2,715$                    

34 7,200$                       2,636$                    

35 27,200$                     9,666$                     5 Year Review

36 7,200$                       2,484$                    

37 7,200$                       2,412$                    

38 7,200$                       2,342$                    

39 7,200$                       2,273$                    

40 27,200$                     8,338$                     5 Year Review

41 7,200$                       2,143$                    

42 7,200$                       2,081$                    

43 7,200$                       2,020$                    

44 7,200$                       1,961$                    

45 27,200$                     7,193$                     5 Year Review

46 7,200$                       1,849$                    

47 7,200$                       1,795$                    

48 7,200$                       1,742$                    

49 7,200$                       1,692$                    

50 27,200$                     6,205$                     5 Year Review

Total Cost 6,687,181$      

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe for season 1 split between 6 RAAs, mobe/demobe for season 2 split between 4 RAAs)

Mobilization and Demobilization (by barge) ‐ Field season 1 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel  ‐ Field season 1 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 1 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 1 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Mobilization and Demobilization (by barge) ‐ Field season 2 0.25 LS $350,000.00 87,500$                  

Mobilization and Demobilization of Field Personnel  ‐ Field season 2 36 EA 5,000.00$                  180,000$                2 crews to finish in 2 field seasons

Mobilization and Demobilization of Management Personnel ‐ Field season 2 1.3 EA 5,000.00$                  6,250$                    

Mobilization and Demobilization of Equipment (6 weeks on barge) ‐ Field season 2 1.5 WK 4,627.00$                  6,941$                    

Vegetation Cutting (on site area) 104 Acre 1,378.00$                  143,312$                See quantity and unit rate worksheets

Build or Improve Drainage Labor 3,968 LF 10.45$                       41,466$                   See quantity and unit rate worksheets

Build or Improve Drainage 3,968 LF 1.44$                          5,714$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 4,337.0 LF 10.45$                       45,322$                   See quantity and unit rate worksheets

Access Road Upgrade/Repair 4,337 LF 23.00$                       99,751$                   Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 10 DAY 1,467.00$                  14,670$                   See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install Warning Signs at access points, roads, intersections 12 HR $150.00 1,800$                     Estimate based on previous Navy costs for work on island.

MEC Clearance (Surface and 0 to 4 ft bgs)

Visual and Instrument Survey 104 Acre 1,146.00$                  119,184$                See quantity and unit rate worksheets

DGM 104 Acre 1,698.00$                  176,592$                See quantity and unit rate worksheets

Reacquisition 104 Acre 1,698.00$                  176,592$                See quantity and unit rate worksheets

Surface MEC Removal 0 to 0.5 ft 3580 Anomaly 10.45$                       37,411$                   See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ manual 2345 Anomaly 12.54$                       29,406$                   See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ manual 123 Anomaly 31.36$                       3,857$                     See quantity and unit rate worksheets

Subsurface MEC Removal 0.5 to 2 ft (dry) ‐ mechanical 0 Anomaly 163.00$                     ‐$                        

Subsurface MEC Removal 0.5 to 2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (dry) ‐ manual 28 Anomaly 62.72$                       1,756$                     See quantity and unit rate worksheets

Subsurface MEC Removal 2 to 4 ft (wet) ‐ manual 1 Anomaly 313.62$                     314$                        See quantity and unit rate worksheets

Subsurface MEC Removal  2 to 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal 2 to 4 ft (wet) ‐ mechanical 0 Anomaly 651.74$                     ‐$                        

Subsurface MEC Removal > 4 ft (dry) ‐ manual 5 Anomaly 125.45$                     627$                        See quantity and unit rate worksheets

Subsurface MEC Removal > 4 ft (wet) ‐ manual 0 Anomaly 627.24$                     ‐$                        

Subsurface MEC Removal  > 4 ft (dry) ‐ mechanical 0 Anomaly 325.87$                     ‐$                        

Subsurface MEC Removal > 4 ft (wet) ‐ mechanical 0 Anomaly 1,629.36$                  ‐$                        

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 497 EA 55.80$                       27,733$                   See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 497 EA 250.00$                     124,250$               

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 634 LB  $                       1.77  1,122$                     See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 24,611 LB  $                       5.71  140,529$                Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel (includes field season 2) 3,799 EA  $                   279.00  1,059,921$            

Per Diem ‐ Management Personnel (includes field season 2)  342 EA  $                   279.00  95,418$                  

SUBTOTAL  $           3,053,821 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 3,053,821$                610,764$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   3,664,586$            

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 3,664,586$                293,167$                Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 3,664,586$                183,229$                Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 3,664,586$                73,292$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 3,664,586$                428,757$                Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 3,664,586$                1,465,834$             Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 3,664,586$                219,875$                Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 6,328,739$            

   FEE 8% $             6,328,739  506,299$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 6,328,739$                189,862$                Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       7,025,000$            

TOTAL ‐ O & M Cost (see below):       282,000$               

TOTAL ‐ Net Present Value 7,307,000$            

Lower Range (‐30%) 5,114,900$            

Upper Range (+50%) 10,960,500$         

Remedial Alternative 5 ‐  Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 5 ‐  Surface and Subsurface MEC Removal to Depth of Detection

and LUCs ‐ RAA‐04 (SA93‐01 and SA93‐03)
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Costs shared between RAAs

Engineering Controls (warning signs at access points, roads, intersections) HR 150.00$                     ‐$                        

Allowance for Annual Repairs (Erosion repairs, signs, etc.) LS 8,525.00$                  ‐$                        

Monitoring and Reporting  50 HR 100.00$                     5,000$                    
This line item includes IC compliance monitoring, IC inspection reports, 5 year 

review reports, steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 5,000$                    

Overhead and Profit 20% 1,000$                    

SUBTOTAL 6,000$                    

COST ADJUSTMENT ALLOWANCE FACTOR 20% 1,200$                    

TOTAL ‐ Annual O&M Cost        7,200$                    

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 7,025,000$              ‐$                            7,025,000$            

1 7,200$                       6,990$                    

2 7,200$                       6,787$                    

3 7,200$                       6,589$                    

4 7,200$                       6,397$                    

5 27,200$                     23,463$                   5 Year Review

6 7,200$                       6,030$                    

7 7,200$                       5,854$                    

8 7,200$                       5,684$                    

9 7,200$                       5,518$                    

10 27,200$                     20,239$                   5 Year Review

11 7,200$                       5,201$                    

12 7,200$                       5,050$                    

13 7,200$                       4,903$                    

14 7,200$                       4,760$                    

15 27,200$                     17,459$                   5 Year Review

16 7,200$                       4,487$                    

17 7,200$                       4,356$                    

18 7,200$                       4,229$                    

19 7,200$                       4,106$                    

20 27,200$                     15,060$                   5 Year Review

21 7,200$                       3,870$                    

22 7,200$                       3,758$                    

23 7,200$                       3,648$                    

24 7,200$                       3,542$                    

25 27,200$                     12,991$                   5 Year Review

26 7,200$                       3,339$                    

27 7,200$                       3,241$                    

28 7,200$                       3,147$                    

29 7,200$                       3,055$                    

30 27,200$                     11,206$                   5 Year Review

31 7,200$                       2,880$                    

32 7,200$                       2,796$                    

33 7,200$                       2,715$                    

34 7,200$                       2,636$                    

35 27,200$                     9,666$                     5 Year Review

36 7,200$                       2,484$                    

37 7,200$                       2,412$                    

38 7,200$                       2,342$                    

39 7,200$                       2,273$                    

40 27,200$                     8,338$                     5 Year Review

41 7,200$                       2,143$                    

42 7,200$                       2,081$                    

43 7,200$                       2,020$                    

44 7,200$                       1,961$                    

45 27,200$                     7,193$                     5 Year Review

46 7,200$                       1,849$                    

47 7,200$                       1,795$                    

48 7,200$                       1,742$                    

49 7,200$                       1,692$                    

50 27,200$                     6,205$                     5 Year Review

Total Cost 7,307,181$      

Part 2d Alt 5 Cost estimate RAA-01 thru RAA-04.xlsx 3/5/2012



Alternative RAA Total Capital Cost

Total O&M Cost 

(75 yrs) Total NPV
6A RAA‐05 (ALDA‐01 and ALSW‐01) 1,400,000$                   3,600,000$                   5,000,000$                 
6B RAA‐05 (ALDA‐01 and ALSW‐01) 1,600,000$                   3,600,000$                   5,200,000$                 
7A RAA‐05 (ALDA‐01 and ALSW‐01) 165,500,000$              3,600,000$                   169,100,000$              
7C RAA‐05 (ALDA‐01 and ALSW‐01) 165,500,000$              3,600,000$                   169,100,000$              

Remedial Alternative Cost Summary ‐ RAA‐05 (ALDA‐01 and ALSW‐01)

Summary



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 2010 

experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   18 EA 5,000.00$                  90,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO Quality 

and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 weeks) Unit 

cost shared with 5 other RAAs

Vegetation Cutting (on site area) 4.7 Acre 1,378.00$                  6,477$                     See quantity and unit rate worksheets

Build or Improve Drainage Labor 1,905 LF 10.45$                       19,907$                   See quantity and unit rate worksheets

Build or Improve Drainage 1,905 LF 1.44$                          2,743$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess material, 

grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                       ‐$                         See quantity and unit rate worksheets

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 1 DAY 1,467.00$                  1,467$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is based on 

current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is based on 

current Navy costs.  Unit cost is split between RAAs.

Install warning signs at access points, roads, intersections 33 HR  $                     150   $               4,950  Estimate based on previous Navy costs for work on island.

Install fencing and gates 33 HR  $                     150   $               4,950 

Fencing and rocks/gates (fencing 50 ft on either side of gates) 200 LF  $                     100   $             20,000 

MEC Clearance (Surface and 0 to ‐2 ft)

Visual and Instrument Survey 4.7 Acre 1,146.00$                  5,386$                     See quantity and unit rate worksheets

DGM Acre 1,698.00$                  ‐$                        

Reacquisition 4.7 Acre 1,698.00$                  7,981$                     See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft Anomaly 10.45$                       ‐$                        

Subsurface MEC Removal to ‐2 ft (dry) ‐ manual 0 Anomaly 12.54$                       ‐$                        

Subsurface MEC Removal to ‐2 ft (wet) ‐ manual 0 Anomaly 31.36$                       ‐$                        

Subsurface MEC Removal to ‐2 ft (dry) ‐ mechanical 360 Anomaly 163.00$                     58,680$                   See quantity and unit rate worksheets

Subsurface MEC Removal to ‐2 ft (wet) ‐ mechanical 0 Anomaly 326.00$                     ‐$                        

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 158 EA 55.80$                       8,816$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 158 EA 250.00$                     39,500$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for Thermal 

Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 253 LB  $                       1.77  448$                        See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 2,557 LB  $                       5.71  14,600$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 197 EA  $                   279.00  54,963$                  

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                  

SUBTOTAL  $              619,059 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 619,059$                   123,812$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   742,871$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 742,871$                   59,430$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 742,871$                   37,144$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 742,871$                   14,857$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 742,871$                   86,916$                   Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 742,871$                   297,148$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 742,871$                   44,572$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,282,938$            

   FEE 8% $             1,282,938  102,635$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,282,938$                38,488$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,424,000$            

TOTAL ‐ O & M Cost (see below):       3,646,000$            

TOTAL ‐ Net Present Value 5,070,000$            

Lower Range (‐30%) 3,549,000$            

Upper Range (+50%) 7,605,000$            

Remedial Alternative 6A and 7A ‐  Beach Sweeps, Surface and Subsurface MEC Removal to 2 ft below Top of Mineral Soil, and LUCs ‐ RAA‐05
Prepared by CH2M HILL 

Part 2d Alts 6 and 7 cost estimates RAA-05.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 6A and 7A ‐  Beach Sweeps, Surface and Subsurface MEC Removal to 2 ft below Top of Mineral Soil, and LUCs ‐ RAA‐05
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                     Costs shared between RAAs

Annual beach sweeps performed by Navy EOD 1 LS 60,000.00$                60,000$                  

Fencing, gate, and sign repairs/maintenance 8 HR 150.00$                     1,200$                    

Allowance for repairs/replacements 1 LS 8,525.00$                  8,525$                    

Monitoring and Reporting  100 HR 100.00$                     10,000$                  

This line item includes sign inspection, maintenance/repair; engineering control reports, IC 

compliance monitoring, IC inspection reports, 5 year review reports, steep slope\terrain\site 

condition inspections and reports. 

SUBTOTAL 82,630$                 

Overhead and Profit 20% 16,526$                  

SUBTOTAL 99,156$                 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 19,831$                  

TOTAL ‐ Annual O&M Cost        118,987$               

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,282,938$              ‐$                            1,282,938$            

1 118,987$                   115,522$               

2 118,987$                   112,157$               

3 118,987$                   108,890$               

4 118,987$                   105,719$               

5 138,987$                   119,892$                5 Yr Review

6 118,987$                   99,650$                  

7 118,987$                   96,747$                  

8 118,987$                   93,930$                  

9 118,987$                   91,194$                  

10 138,987$                   103,420$                5 Yr Review

11 118,987$                   85,959$                  

12 118,987$                   83,455$                  

13 118,987$                   81,024$                  

14 118,987$                   78,665$                  

15 138,987$                   89,211$                   5 Yr Review

16 118,987$                   74,149$                  

17 118,987$                   71,989$                  

18 118,987$                   69,892$                  

19 118,987$                   67,857$                  

20 138,987$                   76,954$                   5 Yr Review

21 118,987$                   63,961$                  

22 118,987$                   62,099$                  

23 118,987$                   60,290$                  

24 118,987$                   58,534$                  

25 138,987$                   66,381$                   5 Yr Review

26 118,987$                   55,174$                  

27 118,987$                   53,567$                  

28 118,987$                   52,007$                  

29 118,987$                   50,492$                  

30 138,987$                   57,261$                   5 Yr Review

31 118,987$                   47,593$                  

32 118,987$                   46,207$                  

33 118,987$                   44,861$                  

34 118,987$                   43,555$                  

35 138,987$                   49,394$                   5 Yr Review

36 118,987$                   41,054$                  

37 118,987$                   39,859$                  

38 118,987$                   38,698$                  

39 118,987$                   37,571$                  

40 138,987$                   42,607$                   5 Yr Review

41 118,987$                   35,414$                  

42 118,987$                   34,382$                  

43 118,987$                   33,381$                  

44 118,987$                   32,409$                  

45 138,987$                   36,754$                   5 Yr Review

46 118,987$                   30,548$                  

47 118,987$                   29,659$                  

48 118,987$                   28,795$                  

49 118,987$                   27,956$                  

50 138,987$                   31,704$                   5 Yr Review

51 118,987$                   26,351$                  

52 118,987$                   25,584$                  

53 118,987$                   24,839$                  

54 118,987$                   24,115$                  

55 138,987$                   27,348$                   5 Yr Review

56 118,987$                   22,731$                  

57 118,987$                   22,069$                  

58 118,987$                   21,426$                  

59 118,987$                   20,802$                  

60 138,987$                   23,591$                   5 Yr Review

61 118,987$                   19,608$                  

62 118,987$                   19,037$                  

63 118,987$                   18,482$                  

64 118,987$                   17,944$                  

65 138,987$                   20,350$                   5 Yr Review

66 118,987$                   16,914$                  

67 118,987$                   16,421$                  

68 118,987$                   15,943$                  

69 118,987$                   15,479$                  

70 138,987$                   17,554$                   5 Yr Review

71 118,987$                   14,590$                  

72 118,987$                   14,165$                  

73 118,987$                   13,753$                  

74 118,987$                   13,352$                  

75 138,987$                   15,142$                   5 Yr Review

Total Cost 4,928,964$      

Part 2d Alts 6 and 7 cost estimates RAA-05.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                  
Pricing per USAE based on similar work at Lake Jean.  Unit cost split between 

RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                  
Pricing per USAE based on similar work at Lake Jean.  Unit cost split between 

RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                    
Pricing per USAE based on similar work at Lake Jean.  Unit cost split between 

RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  

Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost 

based on 2010 experience at Army site in the Southwest USA ‐ Unit cost split 

between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based 

on Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   18 EA 5,000.00$                  90,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, 

UXO Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1.0 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 

6 weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 4.7 Acre 1,378.00$                  6,477$                     See quantity and unit rate worksheets

Build or Improve Drainage Labor 1,905 LF 10.45$                       19,907$                   See quantity and unit rate worksheets

Build or Improve Drainage 1,905 LF 1.44$                          2,743$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear 

excess material, grade to drain.

Access Road Upgrade/Repair Labor 0.0 LF 10.45$                       ‐$                         See quantity and unit rate worksheets

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 1 DAY 1,467.00$                  1,467$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  

Cost is based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  

Cost is based on current Navy costs.  Unit cost is split between RAAs.

Install warning signs at access points, roads, intersections 33 HR  $                     150   $               4,950  Estimate based on previous Navy costs for work on island.

Install fencing and gates 33 HR  $                     150   $               4,950 

Fencing and rocks/gates (fencing 50 ft on either side of gates) 200 LF  $                     100   $             20,000 

MEC Clearance (Surface and 0 to ‐4 ft)

Visual and Instrument Survey 4.7 Acre 1,146.00$                  5,386$                     See quantity and unit rate worksheets

DGM Acre 1,698.00$                  ‐$                         See quantity and unit rate worksheets

Reacquisition 4.7 Acre 1,698.00$                  7,981$                     See quantity and unit rate worksheets

Surface MEC Removal 0 to ‐0.5 ft Anomaly 10.45$                       ‐$                         See quantity and unit rate worksheets

Subsurface MEC Removal to ‐4 ft (dry) ‐ manual 0 Anomaly 62.72$                       ‐$                         See quantity and unit rate worksheets

Subsurface MEC Removal to ‐4 ft (wet) ‐ manual 0 Anomaly 313.62$                     ‐$                         See quantity and unit rate worksheets

Subsurface MEC Removal to ‐4 ft (dry) ‐ mechanical 300 Anomaly 328.87$                     98,661$                   See quantity and unit rate worksheets

Subsurface MEC Removal to ‐4 ft (wet) ‐ mechanical 60 Anomaly 651.74$                     39,104$                   See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                  
Pricing per USAE based on similar work at Lake Jean.  Unit cost split between 

RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 158 EA 55.80$                       8,816$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 158 EA 250.00$                     39,500$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between 

RAAs for Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 255 LB  $                       1.77  451$                        See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 2,559 LB  $                       5.71  14,612$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 207 EA  $                   279.00  57,753$                  

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                  

SUBTOTAL  $              700,949 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 700,949$                   140,190$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   841,139$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 841,139$                   67,291$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 841,139$                   42,057$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 841,139$                   16,823$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 841,139$                   98,413$                   Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 841,139$                   336,456$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 841,139$                   50,468$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,452,647$            

   FEE 8% $             1,452,647  116,212$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,452,647$                43,579$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,612,000$            

TOTAL ‐ O & M Cost (see below):       3,646,000$            

TOTAL ‐ Net Present Value 5,258,000$            

Lower Range (‐30%) 3,680,600$            

Upper Range (+50%) 7,887,000$            

Remedial Alternative 6B ‐  Surface and Subsurface MEC Removal to 4 ft below Top of Mineral Soil, Beach Sweeps, and LUCs ‐ RAA‐05
Prepared by CH2M HILL 

Part 2d Alts 6 and 7 cost estimates RAA-05.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 6B ‐  Surface and Subsurface MEC Removal to 4 ft below Top of Mineral Soil, Beach Sweeps, and LUCs ‐ RAA‐05
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                     Costs shared between RAAs

Annual beach sweeps performed by Navy EOD 1 LS 60,000.00$                60,000$                  

Fencing, gate, and sign repairs/maintenance 8 HR 150.00$                     1,200$                    

Allowance for repairs/replacements 1 LS 8,525.00$                  8,525$                    

Monitoring and Reporting  100 HR 100.00$                     10,000$                  

This line item includes sign inspection, maintenance/repair; engineering 

control reports, IC compliance monitoring, IC inspection reports, 5 year review 

reports, steep slope\terrain\site condition inspections and reports. 

SUBTOTAL 82,630$                 

Overhead and Profit 20% 16,526$                  

SUBTOTAL 99,156$                 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 19,831$                  

TOTAL ‐ Annual O&M Cost        118,987$               

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,452,647$              ‐$                            1,452,647$            

1 118,987$                   115,522$               

2 118,987$                   112,157$               

3 118,987$                   108,890$               

4 118,987$                   105,719$               

5 138,987$                   119,892$                5 Yr Review

6 118,987$                   99,650$                  

7 118,987$                   96,747$                  

8 118,987$                   93,930$                  

9 118,987$                   91,194$                  

10 138,987$                   103,420$                5 Yr Review

11 118,987$                   85,959$                  

12 118,987$                   83,455$                  

13 118,987$                   81,024$                  

14 118,987$                   78,665$                  

15 138,987$                   89,211$                   5 Yr Review

16 118,987$                   74,149$                  

17 118,987$                   71,989$                  

18 118,987$                   69,892$                  

19 118,987$                   67,857$                  

20 138,987$                   76,954$                   5 Yr Review

21 118,987$                   63,961$                  

22 118,987$                   62,099$                  

23 118,987$                   60,290$                  

24 118,987$                   58,534$                  

25 138,987$                   66,381$                   5 Yr Review

26 118,987$                   55,174$                  

27 118,987$                   53,567$                  

28 118,987$                   52,007$                  

29 118,987$                   50,492$                  

30 138,987$                   57,261$                   5 Yr Review

31 118,987$                   47,593$                  

32 118,987$                   46,207$                  

33 118,987$                   44,861$                  

34 118,987$                   43,555$                  

35 138,987$                   49,394$                   5 Yr Review

36 118,987$                   41,054$                  

37 118,987$                   39,859$                  

38 118,987$                   38,698$                  

39 118,987$                   37,571$                  

40 138,987$                   42,607$                   5 Yr Review

41 118,987$                   35,414$                  

42 118,987$                   34,382$                  

43 118,987$                   33,381$                  

44 118,987$                   32,409$                  

45 138,987$                   36,754$                   5 Yr Review

46 118,987$                   30,548$                  

47 118,987$                   29,659$                  

48 118,987$                   28,795$                  

49 118,987$                   27,956$                  

50 138,987$                   31,704$                   5 Yr Review

51 118,987$                   26,351$                  

52 118,987$                   25,584$                  

53 118,987$                   24,839$                  

54 118,987$                   24,115$                  

55 138,987$                   27,348$                   5 Yr Review

56 118,987$                   22,731$                  

57 118,987$                   22,069$                  

58 118,987$                   21,426$                  

59 118,987$                   20,802$                  

60 138,987$                   23,591$                   5 Yr Review

61 118,987$                   19,608$                  

62 118,987$                   19,037$                  

63 118,987$                   18,482$                  

64 118,987$                   17,944$                  

65 138,987$                   20,350$                   5 Yr Review

66 118,987$                   16,914$                  

67 118,987$                   16,421$                  

68 118,987$                   15,943$                  

69 118,987$                   15,479$                  

70 138,987$                   17,554$                   5 Yr Review

71 118,987$                   14,590$                  

72 118,987$                   14,165$                  

73 118,987$                   13,753$                  

74 118,987$                   13,352$                  

75 138,987$                   15,142$                   5 Yr Review

Total Cost 5,098,674$      

Part 2d Alts 6 and 7 cost estimates RAA-05.xlsx 3/5/2012



Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

CAPITAL COST:

Develop and Implement Site‐Specific Plans (split between 6 RAAs)

Work Plan 0.17 LS $300,000.00 50,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Quality Control Inspection Plan 0.17 LS $150,000.00 25,000$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Health and Safety Plan 0.17 LS $50,000.00 8,333$                     Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs

Develop and Implement an Explosive Safety Submission (split between 6 RAAs)

Completion of an Explosive Safety Submission 0.17 LS $62,000.00 10,333$                  
Estimate includes Final ESS (Draft / Draft Final / Final) and approval.  Cost based on 

2010 experience at Army site in the Southwest USA ‐ Unit cost split between RAAs

General Site Work: (mobe/demobe split between 6 RAAs)

Mobilization and Demobilization (by barge) 0.17 LS $350,000.00 59,500$                  
The barge cost is a minimum of $350k to ship equipment and explosives based on 

Information from USA Environmental Inc. Unit cost split between RAAs

Mobilization and Demobilization of Field Personnel   18 EA 5,000.00$                  90,000$                  

Mobilization and Demobilization of Management Personnel 0.8 EA 5,000.00$                  4,167$                    
Management Personnel Team consists of 5 members (PM, SUXOS, UXO H&S, UXO 

Quality and EMT), split between 6 RAAs.

Mobilization and Demobilization of Equipment (6 weeks on barge) 1 WK 4,627.00$                  4,627$                    
Mob/Demobe of equipment (4 vehicles @ $370/wk plus other equipment for 6 

weeks) Unit cost shared with 5 other RAAs

Vegetation Cutting (on site area) 4.7 Acre 1,378.00$                  6,477$                     See quantity and unit rate worksheets

Build or Improve Drainage Labor 1,905 LF 10.45$                       19,907$                   See quantity and unit rate worksheets

Build or Improve Drainage 1,905 LF 1.44$                          2,743$                    
D‐4 Dozer, operator, and grade checker.  Cut ditch along side of road, clear excess 

material, grade to drain.

Access Road Upgrade/Repair Labor 0 LF 10.45$                      

Access Road Upgrade/Repair 0 LF 23.00$                       ‐$                         Pricing based on R.S. Means #01‐55‐23.50 

Location surveys to document removal areas 1 DAY 1,467.00$                  1,467$                     See quantity and unit rate worksheets

Maintain Parcel 4 Engineering Controls while remedy is being implemented 0.17 LS 100,000.00$              17,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Remove Parcel 4 fencing and gates after remedy is complete 0.17 LS 200,000.00$              34,000$                  
Estimate includes Engineering Controls while remedy is being implemented.  Cost is 

based on current Navy costs.  Unit cost is split between RAAs.

Install warning signs at access points, roads, intersections 33 HR  $                     150   $               4,950  Estimate based on previous Navy costs for work on island.

Install fencing and gates 33 HR  $                     150   $               4,950 

Fencing and rocks/gates (fencing 50 ft on either side of gates) 200 LF  $                     100   $             20,000 

MEC Clearance (Surface and 0 to 4‐ft bgs)

Visual and Instrument Survey 4.7 Acre 1,146.00$                  5,386$                     See quantity and unit rate worksheets

DGM Acre 1,698.00$                  ‐$                        

Reacquisition 4.7 Acre 1,698.00$                  7,981$                     See quantity and unit rate worksheets

Surface MEC Removal 0 to 0.5 ft 0 Anomaly 12.54$                       ‐$                        

Subsurface MEC Removal to >4 ft (dry) ‐ manual 0 Anomaly 125.45$                     ‐$                        

Subsurface MEC Removal to >4 ft (wet) ‐ manual 0 Anomaly 627.24$                     ‐$                        

Subsurface MEC Removal to > 4 ft (dry) ‐ mechanical 300 Anomaly 163.00$                     48,900$                   See quantity and unit rate worksheets

Subsurface MEC Removal to > 4 ft (wet) ‐ mechanical 77 Anomaly 326.00$                     25,102$                   See quantity and unit rate worksheets

Site Restoration

Backfill and Restore Vegetation 2.0 Acre 674.00$                     1,348$                     See quantity and unit rate worksheets

Final Construction Completion Report

Construction Completion Report 0.17 LS 120,000.00$              20,400$                   Pricing per USAE based on similar work at Lake Jean.  Unit cost split between RAAs.

Disposal of Recovered MEC

Labor for Disposal of MEC (BIP) 157 EA 55.80$                       8,761$                     See quantity and unit rate worksheets

Labor for Disposal of MEC (COD) EA 13.95$                       ‐$                         See quantity and unit rate worksheets

Disposal of Recovered MEC 157 EA 250.00$                     39,250$                  

Explosives for MEC Disposal (transported on Barge listed above) 1 LS  $               2,996.10  2,996$                     This task includes explosives pricing per USA Environmental, Inc.

Thermal Flashing Unit 0.50 LS  $             17,360.00  8,680$                    
Pricing per Hurd's Custom Machinery, Inc. Quote (Unit Cost split between RAAs for 

Thermal Flashing Unit). Shared with 1 other RAA 

Labor for MDAS Treatment 255 LB  $                       1.77  451$                        See quantity and unit rate worksheets

MDAS / RRD Disposal (Lbs) 2,559 LB  $                       5.71  14,612$                   Pricing per USAE based on similar work at Lake Jean.

Per Diem ‐ Field Personnel 215 EA  $                   279.00  59,985$                  

Per Diem ‐ Management Personnel 114 EA  $                   279.00  31,806$                  

SUBTOTAL  $             639,112 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 639,112$                   127,822$                Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ CONSTRUCTION COST   766,935$               

GENERAL REQUIREMENTS ‐ JOB CONDITIONS ALLOWANCE 8% 766,935$                   61,355$                   Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 766,935$                   38,347$                   Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 766,935$                   15,339$                   Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 766,935$                   89,731$                   Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 40% 766,935$                   306,774$                Includes project management and construction management cost

ENGINEERING & DESIGN COST 6% 766,935$                   46,016$                   Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost 1,324,496$            

   FEE 8% $             1,324,496  105,960$                Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 1,324,496$                39,735$                   Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost:       1,470,000$            

TOTAL ‐ O & M Cost (see below):       3,646,000$            

TOTAL ‐ Net Present Value 5,116,000$            

Lower Range (‐30%) 3,581,200$            

Upper Range (+50%) 7,674,000$            

Remedial Alternative 7B ‐  Surface and Subsurface MEC Removal to Depth of Detection, Beach Sweeps, and LUCs ‐ RAA‐05
Prepared by CH2M HILL 
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Adak OU B‐2 Site ‐ Remediation Cost
(Accuracy Range: +50% / ‐30%)

Description Quantity Unit $/Unit Total Cost Notes

Remedial Alternative 7B ‐  Surface and Subsurface MEC Removal to Depth of Detection, Beach Sweeps, and LUCs ‐ RAA‐05
Prepared by CH2M HILL 

ANNUAL O&M COST:  

Engineering Controls (warning signs at access points, roads, intersections) 8 HR 150.00$                     1,200$                    

Allowance for Annual Repairs (Erosion repairs, signs, etc.) 0.20 LS 8,525.00$                  1,705$                     Costs shared between RAAs

Annual beach sweeps performed by Navy EOD 1 LS 60,000.00$                60,000$                  

Fencing, gate, and sign repairs/maintenance 8 HR 150.00$                     1,200$                    

Allowance for repairs/replacements 1 LS 8,525.00$                  8,525$                    

Monitoring and Reporting  100 HR 100.00$                     10,000$                  

This line item includes sign inspection, maintenance/repair; engineering control 

reports, IC compliance monitoring, IC inspection reports, 5 year review reports, steep 

slope\terrain\site condition inspections and reports. 

SUBTOTAL 82,630$                 

Overhead and Profit 20% 16,526$                  

SUBTOTAL 99,156$                 

COST ADJUSTMENT ALLOWANCE FACTOR 20% 19,831$                  

TOTAL ‐ Annual O&M Cost        118,987$               

Net Present Value (NPV Calculation): Discount rate 3%

Year
Total Capital Cost Annual O&M Cost Total NPV Cost

0 1,324,496$              ‐$                            1,324,496$            

1 118,987$                   115,522$               

2 118,987$                   112,157$               

3 118,987$                   108,890$               

4 118,987$                   105,719$               

5 138,987$                   119,892$                5 Yr Review

6 118,987$                   99,650$                  

7 118,987$                   96,747$                  

8 118,987$                   93,930$                  

9 118,987$                   91,194$                  

10 138,987$                   103,420$                5 Yr Review

11 118,987$                   85,959$                  

12 118,987$                   83,455$                  

13 118,987$                   81,024$                  

14 118,987$                   78,665$                  

15 138,987$                   89,211$                   5 Yr Review

16 118,987$                   74,149$                  

17 118,987$                   71,989$                  

18 118,987$                   69,892$                  

19 118,987$                   67,857$                  

20 138,987$                   76,954$                   5 Yr Review

21 118,987$                   63,961$                  

22 118,987$                   62,099$                  

23 118,987$                   60,290$                  

24 118,987$                   58,534$                  

25 138,987$                   66,381$                   5 Yr Review

26 118,987$                   55,174$                  

27 118,987$                   53,567$                  

28 118,987$                   52,007$                  

29 118,987$                   50,492$                  

30 138,987$                   57,261$                   5 Yr Review

31 118,987$                   47,593$                  

32 118,987$                   46,207$                  

33 118,987$                   44,861$                  

34 118,987$                   43,555$                  

35 138,987$                   49,394$                   5 Yr Review

36 118,987$                   41,054$                  

37 118,987$                   39,859$                  

38 118,987$                   38,698$                  

39 118,987$                   37,571$                  

40 138,987$                   42,607$                   5 Yr Review

41 118,987$                   35,414$                  

42 118,987$                   34,382$                  

43 118,987$                   33,381$                  

44 118,987$                   32,409$                  

45 138,987$                   36,754$                   5 Yr Review

46 118,987$                   30,548$                  

47 118,987$                   29,659$                  

48 118,987$                   28,795$                  

49 118,987$                   27,956$                  

50 138,987$                   31,704$                   5 Yr Review

51 118,987$                   26,351$                  

52 118,987$                   25,584$                  

53 118,987$                   24,839$                  

54 118,987$                   24,115$                  

55 138,987$                   27,348$                   5 Yr Review

56 118,987$                   22,731$                  

57 118,987$                   22,069$                  

58 118,987$                   21,426$                  

59 118,987$                   20,802$                  

60 138,987$                   23,591$                   5 Yr Review

61 118,987$                   19,608$                  

62 118,987$                   19,037$                  

63 118,987$                   18,482$                  

64 118,987$                   17,944$                  

65 138,987$                   20,350$                   5 Yr Review

66 118,987$                   16,914$                  

67 118,987$                   16,421$                  

68 118,987$                   15,943$                  

69 118,987$                   15,479$                  

70 138,987$                   17,554$                   5 Yr Review

71 118,987$                   14,590$                  

72 118,987$                   14,165$                  

73 118,987$                   13,753$                  

74 118,987$                   13,352$                  

75 138,987$                   15,142$                   5 Yr Review

Total Cost 4,970,523$      
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Purpose

Scope

Assumptions
Survey operating day duration is 16 hours. Survey & oversight crew is staffed to provide 24‐hour coverage for data review, equipment maintenance and repair, and other non‐operating tasks.

All cost are in present day value.

Base scope survey duration 14 days

Geophysical prove‐out control installation 1 days

Limited category investigation duration 3 days

Weather and other delay budget 10 days

Projected duration of each seasons field effort 28 days

Description Quantity Unit $/Unit Total Cost Basis

PHASE 1 INVESTIGATION

Develop and Implement Site‐Specific Plans

Work Plans, includes extensive technology, QA/QC measures, and contingency plan 

development, health and safety plan

1 Lump Sum $150,000 $150,000 Recent and ongoing Navy project effort.

Control Survey

Control Survey Staff Mobilization 2 Persons $1,250 $2,500 Vendor budgetary level of effort and recent Navy costs.

Survey Labor, 2 person crew 7 Day $2,880 $20,160 Vendor budgetary level of effort and recent Navy costs.

Survey Equipment, GPS units 7 Day $443 $3,099 Vendor budgetary level of effort and recent Navy costs.

Onsite Vehicle with Fuel, 2 each (crew operates independently) 7 Day $120 $840 Vendor budgetary level of effort and recent Navy costs.

Per Diem, Adak, 2 persons 14 Day $199 $2,786 Vendor budgetary level of effort and recent Navy costs.

Control Survey Staff Demobilization 2 Persons $1,250 $2,500 Vendor budgetary level of effort and recent Navy costs.

Marine Survey Mobilization

Vessel Preparation at Origin Port (Homer, Alaska) 4 Day $14,942 $59,770 Vendor budgetary cost estimate.

Vessel Transit from Homer to Adak 7 Day $12,150 $85,047 Vendor budgetary cost estimate.

Survey equipment Transit from Homer to Adak 7 Day $9,802 $68,611 Vendor budgetary cost estimate.

Survey Labor, 4 persons 4 Persons $1,250 $5,000 Vendor budgetary level of effort and recent Navy costs.

Marine Survey

Seed items  10 Each $1,000 $10,000 Allowance

Marine Survey, Vessel Day Rate with Crew 28 Day $8,036 $225,015 Vendor budgetary cost estimate.

Surveying Labor, Per Diem, and Vehicles, 4 persons 28 Day $6,234 $174,552 Vendor budgetary level of effort and recent Navy costs.

Survey Equipment (multi‐beam, side scan sonar, magnetometer, limited video, sub‐

bottom profiler, ADCP fixed array)

28 Day $25,227 $706,363 Vendor budgetary cost estimate.

ADCP Sensors, deployed for ~1 year data collection, 2 each 1 Lump Sum $80,000 $80,000 Vendor budgetary cost estimate.

Description Quantity Unit $/Unit Total Cost Basis
Survey Crew Demobilization

Survey Labor, 4 persons 4 Persons $1,250 $5,000 Vendor budgetary level of effort and recent Navy costs.

Vessel Transit from Adak to Homer 7 Day $12,150 $85,047 Vendor budgetary cost estimate.

Equipment Transit from Adak to Homer 7 Day $9,802 $68,611 Vendor budgetary cost estimate.

Vessel Restoration at Origin Port (Homer, Alaska) 4 Day $14,942 $59,770 Vendor budgetary cost estimate.

Survey Deliverables and Reports 1 Lump Sum $131,003 $131,003 Vendor budgetary cost estimate.

Survey Equipment Risk Budget Loss Risk Replacement Risk Budget Provision for equipment loss related to kelp, scrap, debris, and other 

entanglement hazards.

Multibeam and other fixed array 0.0% $250,000 $0 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Side Scan Sonar 7.5% $75,000 $5,625 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Sub‐bottom Profile 7.5% $90,000 $6,750 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Magnetometer 7.5% $30,000 $2,250 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Bottom Drag 15.0% $60,000 $9,000 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Project Management and Technical Support Travel During Survey

Staff Mobilization 2 Persons $1,250 $2,500 Recent and ongoing Navy project effort.

Staff Labor, 2 persons, for Duration of Control and Marine Surveys 37 Days $1,973 $72,991 Recent and ongoing Navy project effort.

Onsite Vehicle 37 Days $120 $4,440 Recent and ongoing Navy project effort.

Per Diem, Adak, 2 people 74 Days $199 $14,726 Recent and ongoing Navy project effort.

Staff Demobilization 2 Persons $1,250 $2,500 Recent and ongoing Navy project effort.

Phase 1 Conceptual Survey Plan:  1) execute control survey to establish terrestrial geodetic control and MLL tide datum; 2) deploy seed items for geophysical prove‐out;  3) conduct multibeam survey for vessel safety, survey 

planning, and large groupings; 4) conduct side scan sonar, magnetometer, and sub‐bottom survey; 5) conduct fixed array ADCP survey ongoing during entire survey phase; 6) deploy two ADCP sensors for 1‐year data gathering 

duration. No intrusive activities planned so as to avoid undefined UXO hazards.

Phase 2 Conceptual Survey Plan:  1) recover ADCP sensors and download wave data; 2) conduct additional site information and UXO/DMM data gap investigation (likely magnetometer only), 3) utilize ROV to investigate anomalies, 

provide photographic, video, and magnetometer confirmation of bottom conditions, access limited areas between boulders, and confirm bottom conditions.

Munitions response safety issues identified during work planning can be resolved by avoidance of underwater bottom areas. Terrestrial survey team safety planning can be addressed with training and avoidance measures and 

conducted without staking. Vessel landings are not possible in Andrew Bay area. Full redundancy of all instruments is included in costs as 5‐10 operating days can be lost at full standby cost should equipment be damaged, lost, or 

malfunction to a degree beyond repair onsite. 

Estimated costs are based on analogous costs from recent project proposals and proposals from UXO investigation and removal contractors.

Alternative 7A & 7B

RAA‐05: Offshore Investigation Cost Estimate: Multi‐sensor Marine Survey
Prepared by CH2M HILL 

Conduct multi‐sensor survey of Andrew Bay (ALSW‐01 submerged lands) to define site characteristics and to locate clustered and individual MEC items. Provide sufficient information to determine the nature and extent of the 

source of munitions that wash up at ALSW‐01.

Provide integrated 3‐dimensional electronic representations of site bathymetry, sea bottom properties, and geophysical anomalies. Also gather video, wave and tide, and supplementary information as needed to support 

identifying the nature and extent of UXO and DMM that wash up on ALSW‐01. Deliver data under current DoD acceptable standards for digital elevation model and digital geophysical mapping standards.

Include multi‐beam, side scan sonar, magnetometer, magnetic gradiometer, limited video, wideband frequency‐modulated sub‐bottom on fixed, surface tow, and submerged tow platforms as appropriate. Deploy acoustic 

Doppler current profiler sensors for wave amplitude, return frequency, and directional data collection (as well as secondary data for tide and current flow) during the site survey and also deploy sensors for data collection over 

winter season. 

Return to collect ADCP data, investigate anomalies, and address data gaps as identified and conduct intrusive survey as determined safe and appropriate. Conduct video survey via ROV to confirm features, and characterize 

deposits mapped during the previous season. Follow‐on magnetometer surveys may be conducted to fill data gaps in areas determined to be accessible.
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Alternative 7A & 7B

RAA‐05: Offshore Investigation Cost Estimate: Multi‐sensor Marine Survey
Prepared by CH2M HILL 

PHASE 2 INVESTIGATION

Develop and Implement Site‐Specific Plans

Work Plans, includes review of previous years data and development of conclusions, 

target lists and data needs.

1 Lump Sum $100,000 $100,000 Recent and ongoing Navy project effort.

Marine Survey Mobilization

Vessel Preparation at Origin Port (Homer, Alaska) 4 Day $14,942 $59,770 Vendor budgetary cost estimate.

Vessel Transit from Homer to Adak 7 Day $12,150 $85,047 Vendor budgetary cost estimate.

Equipment Transit from Homer to Adak 7 Day $9,802 $68,611 Vendor budgetary cost estimate.

Survey Labor, 4 persons 4 Persons $1,250 $5,000 Vendor budgetary level of effort and recent Navy costs.

Description Quantity Unit $/Unit Total Cost Basis
Marine Survey

Marine Survey, Vessel Day Rate with Crew 28 Day $8,036 $225,015 Vendor budgetary cost estimate.

Surveying Labor, Per Diem, and Vehicles, 4 persons 28 Day $6,234 $174,552 Vendor budgetary level of effort and recent Navy costs.

Survey Equipment (multi‐beam, magnetometer, video, ROV, ADCP fixed array) 28 Day $19,254 $539,119 Vendor budgetary cost estimate.

Survey Crew Demobilization

Survey Labor, 4 persons 4 Persons $1,250 $5,000 Vendor budgetary level of effort and recent Navy costs.

Vessel Transit from Adak to Homer 7 Day $12,150 $85,047 Vendor budgetary cost estimate.

Equipment Transit from Adak to Homer 7 Day $9,802 $68,611 Vendor budgetary cost estimate.

Vessel Restoration at Origin Port (Homer, Alaska) 4 Day $14,942 $59,770 Vendor budgetary cost estimate.

Survey Deliverables, Final Reports, Regulatory Meetings 1 Lump Sum $250,000 $250,000 Recent and ongoing Navy project effort.

Survey Equipment Risk Budget Loss Risk Replacement Risk Budget Kelp, scrap, debris, and other entanglement hazards.

Multibeam and other fixed array 0.0% $250,000 $0 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Magnetometer 5.0% $30,000 $1,500 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Bottom Drag 10.0% $60,000 $6,000 Vendor risk estimate and rough order‐of‐magnitude replacement cost.

Project Management and Technical Support Travel During Survey

Staff Mobilization 2 Persons $1,250 $2,500 Recent and ongoing Navy project effort.

Staff Labor, 2 persons, for Duration of Control and Marine Surveys 28 Days $0 $0 Recent and ongoing Navy project effort.

Onsite Vehicle 28 Days $120 $3,360 Recent and ongoing Navy project effort.

Per Diem, Adak, 2 people 56 Days $199 $11,144 Recent and ongoing Navy project effort.

Staff Demobilization 2 Persons $1,250 $2,500 Recent and ongoing Navy project effort.

SUBTOTAL $3,819,000

CONTINGENCY 20% $3,819,000 $763,800 Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ FIELD INVESTIGATION COST   $4,582,800

Description Quantity Unit $/Unit Total Cost Basis

PROJECT MANAGEMENT, ADMINISTRATION, AND DELIVERABLES

GENERAL REQUIREMENTS  1% $4,582,800 $45,828 Per R.S. Means Reference Code #01‐21‐55.50, adjusted downwards from 

8% as many items are itemized.

OVERHEAD 5% $4,582,800 $229,140 Per R.S. Means Reference Code #01‐31‐13.70.

GENERAL AND ADMINISTRATIVE 11.7% 225,015$                 $26,327 Per CH2M HILL Forward Pricing Rate Agreement for 2010.

PROJECT MANAGEMENT AND ADMINISTRATIVE 10% $4,582,800 $458,280 Commonly used budgetary allowance.

STRUCTURAL ENGINEERING, DESIGN, AND REVIEW 2.5% $4,582,800 $114,570 Per R.S. Means Reference Code #01‐11‐31‐30‐1300.

TOTAL COST $5,456,944

   FEE 8% $5,456,944 $436,556

   BONDING AND INSURANCE 3% $0 $0 Not applicable to investigation work.

TOTAL        $5,893,500

Lower Range (‐30%) $4,125,450

Upper Range (+50%) $8,840,250

Total Cost $5,893,000
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Assumptions:

Material can be dredged by clamshell or other special bucket.

Area assumed for dredging is 250 acres, depth assumed 3'. Volume is 1,210,000 cy. Nominal Production 100 cy/hr.  Nominal work duration of 12,500 crew hours.

Season is 15 weeks, two 10 hour shifts, 6 days per week.  90 days x 20 hrs /day = 1800 crew hours per year.

Required duration = 12,500 crew hours / 1,800 crew hours/year = 7 years of dredging.

One clamshell dredge barge and two work barges for receiving, sorting, and releasing dredge spoils.

Demobilize equipment each season.

Then no further work based on annual count of wash‐up items.

Assuming 25% downtime for weather and other delays, the actual removal area is estimated to be approximately 188 acres.

Description Quantity Unit $/Unit Total Cost Basis

CAPITAL COST:

Develop and Implement Site‐Specific Plans 1 LS $150,000 $150,000 Recent Experience

Develop and Implement an Explosive Safety Submission (ESS)

Completion of an Explosive Safety Submission 1 LS $25,000 $25,000 Engineer's estimate based on recent project bid from UXO Contractor

Dredging Work

 Year 1 Dredging

Safety Modifications to Dredging Equipment 3 LS $50,000 $150,000 Allowance

Mobilization of Personnel to Anchorage/Adak 40 Persons $1,250 $50,000 Recent and ongoing Navy project effort.

Mobilization of 3 barges (dredge and two sorting barges) 1 LS $1,300,000 $1,300,000 Recent and ongoing Navy project effort.

Minor Site Clearing for beach access and shelter 1 LS $25,000 $25,000 Allowance

Access Road Upgrade/Repair 2,000 LF $100 $200,000 Recent and ongoing Navy project effort.

Dredging or Raking Operation (barges, equipment, and crews) 3.5 MO $2,018,044 $7,063,154 From HCSS software detailed crew and equipment cost estimate.

UXO Labor, 20 persons 3.5 MO $504,000 $1,764,000 Recent and ongoing Navy project effort.

Onsite Vehicle, 6 36 MO $1,200 $43,200 Shipped on project barges.

Per diem, Adak, 40 persons 4,480 DAY $199 $891,520 Recent and ongoing Navy project effort.

One Rotation Personnel to Anchorage/Adak 40 Persons $2,500 $100,000 20 persons, 2 shifts, 2 rotations

Magazine Mob/Demob 2 LS $2,000 $4,000 Allowance

Magazine Grounding 1 LS $2,500 $2,500 Allowance

Magazine Fencing 1 LS $1,500 $1,500 Allowance

Location surveys to document dredged area 5 DAY $2,520 $12,600 Allowance

Demobilization Personnel to Anchorage/Adak 40 Persons $1,250 $50,000 17 persons, 2 shifts

Demobilization, 3 barges  1 LS $1,300,000 $1,300,000 Recent and ongoing Navy project effort.

Disposal of Recovered MEC

Disposal of Recovered MEC 15 Ea $6,667 $100,000 Engineer's estimate based on pricing from USA Environmental, Inc.

Disposal of Recovered MPPH 20 Tons $750 $15,000 Engineer's estimate based on pricing from USA Environmental, Inc.

SUBTOTAL $13,247,474

Description Quantity Unit $/Unit Total Cost Basis

CONTINGENCY 20% 13,247,474$            $2,649,495 Per R.S. Means Reference Code #01‐21‐16.50 ‐ Schematic stage.

SUBTOTAL ‐ Year 1 Cost   $15,896,969

GENERAL REQUIREMENTS  8% 15,896,969$            $1,271,758 Per R.S. Means Reference Code #01‐21‐55.50.

OVERHEAD 5% 15,896,969$            $794,848 Per R.S. Means Reference Code #01‐31‐13.70.

PERMITTING AND LEGAL 2% 15,896,969$            $317,939 Per R.S. Means Reference Code #01‐41‐26.50.

GENERAL AND ADMINISTRATIVE 11.7% 15,896,969$            $1,859,945 Per CH2M HILL Forward Pricing Rate Agreement for 2010.

SERVICES DURING CONSTRUCTION 10% 15,896,969$            $1,589,697
Includes project management and construction management cost, 

commonly used budgetary allowance.

ENGINEERING & DESIGN COST 6% 15,896,969$            $953,818 Per R.S. Means Reference Code #01‐11‐31.30.

SUBTOTAL ‐ Implementation Cost Year 1 $22,684,974

   FEE 8%  $           22,684,974  $1,814,798 Per R.S. Means Reference Code #01‐31‐13.50.

   BONDING AND INSURANCE 3% 22,684,974$            $680,549 Per R.S. Means Reference Code #01‐31‐13.90.

TOTAL ‐ Capital Cost: Year 1       $25,180,000

TOTAL ‐ Reoccurring Annual Dredging Cost        $24,847,371 Dredging Work Costs Plus Markup Percentages

Construction Completion Report at End Of Project, Year 7 1 LS $200,000

TOTAL ‐ Net Present Value, Years 1 thru 7 $156,000,000

Lower Range (‐30%) $109,200,000

Upper Range (+50%) $234,000,000

Discount rate 3%

Net Present Value (NPV Calculation):

Year
Total Capital Cost Total NPV Cost

1 $25,180,000 $25,180,000 Plans/Dredging Year 1

2 $24,847,371 $23,421,030 Dredging Year 2

3 $24,847,371 $22,738,864 Dredging Year 3

4 $24,847,371 $22,076,567 Dredging Year 4

5 $24,847,371 $21,433,560 Dredging Year 5

6 $24,847,371 $20,809,282 Dredging Year 6

7 $25,047,371 $20,365,804 Dredging/Final Report Year 7

Total Cost $156,000,000

Alternative 7A & 7B

RAA‐05: Dredging Cost Estimate
Prepared by CH2M HILL 

Part 2d Alts 6 and 7 cost estimates RAA-05.xlsx 3/5/2012
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