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Attn: Mr. Chuck Hendrickson, Project Manager
1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

SUBJECT: Transmittal of Responses to Comments on Three Submittals for Munitions Response Sites
XU853/XU854, RR869a, and FI857at Holloman Air Force Base, New Mexico (EPA LD. # NM6572124422)

Dear Mr. Hendrickson,

Holloman AFB is pleased to submit the Responses to Comments, dated July 17, 2014 on the following submittals:
Remedial Investigation (R1) Work Plan (WP) for XU854 Missile Test Stand Area and XU854 Able 51 Area
Munitions Response Sites (MRSs), RI WP for RR869a Debris Ficld MRS, and Engineering Evaluation/Cost
Analysis (EE/CA) for FI857a Former Bunker MRS.

I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision according to a system designed to assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who manage the system. or those persons
directly responsible for gathering information, the information submitted is, to the best of my knowledge and
belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment for knowing violations.

If you have any questions regarding this submittal, please contact me at {575) 572-3931.

7 GS-12, DAFC

Attachment:
Responses to Comments on Three Submittals: RI WP for XU853/XU854 MRSs, RI WP for RR869a MRS. and
EE/CA for FI857a MRS.

cc:  Mr. John Kieling, NMED HWB
Mr. David Strasser, NMED HWB
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RR869a MRSs and Draft Final EE/CA for
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Document Title (version)
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MRSs
Item | Source Section Page Para | Line | Class Comment Response
1 USEPA |1.6.2, CSE Phase The report states that no MEC was found in Comment noted. Please note that Section 1.6.2 provides a summary of the CSE Phase Il results at XU853 and XU854 MRAs as provided
Il results: either MRA. But the intact small arms in the Final MRSPP QA Panel approved CSE Phase Il Report (dated September 2013). The CSE Phase Il visual survey identified intact
ammunition found in both MRAs are considered [small arms ammunition (5.56mm and 7.62mm) which were documented and disposed of by Holloman AFB EOD. Regarding the status
MEC [Final Army MMRP RI/FS Guidance, of these items as MEC, the Army Position Paper, Small Arms Ammunition (SAA) — Explosives Safety or Human Health Risk dated 28
Nov. 2009, Section 4.2.1]. Also, is there any March 2013 (considered final), that formalizes a DoD position on whether SAA should be considered MEC from an explosive safety
evidence of formal small arms training here? Is |perspective concluded that: “A munitions response should evaluate and when merited be conducted on ranges used exclusively for
there any record of such training here? Or does [training with SAA from an environmental (i.e., address residue MC) not explosives safety (i.e., address MEC) perspective.” Also, since
this seem to be a minor ad hoc usage of small there is no historical record of small arms training conducted at the two MRSs, and since the CSE Phase Il visual survey did not discover
arms? any evidence of formal small arms training (e.g., targets, berms, and firing positions), small arms debris discovered at both sites during
the CSE Phase 1l suggest recent but minor undocumented usage of small arms. In addition, FPM contacted David Rizzuto (Holloman
AFB Contractor Support) regarding the possibility that XU853/XU854 might be used for BEEF training activities. The organization
responsible for BEEF Training area at Holloman AFB confirmed that XU853/XU854 MRSs have not been used for this training.
The text for the CSE Phase Il Results for the Missile Test Stand Area MRA and for the CSE Phase Il Results for the Able 51 Area MRA
has been revised as follows: “No MEC was encountered in the MRA during the visual survey; therefore, no MC sampling was
conducted in the MRA. Although intact small arms ammunition (SAA) was identified during the visual survey, there is no historical
record of small arms training conducted at the MRA, and since the CSE Phase Il visual survey did not discover any evidence of formal
small arms training (e.qg., targets, berms, and firing positions), the small arms debris discovered at the MRA during the CSE Phase 11
suggest recent but minor undocumented usage of small arms. Therefore, no MC sampling for lead was conducted in the MRA. As a
result, no human health or ecological screening was conducted for this site. The CSE Phase Il concluded that any human health or
ecological risks at this site was expected to be similar to background conditions."
2 USEPA |1.7.1, MEC The pathway is reported incomplete due to lack |Agreed. The CSM has been revised to show MEC pathways as potentially complete for both XU853 and XU854 MRSs. Also, text in
Exposure of MEC, discounting smoke grenades & grenade |Section 1.7.1 has been revised to reflect this change. Additionally, the CSM will be updated based on information collected during the
Pathway simulators, which “present a potential explosive |RI and the updated CSM will be provided in the RI Report.
Analysis: hazard”. Also, a projectile was reported found

in Able 51 area and there were several types of
MD found, which indicate potential MEC. And
the text seems to assume that the visual surveys
[no details of the surveys were given in the text]
were 100% thorough, not missing anything; this
is not necessarily a good assumption. The
pathway analysis should be reevaluated.




USEPA |1.7.2, MC “There are no known aquatic environments Comment noted. There are no wetlands or surface water within the MRSs boundary. However, given the potential for overland flow
Exposure present within the XU853 and XU854 MRSs. during storm events, the revised CSM shows this MC pathway for biota as potentially complete. Also, text in Section 1.7.1 has been
Pathway Therefore, this pathway is believed to be revised to reflect this change. Additionally, the CSM will be updated based on information collected during the RI and the updated CSM
Analysis: incomplete.” Lost River is adjacent to this area |will be provided in the RI Report.
to the northwest; has this pathway been
considered?

USEPA |1.8 Both MRSs have buildings that have been used |Comment noted. Based on available historical information there is no record of the nature of materials stored in buildings located at
for storage. The nature of the materials stored, [XU853 and XU854 MRSs, and therefore, there is no record of potential contaminants of concern in these buildings. FPM will coordinate
and any potential or known releases of COCs with Holloman AFB Restoration Manager to determine the path forward related to investigation of the buildings at XU853 and XU854
from stored materials, should be reported and MRSs.
evaluated, including MC and non-MC COCs.

This information will be needed for unrestricted-
use site closeout, but may be beyond the scope
of this investigation.

USEPA |3.1.2.3 The decision process needs adjustment and Comment noted. With respect to SAA classification as MEC please see FPM's response to comment # 1. The decision process in the WP
reporting of further details. First, MEC has text will be clarified to include previously collected information. The first bullet in Section 3.1.2.3 has been revised as follows:
already been found in the form of small arms
ammunition; this MEC may or may not present | "Do the_previously collected information regarding the presence and distribution of MD and the RI surface clearance and intrusive
explosive or MC hazards, depending on the investigation data indicate the presence of MEC/MPPEH/MD at the MRSs?
amount present and/or historically used. o If yes, then a MEC HA is required to evaluate the potential explosive hazard.

Second, the presence of several types of MD o If there are portions of the MRSs where MEC/MPPEH/MD is not present, recommend
already indicate past MEC usage, which presents| o NFA for these portions and acreage reduction for the MRSs.

the potential for MEC presence from duds, o If no MEC/MPPEH/MD is found, then recommend NFA for MEC for the entire MRSs."
misfires, abandonments, lost items, and burials.

Known MD/MEC presence and distribution

should be evaluated, with the evaluation results

used in the RI to define areas which need further

investigation for potential MEC items. Results

from the RI might then be adequate to

recommend NFA for the site or sites.

USEPA Will the base place institutional controls on Agreed. The Air Force objective for XU853 and XU854 MRSs under the current contract is to achieve site closeout with unrestricted
these sites to prevent further munitions usage? If{use/unlimited exposure. Once site closeout is achieved, it will be the responsibility of HAFB, based on mission requirements, to
not, it may be useless to attempt to get NFA determine an appropriate future land use.
status for these sites?

USEPA |3.1.2.6 This section has 24 lines of text discussing false |Agreed. The following text has been inserted at the end of the fifth paragraph in Section 3.1.2.6: “FPM will implement a rigorous QC

positives and their minimization. But it has only
19 words on false negatives. False positives lead
to increased costs, but false negatives lead to
undiscovered risks that are left on the site. This
section needs to also address tolerance limits
that minimize false negatives.

program to ensure no false negatives occur during the RI. This includes initial and daily geophysical equipment QC checks, static and
positional accuracy tests for RTK-GPS, 1VS and blind seeding program, QC reprocessing of 10 % of initially processed geophysical
data, and QC inspection of minimum of 10% of the areas intrusively investigated. All QC tests including their tolerance limits are
discussed in detail in Section 4.0.”




8 USEPA |3.2-3.4 Proposed surface clearance and DGM are Comment noted. A comprehensive visual survey (comprised of transect lines separated by approximately 8-10 meters) was performed at
planned to be done only on planned both XU853 and XU854 MRSs during the CSE Phase Il. Surface MD distribution was well-characterized at both MRSs, therefore, there
transects/grids. This will results in investigation [is no need for 100% surface clearance as part of the RI. In addition, based on historical usage of two MRSs, there is ho known or
of only very small percentages of the sites. suspected target area within either MRS. Therefore, potential subsurface MEC items are assumed to be randomly distributed across each
Since most of the munitions that have been site. As aresult, VSP software was not used for determining the spacing between the DGM transects, but they were rather located
found are non-fragmenting and have no known |randomly based on the underlying assumption that there as an equal likelihood of finding a subsurface MEC anywhere in the MRS. The
range boundaries, applicability of survey-area  [following text has been inserted in Section 3.4.2 to ensure that all potentially contaminated areas will be investigated: “Based on initial
statistical methods (e.g., VSP) is limited and DGM and intrusive results, additional transects and/or grids may be required to better delineate areas (if any) to adequately determine the
there is no assurance that the areas not nature and extent of MEC/MPPEH.”
investigated are clear of MEC. | recommend
visual surface clearance over 100% of the areas;
if these surveys find new areas of MEC/MD, the
RI work should be adjusted to investigate those
areas.

9 USEPA |Table 3-3 SSLs: EPA issued new Regional Screening Agreed. The USEPA RSLs in Table -3-3 and in UFP-QAPP Worksheet #15 have been revised to reflect the May 2014 values. These
Levels (RSLs) in May 2014, these RSLs are tables have also been revised to show NMED-approved basewide background levels.
generally updated twice a year and should be
incorporated into the program as they change.

This update made soil screening levels for most
of the COC:s higher than the previous RSLs, with
many RSLs 10 times higher than those listed in
this table.

10 |USEPA (3.7.3 Discolored soils may be due to spills of liquids |[Comment noted. All rocket/missile propellant constituents known to have been in use at two MRSs have been listed in Section 3.7.3.
such as liquid fuels. Analyses for VOCs, VOCs, SVOCs, and TPHs are not considered potential contaminates of concern at these sites. No changes to the text were required.
SVOCs, and TPHs may also be needed to
determine whether there were releases of these
types of liquids here.

11 |USEPA [6.1.6 “The buffer around the White Sands Pupfish Agreed. Human Health and Ecological Risk Assessments were not conducted for XU853 during the CSE Phase Il because no potential
habitat overlaps a portion of the XU853 MRS  |MC sources were found during the site survey. If potential MC sources are discovered during the RI, FPM will compare analytical
(Figure 6-1).” This buffer area signifies a need [results (i.e., concentrations of metals, explosives, and propellants) to appropriate screening levels, and if exceedances of applicable
to evaluate potential for exposure of Pupfish to [standards are identified through the evaluation of existing conditions, FPM will perform Human Health and Ecological Risk Assessments
releases from these sites. for XU853 (including the buffer around the White Sands Pupfish habitat) as described in Sections 3.9.2 and 3.9.3. The risk assessments

will be performed only for parameters that exceed the applicable screening criteria. No changes to the text were required.

12 |USEPA [Appendix D Do the listed potential MC metals include the Comment noted. The MC metals associated with the charges of the smoke, flare, and signal items found on site are aluminum, antimony,

(UFP-QAPP), metals in the charges of the smoke, flare, and iron, magnesium (as magnesium nitrate), and potassium (as potassium perchlorate). The analytes aluminum, antimony, iron, nitrate, and

Worksheet #11 signal items found on site? perchlorate are included in the list for analysis. As nitrate and perchlorate are included in the list of analytes, the associated metals of the
compounds, magnesium and potassium, are not included in the list for separate analysis. In addition, there are no USEPA or NMED soils
or groundwater screening levels available for the magnesium or potassium. No changes to the text were required.

13 |USEPA [Appendix D, Both solid and liquid rocket fuels were Please see response to comment # 10 above.

Worksheet #11 reportedly used at these sites. Are the propellant

MC:s listed here inclusive of all such fuels used
here?




14

USEPA

Appendix D,
Worksheet #11

Analyses of soil samples at found MEC/MPPEH
items should be inclusive of all MCs associated
with the particular item found, but need not
include non-associated MCs. Further, if small
intact MEC items are found on the surface as
singles or small clusters, with no signs of
leakage, | see no need to sample the soils under
them at these two sites. [cross-reference: main
text Section 3.7]

Agreed. The soil samples at MEC/MPPEH find locations will be analyzed for explosives and metals associated with all known or
suspected MEC/MPPEH at two MRSs. Only those metals associated with specific MEC/MPPEH will be reported. In addition, the signs
of leakage of intact MEC items are not always apparent; therefore, FPM chose the conservative approach to sample all locations where
MEC items are found.

15

USEPA

Appendix D,
Worksheet #11,
Decision Rule 1

“In addition, MD items found at these two MRSs
are associated with MEC items (e.g. smoke
grenades and hand grenade simulators) that are
not associated with high explosives, and as such,
do not represent sources of MC.” | disagree with
this statement: the definition of MC (munitions
constituents) includes nonexplosive materials
[ref: 10 U.S.C. 2710(e)(3)]. Soil sampling for
MC should not be discounted based on lack of
HE fill.

Agreed. This sentence has been deleted from the Worksheet # 11 in Appendix D.

16

USEPA

Appendix D,
Worksheet #15

EPA’s RSLs have changed; see comment on
Table 3-3, above.

Agreed. Please see response to comment # 9 above.

17

USEPA

QAPP:

PDF file
pp. 352-
353

Figures 2 and 3 [PDF file pp. 352-353] show the
proposed incremental sampling (IS) decision
units, which range from 0.60 acres to 1.1 acres.
But the IS procedures in SOP#1 recommend
decision unit maximum size of only 0.625 acres.
Why are some of these units larger than
recommended?

Agreed. The UFP-QAPP Figures 2 and 3 have been revised to include the modified decision units.

Date

Reviewer

Document Title (version)
Draft Final EE/CA for FI857a MRS

Contract/TO Number/EPA I.D. #
FA8903-13-C-0008/NM6572124422

Item

Source

Section

Page

Para

Line

Class

Comment

Response

USEPA

The area of the FI857a MRS is minimized, based
on MD finds. This seems acceptable except that
the area should be expanded to cover the grenade
throw distance around the grenade pin. There
should be a contingency to increase the
clearance area if there are indications that MD
extend beyond any edge of the area.

Agreed. The following sentence has been added at the end of the first paragraph in Section 4.2.4: “In addition, if perimeter anomalies are

found or if surface clearance and/or intrusive investigation results indicate the MEC/MPPEH presence beyond the MRS boundary, FPM
will extend surface clearance and DGM investigation to determine the extent of contamination.”

USEPA

Sections 4-6,
Alternatives
analysis:

The recommended alternative (#4) is good:
100% surface & subsurface removal based on a
Geonics G-858 magnetometer survey.

Comment noted.

Date

Reviewer

Document Title (version)

Draft Final Rl WP for RR869a MRS

Contract/TO Number/EPA I.D. #
FA8903-13-C-0008/NM6572124422




Item | Source Section Page Para | Line | Class Comment Response

1 USEPA |1.6 In the CSE Phase | visual survey, “The field Agreed. The CSE Phase 1l visual survey covered significant portion of the site and identified numerous MD items including debris from
team observed potential high explosive a 2.75 inch rocket launcher, assorted rocket debris in several locations, unidentified metallic debris in one location, and frag in another
fragments and MD consistent with a missile or  [location. These items, and their locations, are consistent with the CSE Phase I findings. See also response to comment # 2 below.
drone crash site.” But in the CSE Phase Il visual
survey, no such fragments are reported. And FPM agrees that areas with significant amount of MD may be considered a potential source for MC contamination. Sections 3.1.1 and
based upon that lack of found fragments, no MC |3.7 have been revised to state that MC sampling will be conducted at locations where MEC/MPPEH items are identified as well as in
sampling is proposed in this Rl work plan, areas with significant amounts of MD. In addition the last paragraph of UFP-QAPP Worksheet #11 bullet 1 “State the Problem” has
according to this text. The CSE Phase Il been revised to state the same.
transects apparently missed the Phase | fragment
finds. Based on the finds of potential explosive
chunks in the CSE Phase | survey, and the nature
of military crash sites, this work plan should
include soil sampling at any finds of suspected
explosive during the proposed 100% areal
investigation of this site. In disagreement with
this section of text, Sections 3.1.1 and 3.7 plan
for MC sampling at finds of MEC/MPPEH.

Please correct the text.

2 USEPA (1.6.2 1-11 “Figure 1-2 shows the CSE Phase Il Identified |Agreed. The CSE Phase Il visual survey transects have been added to WP Figure 1-2 and UFP-QAPP Figure 2. In addition, the
items and visual reconnaissance transects.” The [symbols and descriptions of the items found during the CSE Phase Il visual survey have been revised in these figures to more accurately
figure does not show the transects. Please add [reflect the information presented in the Final CSE Phase Il report.
the transects to the figure.

3 USEPA Shotguns shells and clay target debris were Comment noted. Only one .50 caliber projectile and several clay target debris were discovered during the CSE Phase Il at RR869a. No
found at this site, presenting potential concerns |shotgun shells were reported as observed during either the CSE Phase I or 1l visual surveys. Also, there is no historical record of small
for lead shot and for PAH contaminants from arms training activities at RR869a MRS. Therefore, CSE Phase Il data indicates only minor undocumented usage of small arms at this
clay targets in soil. This work plan should site and does not indicate a potential lead or PAH concern. However, if during the RI a significant amount of shotgun shells and/or clay
include evaluation of the distribution of these target debris is found sampling for related CoCs (lead and PAHSs) will be conducted. In addition site-specific QAPP and Rl WP have
debris items and contingencies to sample for been revised to include sampling and analysis of lead and PAHS.
related COCs if the amount of debris is
significant.

4 USEPA |3.1.2.6 This section has 24 lines of text discussing false [Agreed. The following text has been inserted at the end of the fifth paragraph in Section 3.1.2.6: “FPM will implement a rigorous QC
positives and their minimization. But it has only |program to ensure no false negatives occur during the RI (there are no tolerance limits on false negative occurrence). This includes initial
19 words to describe false negatives. False and daily geophysical equipment QC checks, static and positional accuracy tests for RTK-GPS, 1VS and blind seeding program, QC
positives lead to increased costs, but false reprocessing of 10 % of initially processed geophysical data, and QC inspection of minimum of 10% of the areas intrusively
negatives lead to undiscovered risks that are left |investigated. All QC tests including their tolerance limits are discussed in detail in Section 4.0.”
on the site. This section needs to also address
tolerance limits that minimize false negatives.

5 USEPA |3.7 “USEPA also publishes Regional Screening Agreed. The USEPA RSLs in Table -3-3 and in UFP-QAPP Worksheet #15 have been revised to reflect the May 2014 values.

Levels (RSLs) (USEPA, 2013).” EPA’s latest
RSLs were published May 2014.
Column A: Comment Identifier Number Comment Classifications

Column B:

Source (Commenter/Authority)

(C) Critical: Critical comments will result in a critical issue. Provide convincing support.
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Notes:
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FI857a MRS EE/CA Holloman AFB

EXECUTIVE SUMMARY

This Engineering Evaluation/Cost Analysis (EE/CA) was prepared by FPM Remediations, Inc.
(FPM) under FPM’s Air Force Civil Engineer Center Contract FA8903-13-C-0008, to support
the United States Air Force (USAF) Military Munitions Response Program. The purpose of the
EE/CA is to develop and evaluate Removal Action (RA) alternatives for reduction of Munitions
and Explosives of Concern (MEC)/Material Potentially Presenting an Explosive Hazard
(MPPEH) risks to human health potentially present at the FI857a Former Bunker Munitions
Response Site (MRS) located at Holloman Air Force Base (AFB), near Alamogordo, New
Mexico. The MEC/MPPEH may be present on the surface and subsurface of the ground due to
past military munitions use of the property.

Holloman AFB is located in south-central New Mexico, seven miles west of the city of
Alamogordo in Otero County. The 0.8-acre FI857a MRS is located in the southeast portion of
the Base. It is suspected that the site was used as a former storage bunker. Based on the
Comprehensive Site Evaluation Phase II, munitions that may be found at this site include M38
practice bombs and hand grenades.

The following four RA alternatives were evaluated for FI857a as part of this EE/CA:
No Action,

Land Use Controls (LUCs),

Surface Removal of MEC/MPPEH Combined with LUCs, and

Surface and Subsurface Removal of MEC/MPPEH.

b=

No Action alternative involves no active response or land use restrictions to locate, remove,
dispose of, or limit the exposure to any potential MEC/MPPEH present within the MRS. The No
Action approach is routinely retained in the EE/CA evaluation of alternatives in accordance with
the requirements of the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP) to provide a baseline for comparison of other response technologies and alternatives.

The LUCs alternative includes engineering controls (e.g., fencing and warning signage) and
institutional controls (e.g., military orders preventing access to the MRS). As part of this
alternative, fencing would be placed along the perimeter of the site and frequent signage would
be put in place.

For Alternative 3, the Surface Removal of MEC/MPPEH includes instrument-aided surface
clearance of any MEC/MPPEH items which may exist on the surface of the ground or are
protruding from the ground, and are located during the sweep and subsequently removed by the
Unexploded Ordnance (UXO) team. LUCs would be implemented upon completion of surface
MEC/MPPEH removal to minimize potential exposure to remaining subsurface MEC/MPPEH.
LUCs will be comprised of educational and awareness programs for Base personnel and visitors
and can be undertaken in number of formal and informal methods including both printed and
visual media. LUCs will also include dig permits from Holloman AFB prohibiting digging
without a construction support by UXO personnel.

Alternative 4 includes 100% surface removal of MEC/MPPEH and removal of the following
subsurface anomalies:

e Those that show characteristics of burial pits and

FPM Rremediations, Inc. ES-1 October 2014
Contract No. FA8903-13-C-0008



FI857a MRS EE/CA Holloman AFB

e All individual geophysical anomalies above the established threshold based on the MRS
background noise determined by an Instrument Verification Strip/Geophysical System
Verification.

In no case will any excavations and removals exceed 10 feet. Removal activities will be
performed by experienced UXO-qualified personnel. Following removal of all anomalies
identified, the intrusive investigated area will be restored as close as possible to its original state.

These four (4) alternatives were evaluated using the effectiveness, implementability, and cost
criteria set forth in the NCP guidance for conducting EE/CAs. Alternative 4 was ranked best in
terms of effectiveness and cost and had the best overall ranking. Alternative 4 is the
recommended RA alternative for FI§57a MRS. It is both the most protective of human health
over the long term and the most cost effective.

According to Sections 300.415(m) and 300.820 of the NCP, community relations and
administrative record activities will be performed as two forms of public participation necessary
for all RAs. The Lead Agency (USAF) will designate a spokesperson to inform the public about
the release and actions taken, to respond to questions, and to notify immediately affected
citizens, and State and local officials. In addition, the USAF will establish an administrative
record and make the administrative record available to the public at a central location or near the
site, if applicable. Comments from the public on the selection of this RA alternative will be
incorporated into the Action Memorandum identifying the preferred alternative for the site.

FPM Rremediations, Inc. ES-2 October 2014
Contract No. FA8903-13-C-0008
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DoD (DD)  Department of Defense

EE/CA Engineering Evaluation/Cost Analysis
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FPM FPM Remediations, Inc.
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ft feet

G-858 Geometrics G-858 Cesium Vapor Magnetometer
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GSV Geophysical System Verification

HDR HDR Environmental, Operations and Construction, Inc.
HASP Health and Safety Plan

HSTT High Speed Test Track

in inches

IVS Instrument Verification Strip

1b pound

kg kilogram
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LUCs Land Use Controls
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MD Munitions Debris
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MEC Munitions and Explosives of Concern

mg milligram

MHAT MEC Hazard Assessment Tool

mm millimeter

MMRP Military Munitions Response Program

MPPEH Material Potentially Presenting an Explosive Hazard
FPM Rremediations, Inc. v October 2014

Contract No. FA8903-13-C-0008



FI857a MRS EE/CA Holloman AFB

LIST OF ABBREVIATIONS AND ACRONYMS (continued)

MRA Munitions Response Area

MRS Munitions Response Site

MRSPP Munitions Response Site Prioritization Protocol
NA Not Applicable

NFA No Further Action

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NMED New Mexico Environment Department

NTCRA Non-Time-Critical Removal Action

ppm parts per million

PRSC Post Removal Site Control

RA Removal Action

RACER Remedial Action Cost Engineering and Requirements
RAO Removal Action Objective

RI Remedial Investigation

RSL Regional Screening Level

SARA Superfund Amendments and Reauthorization Act
SDA Safe Disposal Area

SSL Soil Screening Level

TBC To Be Considered

TDS Total Dissolved Solids

SKY Sky Research, Inc

™V Toxicity, Mobility or Volume

USAF United States Air Force

USACE U. S. Army Corp of Engineers

U.S.C. United States Code

USEPA United States Environmental Protection Agency
UXO Unexploded Ordnance

WP Work Plan

WSMR White Sands Missile Range

WWII World War II

XRF X-Ray Fluorescence
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1.0 INTRODUCTION

This Engineering Evaluation/Cost Analysis (EE/CA) is being performed in support of the United
States Air Force (USAF) Military Munitions Response Program (MMRP) at Holloman Air Force
Base (AFB) near Alamogordo, New Mexico. The purpose of this EE/CA is to develop and
evaluate Removal Action (RA) alternatives and associated costs to mitigate hazards associated
with surface and subsurface Munitions and Explosives of Concern (MEC)/Material Potentially
Presenting an Explosive Hazard (MPPEH) suspected to be present within the FI857a Former
Bunker Munitions Response Site (MRS). This hazard was identified during the Comprehensive
Site Evaluation (CSE) Phase I (HDR Environmental, Operations and Construction, Inc. [HDR],
2013) investigation at Former Bunker Munitions Response Area (MRA) 857. The EE/CA
assumes that no additional site assessment activities will be necessary to determine the
appropriate RA alternative.

This document follows the United States Environmental Protection Agency’s (USEPA’s)
guidance provided in document 540/R93/057 Guidance on Conducting Non-Time-Critical
Removal Actions (NTCRAs) under Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) (USEPA, 1993).

1.1 Project Authorization

The MMRP was created by Congress in 2001 under the Defense Environmental Restoration
Program as established by Section 211 of the Superfund Amendments and Reauthorization Act
(SARA) of 1986 and is codified in Sections 2701-2710 of Title 10 of the United States Code
(U.S.C.). This EE/CA is being developed in accordance with the USAF MMRP cleanup process
that follows the requirements of the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) as promulgated under the CERCLA and as amended by SARA. The
EE/CA is being completed by the FPM Remediations, Inc. (FPM) Team, under FPM’s Air Force
Civil Engineer Center Contract FA8903-13-C-0008, to support the USAF MMRP.

The USAF is the Lead Agency for this EE/CA. Participation of and cooperation with federal,
state, and local authorities and the local public will be solicited for the duration of this activity
and for all environmental restoration activities at Holloman AFB. Participation of these entities
is required for the environmental restoration process and aids in ensuring the protection of
human health and the environment. Federal, state, and local authorities will have input into the
actions implemented at Holloman AFB through planning meetings, plan review, and the public
comment process. Concerns of the federal, state, and local authorities will be solicited and
provisions of federal, state, and local regulations will be given full consideration for all actions
taken at Holloman AFB.

1.2 Purpose and Scope

The purpose of this EE/CA is to evaluate alternatives to reduce risks associated with suspected
surface and subsurface explosive hazards at the FI857a Former Bunker MRS to support an RA.
The CSE Phase II investigation found physical evidence of Munitions Debris (MD) at FI857a
MRS indicating the potential presence of surface and subsurface MEC/MPPEH. The EE/CA
documents existing site characterization data, provides an analysis of alternatives, and identifies
the preferred action to protect human health and the environment.

FPM Rremediations, Inc. 1-1 October 2014
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1.3 Report Organization
The EE/CA has been organized as follows:
Section 1: Introduction — describes the project authorization and purpose and scope.

Section 2: MRS Characterization — presents Holloman AFB location and operational history,
FI857a MRS description, previous investigations performed at FI857a, and streamlined risk
evaluation.

Section 3: Development of Remedial Action Objectives (RAOs) — describes the regulatory
requirements for the RA, including Applicable or Relevant and Appropriate Requirements
(ARARs) and the RAOs.

Section 4: Identification and Analysis of RA Alternatives — provides detailed description and
analysis of RA alternatives.

Section 5: Comparative Analysis of RA Alternatives — provides a comparative analysis of
alternatives.

Section 6: Recommendations — summarizes the recommended RA alternative and provides the
RA schedule.

Section 7: References — provides a list of references used to develop this EE/CA.

FPM remediations, Inc. 1-2 October 2014
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2.0 MRS CHARACTERIZATION

2.1 Installation Location and Background

Holloman AFB is located in south-central New Mexico, seven miles west of the city of
Alamogordo in Otero County (Figure 2-1). It is adjacent to the White Sands Missile Range
(WSMR). A portion of the Base to the south is bordered by Route 70, which also runs roughly
north-south and parallel to the eastern boundary of the Base. Holloman AFB occupies
approximately 50,763 acres of land. It is contiguous to the much larger (2.2 million acre)
WSMR, and located to the southeast to the WSMR. The southern portion of Holloman AFB
contains the flight line, composed of a series of runways running north-south, east-west, and
northeast southwest. The Main Base is located at the southeast corner of the installation, where
Route 70 borders the installation. The Main Base contains housing and administrative buildings.
The West Area and the North Area refer to the improved areas around the original airfield
(southeastern triangle formed by the runways). The High Speed Test Track (HSTT) runs north-
south and is located northwest of the airfield. The track is the world’s longest of its kind at 9.5
miles and has been used for an array of missile testing for decades and is still in use today.
Access to Holloman AFB requires admittance through the security gate and there is a fence
around the installation.

Holloman AFB began nine months after the U.S. entered World War II (WWII), and was an
integral facility in the early stages of the U.S. space program throughout the Cold War. On 6
February 1942, construction began on an extensive bombing and gunnery range later known as
the Alamogordo Bombing and Gunnery Range. On 10 August 1942, the Alamogordo Army Air
Field (AAAF) was officially established. Because the facility was initially intended to be used
by Great Britain as part of their WWII British Training Program for bomber crews, the Base was
designed after Royal Air Force bases. The first atomic bomb was detonated at the Trinity Site in
the northwest corner of the Alamogordo Bombing and Gunnery Range (now the WSMR) on 16
July 1945. In 1946, as more lands became available within the Tularosa Basin, the AAAF was
reassigned to be a missile development facility. With the creation of the USAF as a separate
service, the facility came under the direction of the Air Materiel Command, which decided that
the facility would be used to conduct guided missile programs. On 13 January 1948, the Base
was renamed Holloman AFB, after Col. George V. Holloman, an early pioneer in guided missile
development.

To support the Holloman mission of developing guided missiles, the Army Ordnance Corps built
White Sands Proving Grounds at about this time. The combination of the White Sands Proving
Grounds and Alamogordo Bombing Range was 100 miles long and 40 miles wide. On 1
September 1952, the two ranges were combined to form the Integrated White Sands Range.
From 1952 to 1970, missile development and testing at White Sands included the Snark,
Matador, Mace, Falcon, Aerobee, JB-2 Loon, and Firebee missiles. High speed sled tests, high
altitude balloon projects, and Aeromedical Field Laboratory experiments were also conducted.
Testing activities included the Central Inertial Guidance Test Facility and the Radar Target
Scatter Test Facility.

In 1972, the Base was taken over by Tactical Air Command and became primarily a fighter base
with some continued developmental testing. On 15 November 1991, command responsibility
passed from the 833rd Air Division to the 49th Wing. Today, the 49th Wing provides leadership

FPM Rremediations, Inc. 2-1 October 2014
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to the installation. Two projects begun during the Cold War era continue on the Base: the HSTT
and the Primate Research Lab (both considered tenant organizations).

2.2 Former Bunker Location and Operational History

The Former Bunker MRA 857 consists of 20.6 acres and is located approximately 3,280 ft east
of Runway 22-16 and 1,300 ft north-northwest of a water tower (Figure 2-1). According to
available historical information, the area is a historic storage bunker and suspected former
security forces training area. The 1996 archaeological survey performed at this MRA (Sale et
al., 1996a) identified bomb tail section, four missile casings, nine bomb casings, drone parts, and
a 1942 .30-06 caliber cartridge within the remnants of a collapsed wooden tower. Laboratory of
Anthropology Site Record describes the area as an “ammo storage (approx. 70 x 70 x 10’) hole”
with ammunition boxes and approximately 350 .30-06 caliber cartridges along with wood posts,
wire mesh, and a sawhorse.

Based on the results of the CSE Phase II investigation, the Former Bunker MRA 857 was
recommended to be split into two MRSs due to MD: FI857 encompassing 19.8 acres and FI857a
encompassing 0.8 acres (Figure 2-2). FI857 MRS was recommended for No Further Action
(NFA). The FI857a Former Bunker MRS contains small arms, hand grenade, and M38 practice
bomb debris and is the focus of this EE/CA.

2.3 Physical Description
2.3.1 Climate

Holloman AFB is located in a semi-arid region within the northern portion of the Chihuahuan
Desert. Its climate resembles other semi-arid regions with warm to hot summer days, cool
nights, and mild winters. Monthly mean high temperatures range from 55 degrees Fahrenheit
(°F) in January to 93.6°F in August. Monthly mean low temperatures range from 29°F in
January to 66°F in July. Evapotranspiration is usually high due to dry air, large daily solar
radiation totals, seasonally high winds, and warm temperatures. Seasonal fluctuation in
precipitation rates is a result of prevailing wind directions, which can bring in frontal storms
from the north or the Pacific or Caribbean cyclonic systems. Holloman averages 13.20 inches
(in) of annual rainfall. Nearly half of this amount falls within the months of July through
September, known as the summer monsoons. Monsoon thunderstorms are generally short in
duration and high in intensity. Occurrences are highly variable from year to year and one or two
short-term events may contain a large percentage of the net annual precipitation. Average annual
snowfall is approximately 4.5 in.

2.3.2 Topography

Holloman AFB lies within the Tularosa basin of south-central New Mexico. This area is part of
the Mexican Highland section of the Basin and Range physiographic province and is
characterized by fault block mountains interspersed with low desert plains and basins. The Base
lies on relatively flat alluvial plains below the Sacramento Mountains. These plains are bordered
to the west by the White Sands dune field. Elevations range from 4,000 to 4,250 feet (ft) above
mean sea level (Sky Research, Inc. [SKY], 2011)

The FI857a MRS exhibits relatively flat topography.

FPM Rremediations, Inc. 2-2 October 2014
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2.3.3 Soils

The soils on Holloman AFB are basin fill deposits formed primarily from alluvial and eolian
processes. All soils have a high gypsum and salt content, primarily due to the eastern migration
of gypsum sands from WSMR and White Sands National Monument. Holloman AFB has three
primary soil types: several associations and complexes of Holloman, Gypsum Land, and Yesum
soils, located in the flats; Dune Land, found in the White Sands dunes; and Mead silty clay loam
soil, found in the alluvial floodplains (including most jurisdictional wetlands). None of the soil
types are very productive, due to high gypsum and salt content, and all are highly subject to both
wind and water erosion when the vegetation is sparse or the soil is exposed.

The soils at the FI857a MRS consist of the Yesum-Nasa complex.
2.3.4 Geology and Hydrogeology

Holloman AFB is located in the Tularosa Basin, a downfaulted, closed, intermountain basin
located in the southern portion of the Rio Grande Rift. The Tularosa Basin is a bolson, which is
a basin with no surface drainage outlet, in which sediments are carried by surface water into the
closed basin and deposited (Bhate Environmental Associates, Inc., 2007). Basin fill of the
Tularosa Basin is derived from the erosion of the uplifted material and fluvial deposits from the
Rio Grande River. The Basin fill consists of unconsolidated coarse- to fine-grained alluvial fan
deposits along the rims of the basin that are gradational toward the basin into finer-grained
alluvial, fluvial, and lacustrine deposits. Evaporite materials, such as selenite, are present.

Prominent local physiographic features include the Sacramento Mountains to the east, San
Andres Mountains, and White Sands National Monument to the west (49th Fighter Wing, 2009).
The Tularosa Basin was formed as a structural trough during the Middle to Late Cenozoic era.
Alluvial fill deposition includes; sand, gravel, and clay in alluvial fans along the basin margins
and extensive lake, alluvial, and evaporate deposits within the interior basin. Streams sustained
by groundwater discharge within the basin include Salt Creek and Malpais Spring. It is
estimated that the groundwater resources of the Tularosa Basin contain over 100 million-acre ft
of brackish groundwater. A wide range of water chemistries including sodium chloride,
carbonate, and sulfate-based brine waters exist in the basin and water with salinity from 1,000
parts per million (ppm) Total Dissolved Solids (TDS), approximate to fresh water, to over
20,000 ppm TDS, approximate to sea water, can be found within the basin. The primary source
of groundwater recharge is percolation of rainwater and a minor contribution from stream run-off
along the western edge of the Sacramento Mountains.

Beneath Holloman AFB, groundwater ranges from 5 to 50 ft below ground surface (bgs), with
shallower groundwater found on the southern end of the Base. Groundwater flow is generally
toward the southwest with localized influences from the variations in Base topography with
shallower groundwater found on the southern end of the Base (SKY, 2011).

2.3.5 Hydrology

The only permanent water in the Tularosa Basin is found in small streams between Alamogordo
and Three Rivers, New Mexico. There are no perennial streams within Holloman AFB or in the
nearby surrounding landscape; however, a set of perennial pools exist within the Base. They are
the final one-third of the Lost River, a set of pools near the confluence of Ritas and Malone
Draws, and the Salt Lakes just south of the Lost River and Camera Pad Road Pond. There are at
least nine prominent east-west drainages that receive intermittent flows during seasonal
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thunderstorms. The largest of these drainages is the Lost River drainage system, including
Malone Draw, Carter Draw, and Ritas Draw. Prior to extensive management of the surface
topography and construction of U.S. Highway 70/82, Dillard Draw emptied into the Main Base,
creating a network of flats and playas including what are now Lake Holloman, Stinky Playa, and
Pond G. Construction activities have disrupted the natural flow of this wetland ecosystem (SKY,
2011).

There are no wetlands or surface water associated with the FI857a MRS.
2.3.6 Vegetation

The vegetation of Holloman AFB is consistent with that of the Tularosa Basin and includes
mesquite, creosote bush, and grasses. Succulents such as cactus, agave, and yucca also occur
(SKY, 2011).

Vegetation at the FI857a MRS is consistent with desert scrubland.
2.3.7 Ecological Profile

No federally listed species covered under the Endangered Species Act currently reside at
Holloman AFB. Several federally listed species, however, have been observed at the Base in the
past. Mountain plover (proposed federally threatened) nested at Lake Holloman during the
1980s. Brown pelicans (recently delisted) are occasionally observed at Lake Holloman and the
constructed wetlands. Peregrine falcons (recently delisted) regularly forage at Lake Holloman.
Five other sensitive species currently receive no federal protection: a lichen (A. clauzadeana),
proposed for rare and endangered listing; the grama grass cactus, included due to its former
candidate status; the White Sands pupfish, a state-endangered species; the western burrowing
owl, a species of concern; and the western snowy plover, also a species of concern.

No rare, threatened or endangered species are expected to inhabit FI§57a MRS.
2.3.8 Structures and Utilities

There are 716 buildings within a two-mile radius of the FI857a MRS, primarily to the south.
These buildings include Base residential housing, recreational, operational and mission support
buildings, and buildings that support the flight line. No buildings are located at the MRS. No
cultural resources are identified within the MRS.

2.3.9 Current and Future Land Uses

FI857a MRS is currently unused and no future land use changes are anticipated. There is no
fencing or other controls associated with the FI857a; however, access to Holloman AFB requires
admittance through the security gate and there is a fence around the installation. Therefore,
access to this site is restricted for the general public, but is open to Base personnel, contractors,
and Base residents. Trespassers can also access the area.

2.4 Previous Investigations

MMRP investigations conducted at the MRA 857 include:
e Modified CSE Phase I (Shaw Environmental, Inc., 2010), and
e CSE Phase II (HDR, 2013).
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2.4.1 Modified CSE Phase I

Modified CSE Phase I was completed in 2010. Prior to the start of the CSE Phase I, no MRAs
had been discovered at Holloman AFB and it was believed that there was a low probability of a
significant number of MRAs being found at the Base. Therefore, the USAF has modified the
CSE Phase I process by deferring some actions typically performed in a Phase I, to the CSE
Phase II, if a Phase II is required. For this Modified CSE Phase I, it was determined that a
Conceptual Site Model, Munitions Response Site Prioritization Protocol (MRSPP), and Hazard
Ranking System scoring elements were not required. The activities performed during the CSE
Phase I included identification and review of data repositories located both on and off the
installation, interviews with Base personnel, and visual surveys.

Modified CSE Phase I investigation at the Former Bunker MRA 857 included a visual survey.
No evidence of MEC/MPPEH was identified. The remains of a wooden platform, wood debris,
and piles of lumber were observed at the MRA.

2.4.2 CSE Phase Il

A CSE Phase II investigation was performed at the Former Bunker MRA 857 in 2012. The
visual survey was conducted to identify the location and features of the area as well as to
determine whether evidence of MEC is present at the MRA and whether Munitions Constituents
(MC) (e.g., explosives) are present above regulatory screening levels (Figure 2-3).

Large amounts of wooden debris consistent with possible towers as well as one large rectangular
area of wood debris from an unknown structure were observed during the visual survey. Two
small depressions associated with wood and wire mesh debris were also documented.

Small arms debris identified at the MRA included .22, .32, 7.62 millimeter (mm), and .50 caliber
casings, as well as a 7.62 mm link and a .50 cal link. MD consisting of a grenade pin, one (1)
M38 practice bomb box fin, and nine (9) M38 practice bomb casings with no spotting charges
present were observed at the area. These practice bombs were nearly intact with no damage and
grouped together indicating that they were likely disposed of at the location. Other items of
interest were four light fiberglass mock munitions, one displaying a bomb lug, lying near a wire
mock aircraft. One (1) flight controller box, possibly from a drone aircraft, was also documented
at the MRA. No MEC source was identified during the visual survey; therefore, no samples
were collected for explosives analysis.

Thirty seven (37) surface soil samples were collected and analyzed for lead using X-Ray
Fluorescence (XRF) (Figure 2-4). Lead analysis results ranged from below the Level of
Detection (LOD) (12 milligram (mg)/kilogram (kg) to 24 mg/kg. Of the 37 samples collected,
18 were below the LOD (12 mg/kg). No samples exceeded the screening level of 400 mg/kg.
Soil samples from twelve (12) XRF locations (high, medium, and low concentrations in the data
range, per Method 6200) from different CSE Phase II MRAs were sent for off-site laboratory
analysis to evaluate the accuracy of the XRF analytical method. Out of these twelve (12)
correlation samples one sample was taken from the MRA 857. The XRF and lab analytical
results were plotted and compared using a linear regression process to measure slope. The
correlation analysis based on all twelve (12) samples showed that data collected at the MRA 857
were acceptable for risk assessment purposes.

Based on results from the human health risk assessment it is unlikely that lead is associated with
potential risks to current or future receptors at the MRA 857. Maximum and mean lead
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concentrations exceeded the Ecological Soil Screening Level for only the most sensitive receptor
category, and were less than the 50th percentile lead background concentration for the western
United States as reported in USEPA, 2005. Therefore, lead does not pose a potential ecological
risk at the Former Bunker MRA.

Based on CSE Phase II visual survey results the MRA 857 was split into two MRSs: FI857
Former Bunker (19.8 acres) and FI857a Former Bunker (0.8 acres). MEC and MC above the

level of concern were not identified at both sites; however, FI857a contains surface MD (Figure
2-3).

Both sites FI857 and FI857a were prioritized based on relative risk, using the MRSPP scoring
system. The MRS Priority is determined by selecting the highest rating from the Explosives
Hazard Evaluation, Chemical Hazard Evaluation, and Human Health Hazard Evaluation modules
and ranges from 1 to 8. Priority 1 and 8 indicate the highest and the lowest potential hazards,
respectively. Only a site with a chemical warfare hazard can receive an MRSPP Priority of 1.
FI857 obtained an MRSPP score of 8 and was recommended for NFA, while FI857a obtained an
MRSPP score of 7 and was recommended for further munitions response action. Therefore, this
EE/CA is developed for FI857a MRS.

2.5 Streamlined Risk Evaluation
2.5.1 MEC Exposure Pathway Analysis

The MEC Exposure Pathway Analysis for FI857a MRS is shown in Figure 2-5. Based on the
CSE Phase II results, the potential for MEC/MPPEH at the FI§57a MRS was found in the form
of MD associated with M38 practice bombs and hand grenades (pin only).

A variety of naturally occurring processes may alter the condition of the land at the site resulting
in a potentially explosive subsurface item being exposed at the surface and becoming more
accessible to contact with people or the environment. These processes may include frost heave,
flooding and erosion. A variety of intrusive activities by people also may alter the condition of
the land at the site in a manner that a subsurface MEC item may become exposed at the surface.
These may include construction activities that involve excavation.

The FI857a MRS is accessible by human receptors, including Base personnel, Base residents,
and contractors; and may be accessible to trespassers. Exposure pathways are shown to be
incomplete for all of these receptor categories for MEC on the both soil surface and subsurface.

Biota are generally not considered when evaluating MEC risk because, with the exception of
threatened and endangered species, risk to biotic receptors is usually evaluated at the population
level. Though an individual ecological receptor may experience a negative affect from
encountering MEC, MEC does not pose risk to biotic populations unless a large area of habitat
were to be destroyed, for example, by a large detonation. Since rare, threatened or endangered
species are not expected to inhabit the FI857a MRS, MEC exposure pathways to biota are shown
as incomplete.

2.5.2 MC Exposure Pathway Analysis
MC Exposure Pathway Analysis for FI857a MRS is shown in Figure 2-6.

In general, migration pathways involve movement via air, water, soil, and the interfaces between
these media. Based on the types of releases and the characteristics of MC/Contaminants of
Potential Concern (COPCs), the fate and transport of contaminants at Holloman AFB is expected
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to occur mainly in the terrestrial environment, but there is potential for migration by aquatic and
atmospheric pathways as well.

In the terrestrial environment, if the contaminant is released to soil, it may volatilize, adhere to
the soil by sorption, leach into the groundwater with precipitation, or degrade due to chemical
(abiotic) or biological (biotic) processes. If the contaminant is volatilized from soil, it may be
released to the atmosphere or migrate to groundwater. Constituents that are dissolved in
groundwater may eventually be transported to a surface aquatic environment. There are no
known aquatic environments present within the FI857a MRS. Therefore, this pathway is
believed to be incomplete.

In the atmospheric environment, contaminants may exist as vapors or as suspended particulate
matter. The transport of contaminants relies mostly on wind currents, and continues until the
contaminants are returned to the earth by wet or dry deposition. Degradation of organic
compounds in the atmosphere can occur due to direct photolysis, reaction with other chemicals,
or reaction with photochemically generated hydroxyl radicals. Based upon the data collected
during CSE Phase II activities, transport of MC/COPCs via the atmospheric environment is
unlikely at Holloman AFB and therefore at FI857a as well.

Human receptors at FI857a include authorized personnel, contractors, Base residents, and
possibly trespassers. The exposure pathways include direct (or incidental) ingestion of soil,
dermal contact with soil, and inhalation of volatiles and fugitive dusts from contaminated soil.
The exposure pathways are shown to be complete for all of these receptor categories for MC at
surface. The exposure pathways are shown to be incomplete for MC in the subsurface for all
human scenarios.

Ecological receptors at this site include terrestrial invertebrates, plants, and terrestrial birds,
mammals, and reptiles. MC exposure pathways to biota are shown as complete at surface and
incomplete at subsurface for FI857a.

There is no present-day human exposure to groundwater at Holloman AFB. The aquifer below
Holloman AFB is an unconfined sole source brackish aquifer, with an average depth to
groundwater of 5 to 50 ft bgs. Groundwater flow beneath the installation generally occurs from
the northeast to the southwest, and depths to groundwater tend to be shallowest toward the main
installation. Depending on future land use, there is a possibility that groundwater supply wells
could be put in place for domestic and/or industrial uses, though the high total dissolved solids in
the aquifer indicates that the water would likely need pretreatment before it was considered
potable. Therefore, exposure pathways are shown to be incomplete for MC in ground water for
all receptors at the FI857a MRSs.
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Figure 2-5  FI857a MRS MEC Exposure Pathway Analysis
Source Area Access MEG LocatloP/Release Activity Receptor (Current and Future)
Mechanisms -
SATHATEEE Authorized Base Visitors and :
Base . Biota
Contractors | Residents | Trespassers
Personnel
»|  MEC at Surface > Handle/Tread > O O O @)
Underfoot

*

1

v

——F Access Frost Heave,
i "| Available Flood/Erosion

7'y

1

A4

»| MEC in Subsurface P Intrusive Activities > O O O O
@ Complete Pathway
O Incomplete Pathway
© Potentially Complete Pathway
FPM remediations, Inc. 2-16 October 2014

Contract No. FA8903-13-C-0008



FI857a MRS EE/CA

Holloman AFB

Figure 2-6

FI857a MRS MC Exposure Pathway Analysis
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3.0 DEVELOPMENT OF REMOVAL ACTION OBJECTIVES

The following sections discuss the justification for the RA, the ARARs, and the specific RAOs
developed for the NTCRA at the FI857a MRS.

3.1 Justification For the Proposed Removal Action

The MEC/MPPEH potentially present on the surface and subsurface of the ground poses a
potential and avoidable threat to human health and welfare. The removal of these items would
reduce risk/hazards suspected to be present due to historic use of the property. Threats to human
health or the environment, though not time-critical, are sufficiently serious that conditions at
FI857a MRS meet the USEPA 40 Code of Federal Regulations (CFR) § 300.415(b)(2)(vi) -
threat of fire or explosion - criterion for initiating an RA.

3.2 Applicable or Relevant and Appropriate Requirements

The ARARSs addressing contaminated environmental media are identified in this section. The
NCP (40 CFR 300.5) defines “applicable” requirements as: “those cleanup standards, standards
of control, and other substantive requirements, criteria, or limitations promulgated under federal
environmental or state environmental or facility citing laws that specifically address a hazardous
substance, pollutant, contaminant, remedial action, location, or other circumstance found at a
CERCLA site.” Only those promulgated state standards identified by a state in a timely manner
that are substantive and equally or more stringent than federal requirements may be applicable.

The NCP (40 CFR 300.5) further defines “relevant and appropriate” requirements as: “those
cleanup standards, standards of control, and other substantive requirements, criteria, or
limitations promulgated under federal environmental or state environmental or facility citing
laws that, while not ‘applicable’ to a hazardous substance, pollutant, contaminant, remedial
action, location, or other circumstances at a CERCLA site, address problems or situations
sufficiently similar to those encountered at the CERCLA site that their use is well suited to the
particular site.” Like “applicable” requirements, the NCP also provides that only those
promulgated state requirements identified in a timely manner and are more stringent than
corresponding federal requirements may be relevant and appropriate.

USEPA identifies three basic types of ARARs. They include the following: chemical-specific,
location-specific, and action-specific.

e Chemical-specific ARARs are generally health- or risk-based values that, when applied
to site-specific conditions, result in numerical values. These values establish the
acceptable concentration of a chemical that may be found in, or discharged to, the
ambient environment.

e Location-specific ARARs are restrictions placed upon removal activities of hazardous
substances solely because they are occurring in a particular place.

e Action-specific ARARs are generally technology or activity-based requirements on
actions taken with respect to hazardous substances. These requirements are triggered by
the particular activities that are selected to accomplish a remedy. Thus, action-specific
requirements do not in themselves determine the remedial alternative; rather, they
indicate how a selected alternative must be achieved. MEC/MPPEH RA will be
conducted in compliance with Department of Defense (DoD), USAF, and U. S. Army
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Corp of Engineers (USACE) explosive safety standards and munitions response
procedures.

3.2.1 Chemical Specific ARARs
There are no chemical-specific ARARs associated with MEC.
3.2.2 Location-Specific ARARs

Location-specific ARARs set restrictions on the types of activities that can be performed based
on site-specific characteristics or location. Alternative actions may be restricted or precluded
based on proximity to wetlands or floodplains, presence of natural or cultural resources, or to
man-made features such as existing disposal areas and local historic buildings. No location-
specific ARARs guidance was identified. Final location-specific ARARs (statutes and
regulations) will be determined in consultation with the USEPA, New Mexico Environment
Department (NMED), and other appropriate federal and/or state agencies. These agencies are
responsible for administration of programs that implement the potential location-specific
ARARs.

3.2.3 Action-Specific ARARs

Based on the RA alternatives developed to address MEC at the FI857a site, certain action-
specific ARARs will be considered. The action-specific ARARs are presented in Table 3-1. At
present, New Mexico regulates military munitions through CERCLA. In addition, an RA plan
approved by NMED must incorporate all substantive requirements of state law, including public
participation and review, compliance with state laws and regulations, and all other technical
elements to ensure protection of public health and the environment.

3.3 Removal Action Objective

Based on the NCP requirements and the applicable ARARs previously discussed, the following
RAO was developed for the NTCRA at the FI857a MRS:

e Implement measures within FI857a that will minimize explosives hazards associated with
MEC/MPPEH that pose a potential explosives safety risk to Base personnel, contractors,
and Base residents.
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Table 3-1

List of Potential Action-Specific ARARs

Standard, Requirement, or Criteria

Description

Comment

FEDERAL

Solid Waste Disposal Act, as amended by

Resource Conservation and Recovery Act of

1976
(42 U.S.C. Sect. 6901-6992K)

Standards Applicable to Generators of
Hazardous Waste

(Subtitle C)
(40 CFR Part 262)

Establishes standards for generators of
hazardous waste.

Applicable if RA involves off-site disposal or
treatment of hazardous waste. On-site
generation triggers selected provisions (i.e.,
waste determination, accumulation time).

Standards Applicable to Transporters of
Hazardous Waste

(Subtitle C)
(40 CFR Part 263)

Establishes standards which apply to persons
transporting hazardous waste within the U.S. if
the transportation requires a manifest under 40
CFR Part 262.

Applicable if RA involves off-site
transportation of hazardous waste.

Standards for the Management of Specific
Hazardous Wastes and Specific types of
Hazardous Waste Management Facilities

(40 CFR Part 266)

Establishes requirements which apply to
recyclable materials that are recovered or
disposed on the land.

Applicable as recovered MPPEH certified as
Material Documented as Safe (MDAS) would
be recycled as appropriate.

Clean Water Act
(33 USCA Sect. 1251-1376)

National Pollutant Discharge Elimination
System

(40 CFR Parts 122.26(b)(14)(x))

Requires that storm water runoff be monitored
and controlled on construction sites greater
than one acre.

Applicable for remedial actions that involve
vegetation removal that could result in storm
water runoff.
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Standard, Requirement, or Criteria

Description

Comment

Clean Air Act, as amended

42 U.S.C. Sect. 7401-7671Q

Approval and promulgation of Implementation
Plans

40 CFR 52, Subpart T, Louisiana

Establishes Air Quality Control Regions and
attainment dates for national standards in those
regions.

Applicable for remedial activities that involve
air emissions (including dust particulates) e.g.,
excavation.

Hazardous Materials Transportation Act

(49 U.S.C. Sect. 1801-1813)

Hazardous Materials Transportation
Regulations

(49 CFR Parts 107, 171-177)

Regulates transportation of hazardous
materials.

Applicable if the remedial action involves
transportation of hazardous materials.

U.S. Department of Transportation
Regulations

(49 CFR Parts 170-179)

Establishes regulations for the transportation of
hazardous materials by private, common, or
contract carriers by motor vehicle.

Applicable if the remedial action involves
transportation of hazardous materials.

Occupational Safety and Health Act of 1970
PL 91-596; 29 USCA Sect. 651-678

Occupational Safety and Health Standards
(29 CFR Part 1910)

Establishes safety and health requirements for
personnel working with hazardous materials
and hazardous waste.

Applicable to on-site remedial activities.

Safety and Health Regulations for
Construction

(29 CFR Part 1926)

Establishes protection standards (e.g., hazard
communication, excavation and trenching
requirements) for workers involved in
hazardous waste operations.

Applicable to on-site remedial activities.
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Standard, Requirement, or Criteria

Description

Comment

Work Plans (WPs)
MMRP-09-001
(USACE, 2009a)

WPs will be used to describe the goals,
methods, procedures, and personnel used for
field activities for all munitions response
remedial or removal responses and other
munitions related actions.

TBC for all alternatives that will require
potential interaction with MEC/Material
Documented as an Explosive hazard (MDEH)
or MD.

Explosives Management Plan
MMRP-09-002
(USACE, 2009b)

The Explosives Management Plan will be used
to provide details for management of
explosives for a specific munitions response or
other munitions related project IAW applicable
regulations. This Data Item Description
contains the instructions for preparing WP
chapters addressing explosives management
for specific MR or other munitions related
projects.

To be Considered (TBC) to those alternatives
that may encounter MPPEH as part of remedial
process.

Safety Submissions
MMRP-09-003
(USACE, 2009c¢)

The Explosives Safety Submission (ESS) is
used to provide the appropriate safety criteria
for planning and siting of operations for
munitions response, Recovered Chemical
Warfare Material and other related projects
that are in an investigative or characterization
phase where there will be intentional physical
contact with MPPEH, or presenting a chemical
hazard.

TBC to those alternatives that will require
removal of MEC/MPPEH as part of the
remedial process.

Accident Prevention Plan
MMRP-09-005
(USACE, 2009d)

Instructions for preparing an Accident
Prevention Plan for conventional ordnance and
explosives projects.

TBC to those alternatives that will require
removal of MEC/MPPEH as part of the
remedial process.
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Standard, Requirement, or Criteria

Description

Comment

EE/CA, Remedial Investigation (RI) and
Feasibility Study (FS) Reports

MMRP-09-010
(USACE, 2009¢)

The EE/CA Report, the RI Report and the FS
Report are used to document the methods
employed during site characterization and
present the results of the site characterization,
an analysis of response action alternatives, and
the recommended response alternative. This
DID provides the requirements for preparing
these reports as part of the MMRP response
process and other munitions related actions.

Portions of this guidance are TBC to the
completion of this EE/CA.

Accident / Incident Reports
MMRP-09-011
(USACE, 20091)

The Accident/Incident Reports will be used for
reporting accidents/ incidents that occur on the
work site or in connection with the stated work
of this contract.

TBC. Any accidents or incidents that occur
during the implementation of remedial
alternatives will need to be reported
accordingly.

Personnel Qualifications Certification Letter
MMRP-09-012
(USACE, 2009g)

The Personnel Qualifications Certification
Letter is submitted by the contractor certifying
that key personnel and personnel filling core
labor categories meet the training and
experience requirements for the position held.
Resumes will be used to document personnel
qualifications and experience.

TBC. Proof of training would be maintained
for all Unexploded Ordnance (UXO) personnel
that would work on the site in various
capacities in accordance with the work
required for the alternatives presented in this
EE/CA. Use of properly trained personnel is
required by MMRP guidelines.

Implementation of Department of Defense
Explosives Safety Board (DDESB) Guidance
on Minimum Separation Distances for
Unintentional Detonations (DDESB, 2013)

The USACE has endorsed the use of the
Hazard Fragmentation Distance for
determining the minimum separation distance
for unintentional detonations for MMRP
responses/ projects for all MEC/MDEH

TBC for all alternatives that will require
potential interaction with MEC/MDEH or MD.

FPM Remediations, Inc.
Contract No. FA8903-13-C-0008

3-6

October 2014




FI857a MRS EE/CA

Holloman AFB

Standard, Requirement, or Criteria

Description

Comment

USAF, MEC Hazard Assessment Tool
(MHAT) Methodology

(USAF, 2011)

This document describes the MHAT
methodology for assessing potential explosive
hazards to human receptors at MRS. The
MHAT allows a project team to evaluate the
potential explosive hazard associated with an
MRS, given current or reasonably anticipated
future conditions, and under various cleanup,
land use activities, and Land Use Control
(LUC) alternatives.

TBC for all alternatives that will involve
LUC:s, surface clearances, and/or subsurface
clearances.

USACE Engineering and Design Military
Munitions Response Actions; Engineer
Manual (EM) 1110-1-4009

(USACE, 2010)

This manual provides USACE procedures to
be used to perform engineering and design
activities for all phases of the MMRP.

TBC for engineering and design activities
under the MMRP.

USACE Safety and Health Requirements
Manual; EM 385-1-1

(USACE, 2011)

This manual prescribes the safety and health
requirements for all USACE activities and
operations.

TBC for all on-site remedial activities.

USACE Explosives Safety and Health
Requirements Manual; EM 385-1-97

(USACE, 2013)

This manual prescribes the safety and health
requirements for all USACE activities and
operations that involve explosives related
work.

TBC for all alternatives that will require
potential interaction with MEC/MDEH or MD.

Air Force manual 91-201; Explosives Safety
Standards

(USAF, 2011)

These standards establish a central source for
explosive safety criteria. It identifies hazards
and states safety precautions and rules when
working with explosives.

TBC for all alternatives that will require
potential interaction with MEC/MDEH or MD.
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Standard, Requirement, or Criteria

Description

Comment

DoD Ammunition and Explosives Safety
Standards; 6055.09-M

(DoD, 2009)

These standards are designed to manage risks
associated with DoD-titled ammunition and
explosives by providing protection criteria to
minimize serious injury, loss of life, and
damage to property.

TBC for all alternatives that will require
potential interaction with MEC/MDEH or MD.

Department of Defense Instruction 4140.62,
Material Potentially Presenting an Explosive
Hazard

(DoD, 2008)

This instruction provides policy and
responsibilities for the management and
disposition of MPPEH.

TBC for all alternatives that will require
potential interaction with MEC/MDEH or MD

STATE

NMED New Mexico Administrative Code
Title 20 Chapter 9

Applies to the transportation, storage, transfer,
processing, recycling, composting, nuisance
abatement and disposal of solid waste.

Applicable for remedial actions that involve
recycling of solid waste or disposal of solid
waste at an approved off-site landfill.

New Mexico Statutes and Codes Chapter 74 —
Environmental Improvement.

Establishes a department that will be
responsible for environmental management.

Applicable for remedial actions that involve
waste management and cleanup.

NMED New Mexico Administrative Code
Title 20 Chapter 2 Part 1 and 75

Fugitive emissions fee

A fee that specifically allows fugitive dust
producing operations or activities is
responsible for controlling windblown dust
from earthmoving and other activities.

Potentially applicable to fugitive dust
emissions during excavation, backfilling, and
landscaping activities.

NMED New Mexico Administrative Code
Title 20 Chapter 2 Part 7

General Provisions

Emission of an air contaminant, including a
fugitive emission, in excess of the quantity,
rate, opacity or concentration specified by an
air quality regulation or permit condition.

Potentially applicable to fugitive dust
emissions during excavation, backfilling and
landscaping activities.
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4.0 IDENTIFICATION AND ANALYSIS OF REMOVAL ACTION ALTERNATIVES

This section identifies and describes the RA alternatives that address the RAO for the FI857a
MRS. The RA alternatives were developed by combining the most qualified General Response
Actions (GRAs) that have been selected in the past at sites with similar conditions. The main
objective of development of different alternatives is to provide decision-makers with an
appropriate range of options and sufficient information to adequately compare alternatives
against one another.

4.1 General Response Actions

The GRAs are broad classes of medium-specific actions such as no action, LUCs, surface
removal, subsurface removal, or a combination of these that will achieve the RAO. The GRAs
can be implemented through different remedial technologies and process options, defined as
follows:

¢ Remedial technologies are the general categories of remedies such as detection, removal,
disposal, and access restrictions;

e Process options are specific categories of remedies within each remedial technology, and
are used to implement each remedial technology.

4.1.1 Identifications of Technologies and Process Options

The GRAs with corresponding remedial technologies and process options that were used for
development of RA alternatives for FI857a MRS are summarized in Table 4-1 and described as
follows:

e No Action — No remedial action would be taken to address the potential MEC/MPPEH, MD,
or range related debris hazards.

e LUCs — This GRA includes access restrictions and educational programs. In general access
restrictions may include installing and maintaining fencing around controlled areas, posting
warning signs prohibiting entry, or implementing zoning, planning or deed restrictions. In
addition, as part of this alternative, administrative controls (including anomaly avoidance
measures and UXO Construction Support) and deed restrictions would be implemented that
could include stipulation that property could be used only for surface activities. Construction
support would include a qualified UXO team, usually consisting of a minimum one UXO
Technician Level III and one UXO Technician Level I, provides MEC avoidance by
escorting site users in high risk areas and observing grading or other construction activities.
The UXO team would halt all activities if MEC is encountered. For excavation activities in
the MRS, this process option would likely require UXO personnel conducting an RA to the
maximum excavation depth or the maximum penetration depth prior to excavation activities.
Zoning/planning could be implemented to control the designated land use (agricultural, etc.).
Educational programs would be tailored to community needs and could include public
meetings, distribution of fact sheets, exhibits, videos, and educational signage at the MRS.

e Surface MEC/MPPEH Removal — Removal of MEC/MPPEH from the entire surface of the
MRS. Analog metal detectors (e.g., Whites all metal detectors) and magnetometers (e.g.,
Schonstedt) would be used to provide instrument assistance in identifying metal items
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exposed at the surface. Recovered MEC/MPPEH would be handled, stored, destroyed, and
demilitarized in accordance with the DDESB Guidance for Clearance Plans (DDESB, 1998),
and the USACE Military Munitions Response Actions, EM 1110-1-4009 (USACE, 2010).
All recovered MD and other metallic cultural debris items would be moved to a central
location inspected, certified as MDAS. MEC/MPPEH (determined as MDEH would be
destroyed by detonation using Blow-in-Place (BIP) or consolidated detonation procedures.
BIP is the destruction of MEC for which the risk of movement beyond immediate vicinity of
discovery is not considered acceptable. Normally, this is accomplished by placing an
explosive charge alongside the item. Waste streams generated from BIP operations may fall
under further regulatory guidance with respect to treatment and/or final disposition.
Consolidated Detonations are defined as the collection, configuration, and subsequent
destruction by explosive detonation of MEC for which the risk of movement has been
determined to be acceptable either within a current working sector or at an establish
demolition ground. This option has an increased risk associated with handling and
transporting live MEC, and requires oversight by specially trained UXO technicians or
Explosive Ordnance Disposal (EOD) personnel and restricted access during detonation.
EOD and other applicable organizations require notification of detonation activities. All
MDAS would be transported from the site to an alternate off-site location for
disposal/recycling.

e Subsurface MEC/MPPEH Removal - Removal of subsurface anomalies, potentially
representing MEC/MPPEH, to a depth based on the anticipated penetration of suspected
munitions or technology limitation. The most common digital detection technologies
considered for detecting and mapping subsurface anomalies are electromagnetic induction
sensors (e.g., Geonics EM61-MK2 [EM61] and magnetometers (e.g., Geometrics G-858
Cesium Vapor Magnetometer [G-858]). In general, G-858 represents a more robust system
for detecting and mapping munitions of interest at greater depths than EM61. The detection
capabilities of magnetometers and electromagnetic induction sensors are not anticipated to be
impacted by site geology or anthropogenic sources. This should be confirmed with use of
Instrument Verification Strip (IVS)/Geophysical System Verification (GSV). Demolition
operations of discovered MEC/MPPEH and disposal operations of MDAS would be
performed within this response action as described for Surface MEC/MPPEH Removal.

4.2 Alternative Description

The following four RA alternatives were developed for FI857a MRS by combining the GRAs
summarized in Section 4.1:

5. No Action,
6. LUCs,
7. Surface Removal of MEC/MPPEH Combined with LUCs, and
8. Surface and Subsurface Removal of MEC/MPPEH.
A description of each of these alternatives is provided below
4.2.1 Alternative 1 - No Action

The No Action alternative involves no action to be performed under current or future land-use
scenarios. No RA would be performed at the site, and no institutional controls such as warning
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signs or land use restrictions are included in the No Action alternative. No cost will be
associated with this alternative. This alternative is included as a baseline comparison for other
alternatives.

Table 4-1 Potentially Applicable MEC Technologies and Process Options at FI857a

MRS
General Response Remedial Technology Process Option
Action
No Action None None
LUCss Access Restrictions - Zoning, Planning and/or Deed
Administrative Controls Restrictions
Educational Awareness Program
UXO Escort/Construction
Support
Access Restrictions - Fencing
Engineering/Physical :
Controls Signage
Detection Analog Metal Detectors

Surface MEC/MPPEH
Removal Removal Manual Removal Methods
(Shovels, Hand Equipment)

Disposal MPPEH Inspections
Demolition (MEC/MDEH)

Manual Demilitarization (If
Required)

MDAS Disposal (Recycling)

Subsurface MEC/MPPEH | Detection Digital Metal Detectors
Removal

Removal Manual Removal Methods
(Shovels, Hand Equipment)

Mechanical Methods (Earth
Moving Machinery)

Disposal MPPEH Inspections
Demolition (MEC/MDEH)

Manual Demilitarization (If
Required)

MDAS Disposal (recycling)

4.2.2 Alternative 2 - Land Use Controls

The LUCs alternative includes engineering controls (e.g., fencing and warning signage) and
institutional controls (e.g., military orders preventing access to the MRS). Based on the
suspected presence of MEC/MPPEH at FI857a MRS, the site’s proximity to populated areas, and
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the relative ease of access for Base personnel and residents, engineering controls including
physical barriers and signage would be required. As part of this alternative, fencing would be
placed along the perimeter of the site and frequent signage would be put in place. The fencing
would be constructed of 7-foot high chain link topped with barbed wire and would be
constructed to restrict access to entire site. Signs identifying the area as having a MEC hazard
would be placed every 100 ft along the fence line. Intrusive work would be required during
fence installation; therefore, MEC avoidance would be required. An estimated 919 linear ft of
fence and 10 warning signs would be installed as part of this alternative. If Holloman AFB
transfers the land associated with the FI857a MRS, then LUCss including restrictions and a
description of hazards present at the MRS would need to be incorporated into any real property
documents necessary for transferring ownership from Holloman AFB.

4.2.3 Alternative 3 — Surface Removal of MEC/MPPEH Combined with LUCs

The instrument-aided removal of all visible MEC/MPPEH would be performed in this
alternative. The hand-held magnetic locators would be utilized during this effort. The use of
metal detectors for surface clearance would not be warranted since non-ferrous munitions are not
suspected to be present on the site Following the completion of the surface clearance, brush
clearing would be conducted across the entire area of the MRS. Brush clearing would be
performed using hand or powered tools such as machetes, brush hooks, or powered circular saw
type weed cutters. Recovered MEC/MPPEH would be handled, stored, destroyed, and
demilitarized in accordance with the guidance set forth in the DDESB-approved ESS developed
for the FI857a MRS. Discovered MEC/MPPEH (determined as MDEH) would be detonated on-
site, and all remaining MD and other metallic cultural debris items would be moved to a central
location and shipped to a recycling facility for disposal. Range related features would be
removed except for the large range related structures that would be left in place.

Surface soil samples would be collected from areas containing isolated locations of confirmed
MEC/MPPEH and in areas of significant amounts of MD using composite soil sampling
techniques to determine the presence or absence of MC contamination (metals and explosives).
In addition, MC soil sampling would be performed before and after BIPs and consolidated shots.
The NMED has recently revised its risk based Soil Screening Levels (SSLs) (NMED, 2012).
USEPA also publishes Regional Screening Levels (RSLs) (USEPA, 2013). The more
conservative of these two values (SSL and RSL) would be used as the risk-based screening level
to determine whether MC contamination exists.

LUCs would be implemented upon completion of surface MEC/MPPEH removal to minimize
potential exposure to potential subsurface MEC/MPPEH and to increase public awareness of the
historical use and the potential for encountering MEC/MPPEH. LUCs would be comprised of
educational and awareness programs for Base personnel and visitors that include but are not
limited to:

e Notations of the suspected presence of subsurface MEC/MPPEH in the Base Real
Property records, in the Installation General Plan, and in the Base Geographic
Information System land management system (Geobase) as well as written materials
designed to raise community understanding and awareness of the hazards associated with

subsurface MEC;

e Signs that warn the users of the former range of areas where they may encounter
subsurface MEC.
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e Already implemented dig permits at Holloman AFB prohibiting digging without
construction support by UXO personnel would remain in place.

4.2.4 Alternative 4 - Surface and Subsurface Removal of MEC/MPPEH

This alternative includes 100% surface removal of MEC/MPPEH and removal of the following
subsurface anomalies:

e Those that show characteristics of burial pits and

e All individual geophysical anomalies above the established threshold based on the MRS
background noise determined by an IVS/GSV.

In no case will any excavations and removals exceed 10 feet. In addition, if perimeter anomalies
are found or if surface clearance and/or intrusive investigation results indicate the MEC/MPPEH
presence beyond the MRS boundary, FPM will extend surface clearance and DGM investigation
to determine the extent of contamination.

The MRS would undergo a 100 percent (%) surface clearance as outlined for Alternative 3 and a
100% Digital Geophysical Mapping (DGM) coverage using magnetometer G-858 coupled with
the Real-Time Kinematic Global Positioning System. The suspected munition items for FI857a
MRS are grenades and M38 practice bombs. Both the M38 bomb and hand grenade are
composed of ferrous metal components which makes both electromagnetic induction sensors
(EM61) and magnetometers (G-858) potentially appropriate for the subsurface clearance.
However, since FI857a MRS had not been used as a bombing range, the anticipated
MEC/MPPEH in the subsurface of the site could have been buried on site at any depth. In
general, G-858 is used for detection of munitions located at greater depths; therefore, G-858
would be used for detection of subsurface anomalies.

All DGM anomalies identified for intrusive investigation would be removed using both manual
removal techniques (e.g., shovels, hand equipment) and earth moving machinery. Recovered
MEC/MPPEH would be handled, stored, destroyed, and demilitarized in accordance with the
guidance set forth in the DDESB-approved ESS developed for the FI857a MRS. The excavated
MEC for which the risk of movement beyond immediate vicinity of discovery is not considered
acceptable would be BIP. MEC for which the risk of movement has been determined to be
acceptable either within a current working sector or at an establish demolition ground would be
disposed by consolidated.

Surface and subsurface soil samples would be collected from areas containing isolated locations
of confirmed MEC/MPPEH and in areas with significant amounts of MD using composite soil
sampling techniques to determine the presence or absence of MC contamination (explosives and
metals). In addition, MC soil sampling would be performed before and after BIPs and
consolidated shots. The SSLs (NMED, 2012) and RSL (USEPA, 2013) would be deployed to
determine whether MC contamination exists, as outlined for Alternative 3.

4.3 Evaluation Criteria

This section provides evaluation of 4 alternatives using the effectiveness, implementability, and
cost criteria set forth in the NCP and the USEPA guidance for conducting EE/CAs (USEPA,
1993). The following sections provide a discussion of the pertinent evaluation criteria for each
alternative.
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Effectiveness

The effectiveness of a technology refers to its capability of removing the specific items in the
volumes required, the degree to which the technology achieves the RAO, and the reliability and
performance of the technology over time, including protection of human health and the
environment, compliance with ARARs to the extent practical, long-term effectiveness and
permanence, reduction in explosive safety hazard, and short-term effectiveness. As explained in
Section 3.3, the RAO for FI857a MRS is to implement measures that will minimize MEC
hazards which may contain energetic materials that pose a potential explosive safety hazard to
human health and the environment. Levels of effectiveness were assessed based upon the
number of effectiveness criteria that would be satisfied by each alternative. Effectiveness criteria
include: protection of human health, protection of workers during implementation, compliance
with chemical-, location-, and action- specific ARARs, short-term effectiveness, long-term
effectiveness, and reduction in the toxicity, mobility, or volume (TMV) of contaminants.

Implementability

The ease of implementation of a technology refers to the availability of commercial services to
support it, the constructability of the technology under specific site conditions, and the
acceptability of the technology to all parties involved (regulators, public, owner, etc.), including
technical feasibility, administrative feasibility, availability of services, support agency
acceptance, and community acceptance. Levels of implementability were assessed based upon
the number of implementability criteria satisfied by each alternative. Implementability criteria
include: technical feasibility, administrative feasibility, and community and regulatory
acceptance.

Cost

For the detailed cost analysis of alternatives, the expenditures required to complete each
alternative were estimated in terms of capital costs and Post Removal Site Control (PRSC) cost.
Capital costs include costs to complete initial RA activities. The PRSC costs include annual
operation and maintenance for 30 years and periodic costs to perform Five-Year Reviews for 30
years. By combining the different costs associated with each alternative, a present-worth
calculation for each alternative can be made for comparison. For the purposes of the cost
estimate summaries (Appendix A), Remedial Action Cost Engineering and Requirements
(RACER) was utilized to develop alternative costs. =~ RACER is an environmental
remediation/corrective action cost-estimating system developed for DoD cost-estimating use.

4.4 Individual Analysis of Alternatives
4.4.1 Alternative 1 — No Action
Effectiveness

Alternative 1 provides no additional protection to human health and the environment. Potential
MEC/MPPEH would remain onsite, which would potentially expose authorized
personnel/workers and Base residents to explosive safety hazards associated with MEC/MPPEH.
In addition this alternative would not protect the environment from future releases of explosive-
related contaminants. No risk reduction will be accomplished through this alternative.

Action-specific ARARs do not apply to this alternative. Alternative 1 does not provide any short
term effectiveness at FI857a MRS as it does not limit or eliminate risks to human health and the
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environment. Alternative 1 does not provide any long-term effectiveness. Since no RA is
performed for Alternative 1, there is no reduction in the TMV of contaminants.

Implementability

Alternative 1 is the No Action alternative; therefore, implementability does not apply. Alternative 1 is
not protective of human and ecological receptors; therefore it would not be accepted by
regulators.

Cost

The total estimated cost for Alternative 1 is $0. There are no capital or PRSC costs,
contingencies, or professional or technical services associated with this alternative.

4.4.2 Alternative 2 — Land Use Controls
Effectiveness

Alternative 2 provides a limited level of protection to human health and the environment at the
FI857a MRS. This alternative would reduce the explosive safety risk to humans by inhibiting
access to MEC/MPPEH that would remain in place; however, engineering controls cannot
eliminate the potential for human exposure because of intended or unintended breeches of the
installed barrier. No potential environmental benefits are realized from this alternative because
munitions items would remain in place.

As with any MEC site, Alternative 2 does have worker safety issues to address prior to
implementation. The main hazard to workers during implementation associated with this
alternative is working in areas with live munitions. All personnel working in the area will be led
by UXO personnel who will provide MEC avoidance support. Establishing the engineering
controls would involve intrusive activities during installation, therefore the area must be free of
subsurface MEC/MPPEH prior to working in that immediate area. Worker safety would be a
concern for this alternative, but is a normal, manageable component of MEC-related work
activities.

MEC left in place does not conflict with the ability to comply with potential action- specific
ARAREs, therefore, Alternative 2 is in compliance with ARARs.

Alternative 2 is effective in the short term by providing physical barriers and signage for receptor
access to restricted areas. Alternative 2 provides limited long-term effectiveness. Engineering
controls cannot eliminate the long term risks to human health. Fencing and signage can be
compromised by trespassers, and weather and the receptors would in turn have access to
restricted areas. Alternative 2 does not include the removal of on-site MEC/MPPEH; therefore
the risk to human health is high if engineering controls are compromised. Long term and
extensive operation and maintenance would be required to maintain fencing and signs in good
repair.

Since no RA will be performed for Alternative 2, there will be no reduction in the TMV of
contaminants.

Implementability

This alternative is technically feasible, administratively feasible, and services and materials
necessary to implement the LUCs are readily available in the local community. This alternative
is considered technically feasible because the action is achievable using readily available MEC
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avoidance support services and tools. Possible constraints to implementing the LUCs would be
extreme weather conditions. In the case of extreme weather conditions, the installation of the
fence and warning signage would be temporarily postponed. This alternative is considered
administratively feasible because there are no foreseeable obstacles to implement LUCs. There
are no permits, waivers, easements, or right-of-way agreements necessary to install fence and
warning signage for the MRS. All equipment, personnel, and services necessary to implement
Alternative 2 are available in the vicinity of Holloman AFB.

Alternative 2 provides an adequate level of protection to human health as long as LUCs are
enforced. Since this alternative will not address the removal of the hazard it is unlikely that the
regulators will accept this alternative.

Cost

The total estimated cost for Alternative 2 is $381,276 (Appendix A). Alternative 2 includes
capital costs ($45,397) for developing and implementing LUCs including institutional
restrictions and engineering controls. Engineering controls include installation of fencing and
warning signs. PRSC costs associated with this alternative ($335,879) include annual operation
and maintenance for 30 years and periodic costs to perform Five-Year Reviews for 30 years.

4.4.3 Alternative 3 — Surface Removal of MEC/MPPEH Combined with LUCs
Effectiveness

Alternative 3 provides the moderate level of protection to human health and the environment
within FI857a MRS. Authorized and unauthorized personnel accessing the site would be
protected from potential MEC/MPPEH items currently on the surface and the potential release of
explosive related contamination will be reduced because the MEC/MPPEH items will be
removed and disposed of, as necessary. An explosive hazard that may still exist in this area due
to the potential presence of subsurface MEC would be addressed through LUCs.

Alternative 3 has worker safety issues to address prior to implementation. The main hazard to
workers during implementation associated with this alternative is working with/around
potentially live munitions. All personnel involved with the MEC/MPPEH removal would be
qualified to work on a site contaminated with MEC/MPPEH and must have documented proof of
qualifications. All applicable safety requirements would be followed for handling, storage, and
demolition/demilitarization. To protect both the site workers and visitors to the site (authorized
and unauthorized), areas where the removal is taking place would have exclusion zones
established for explosive safety purposes. Only authorized personnel would be allowed in the
exclusion zone during the normal working hours, however, authorized visitors would be allowed
in the exclusion zone under conditions specified in the DDESB-approved ESS. Worker safety
would be a concern for this alternative, but is a normal, manageable component of MEC-related
work activities. The methodologies to safely perform these activities would be described in the
Site-Specific NTCRA WP and the Health and Safety Plan (HASP).

For Alternative 3, surface MEC/MPPEH would be removed and destroyed and all activities
conducted in a manner consistent with applicable ARARs.

Alternative 3 is effective in the short term by minimizing the explosive safety risk of
MEC/MPPEH by permanently removing the items from the ground surface. Alternative 3 would
be effective in eliminating surface MEC/MPPEH hazards from the FI857a site. The removal of
MEC/MPPEH from ground surface would eliminate exposure to potential receptors. Long-term
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operation and maintenance would be required and periodic site inspections would need to be
performed to identify and mitigate subsurface MEC/MPPEH that exposed at the surface.

Alternative 3 provides reduction of TMV since the surface MEC/MPPEH that are encountered
during the NTCRA will be either BIP or transported to the MRS Safe Disposal Area (SDA) for
demolition. Additional residuals include trace amounts of metals and potential residual
explosives. An evaluation of the concentrations of these residuals following a MEC detonation
would be performed.

Implementability

Alternative 3 employs technologies that have been used in full-scale applications; therefore it is
technically and administratively feasible. MEC/MPPEH removal support services and tools are
readily available through a number of commercial contractors.

Alternative 3 provides the moderate level of protection to human health and the environment
among the four alternatives. MEC/MPPEH currently on the surface would be removed and
disposed of, as necessary, and the remaining subsurface MEC/MPPEH will be addressed through
LUCs. However, since this MRS is fairly small (0,8 acres), the subsurface clearance of the site
will be cost-effective and will remove the need for LUCs and their maintenance for 30 years.
Therefore, it is unlikely that the regulators will accept this alternative.

Cost

The total estimated cost for Alternative 3 is $454,936 (Appendix A). Alternative 3 includes
capital costs ($22,495) for performing the surface clearance across 0.8 acres as well as
developing and implementing LUCs (institutional and engineering controls). Engineering
controls include installation of warning signs. PRSC costs associated with this alternative
($432,441) include annual operation and maintenance for 30 years, periodic costs to perform
surface sweeps of the 10% of the MRS every five years, and Five-Year Reviews for 30 years.

4.4.4 Alternative 4 — Surface and Subsurface Removal of MEC/MPPEH
Effectiveness

Alternative 4 provides the highest level of protection to human health and the environment
within FI857a MRS. Authorized and unauthorized personnel accessing the site would be
protected from MEC/MPPEH items currently on the surface/subsurface and the potential release
of explosive related contamination will be minimized because the surface and subsurface
MEC/MPPEH items will be removed and disposed of.

Alternative 4 has worker safety issues to address prior to implementation. The main hazard to
workers during implementation associated with this alternative is working with/around
potentially live munitions. All personnel involved with the MEC/MPPEH removal would be
qualified to work on a site contaminated with MEC/MPPEH and would have documented proof
of qualifications. All applicable safety requirements would be followed for handling, storage,
and demolition/demilitarization. To protect both the site workers and visitors to the site
(authorized and unauthorized), areas where the removal is taking place would have exclusion
zones established for explosive safety purposes. Only authorized personnel would be allowed in
the exclusion zone during the normal working hours, however, authorized visitors would be
allowed in the exclusion zone under conditions specified in the DDESB-approved ESS. Worker
safety would be a concern for this alternative, but is a normal, manageable component of MEC-
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related work activities. The methodologies to safely perform these activities would be described
in the Site-Specific NTCRA WP and the HASP.

For Alternative 4, surface and subsurface MEC/MPPEH would be removed and destroyed and all
activities conducted in a manner consistent with applicable ARARs.

Alternative 4 is effective in the short term by minimizing the explosive safety risk of
MEC/MPPEH by permanently removing the items from the ground surface/subsurface.
Alternative 4 is effective in the long-term by minimizing the explosive safety hazard by
permanently removing MEC/MPPEH from the ground surface and subsurface.

Alternative 4 provides reduction of TMV since the MEC/MPPEH that are encountered during
the NTCRA will be either BIP or transported to the MRS SDA for demolition. Additional
residuals include trace amounts of metals and potential residual explosives. An evaluation of the
concentrations of these residuals will be performed.

Implementability

The removal of surface and subsurface MEC/MPPEH from the FI857a MRS is technically and
administratively implementable. MEC removal support services and tools are readily available
through a number of commercial contractors.

Alternative 4 provides the highest level of protection to human health and the environment
among the four alternatives and will result in the site closeout and unrestricted land use at
FI857a. Therefore, the regulatory agencies are likely to consider the Alternative 4 as the most
acceptable alternative at the FI§57a MRS.

Cost

The total estimated cost for Alternative 4 is $132,645 (Appendix A). Alternative 4 includes
capital costs ($132,645) for performing surface clearance across 0.8 acres, 100% DGM coverage
of the site, excavation of all anomalies above the established threshold, demolition of MEC, and
offsite disposal of MDAS. Since this alternative will result in site closeout, no PRSC costs are
associated with this alternative.
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5.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

This section presents a comparative analysis of RA alternatives for the FI857a MRS. In order to
rank the alternatives, each alternative was ranked numerically from 1 to 3 for each criterion. The
No Action alternative was rated as Not Applicable (NA). The alternative that was determined to
be the best alternative when assessed with the criterion, received a numerical ranking of 1. The
second best alternative received a numerical ranking of 2, and so forth. Once the numerical
ranking was determined for the three criteria (effectiveness, implementability, and cost) the
overall score was determined by adding up the individual numerical rankings for each
alternative. An alternative ranked “3” for effectiveness, “1” for implementability, and “3” for
cost would have an overall score of “7”. The overall scores were used to arrange the alternatives
in rank order, with the lowest score being ranked the highest.

5.1 Effectiveness

Table 5-1 provides the ranking of effectiveness criteria of the four alternatives. Alternative 1
does not achieve the RAO. Alternative 2, 3, and 4 have been developed because they were able
to achieve RAO identified in Section 3.0. If the RAO is achieved, then human health and the
environment are protected. Workers can be protected during implementation of all three
alternatives using standard personal protective equipment and MEC detecting devices and
procedures. The explosive safety risk to the human health will be minimized through the
removal of MEC contamination, which, if left in place, could also potentially serve as a source of
chemical environmental contamination. Therefore, Alternative 4 is more protective of the
human health and the environment than Alternatives 2 and 3 because it directly addresses the
explosive hazard through removing MEC/MPPEH from both surface and subsurface of the site.

All three alternatives can comply with the action-specific ARARs, which apply to the
implementation of the alternatives. The subsurface RA will adhere to all regulations regarding
environmentally sensitive locations, excavations, detonations, and explosives transportation, use,
and storage. Therefore, subsurface removal meets more ARARs than a surface clearance or
LUCs. Surface removal meets more ARARs than LUCs.

For the short term effectiveness, the LUCs alternative is ranked best because it reduces risk upon
implementation, requires little time to implement, and has minimal adverse effects on the public
and the environment. The surface removal alternative is ranked second best as it reduces risk
upon implementation, requires less time and effort to implement than subsurface removal, and
results in few public and environmental impacts. The subsurface removal alternative is ranked
third because it requires more planning and has more of an impact on the environment.

For the long-term effectiveness, the subsurface removal alternative is ranked best because it
would eliminate any buried MEC/MPPEH in the area. For the same reason Alternative 4 is
ranked best for the reduction of TMV.

As shown in Table 5-1, Alternative 4 is ranked best in terms of effectiveness.
5.2 Implementability

All of the alternatives are technically and administratively feasible. Implementing Alternative 2
would be easier than implementing any of the other alternatives, from both an administrative and
a technical feasibility perspective. In addition, Alternative 2 could be accomplished in a
relatively shorter length of time than that required to implement an RA.
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Table 5-1 Effectiveness Criteria Evaluation

Protection
Alternative of Human
Health

Protection | Compliance | Short- | Long- | Reduction | Overall

of Workers | with ARARs | Term | Term of TMV Score Lrial

Alternative 1

. NA NA NA NA NA NA NA NA
No Action

Alternative 2

LUCs 3 1 3 1 3 3 14 3

Alternative 3
Surface
Removal of
MEC/MPPEH
Combined with
LUCs

Alternative 4
Surface and
Subsurface 1 1 1 3 1 1 8 1
Removal of
MEC/MPPEH

From technical and administrative perspectives, implementation of a subsurface removal is the
least feasible. Unlike surface removal, a subsurface removal requires excavation equipment (in
addition to specially trained and qualified personnel and a means of MEC disposal, which is
required for all RAs). WPs and removal reports are more difficult to document. The subsurface
removal alternative generally requires more logistical and management support than the surface
removal alternative and it would take more time and effort to implement than surface removal.

Considering the high MEC/MPPEH risk level, it was determined that the regulatory agencies and
community are likely to consider the subsurface removal alternative as the most acceptable
alternative in this areca. Therefore, the subsurface removal alternative is ranked best in terms of
state agency and community acceptance. Surface removal is ranked second, as state agencies
and community are likely to be less enthusiastic about a clearance that does not address
subsurface risks. LUCs are ranked third, as state agencies and community are likely to prefer a
response action that addresses removal of the hazards.

As shown in Table 5-2, all three alternatives have the same rank in terms of implementability.
5.3 Cost

The present-worth costs of each of the alternatives are summarized in Table 5-3. The detailed
cost breakdown for each alternative is provided in Appendix A. As shown in Table 5-3,
Alternative 4 is ranked best in terms of cost.

5.4 Overall Ranking of Alternatives

The overall ranking of the different alternatives in terms of their effectiveness, implementability,
and cost is presented in Table 5-4. Alternative 4 has the best overall ranking and is
recommended alternative.
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Table 5-2 Implementability Criteria Evaluation

Admin
Feasibility

Overall
Score

Technical
Feasibility

Regulatory
Acceptance

Community

Alt ti
ernative Acceptance

Rank

Alternative 1

No Action NA NA NA NA NA NA

Alternative 2
LUCs

Alternative 3
Surface
Removal of
MEC/MPPEH
Combined with
LUCs

Alternative 4
Surface and
Subsurface

Removal of
MEC/MPPEH

Table 5-3

Cost Criteria Evaluation

Alternative

Total Project
Duration
(Years)

Capital Cost

Total O&M Cost

Total Present
Cost of
Alternative

Rank

Alternative 1
No Action

NA

NA

NA

NA

NA

Alternative 2
LUCs

30

$45,397

$335,879

381,276

Alternative 3
Surface
Removal of
MEC/MPPEH
Combined with
LUCs

30

$22,495

$432,441

454,936

Alternative 4
Surface and
Subsurface
Removal of
MEC/MPPEH

$132,645

$0

132,645

FPM Remediations, Inc.
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Table 5-4

Alternatives Evaluation

Alternative

Effectiveness
Rank

Implementability
Rank

Cost Rank

Overall Score

Overall
Rank

Alternative 1
No Action

NA

NA

NA

NA

NA

Alternative 2
LUCs

Alternative 3
Surface
Removal of
MEC/MPPEH
Combined with
LUCs

Alternative 4
Surface and
Subsurface

Removal of
MEC/MPPEH
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6.0 RECOMMENDATIONS

This EE/CA presents the selected RA alternative for the MEC/MPPEH hazards at the FI857a
MRS at Holloman AFB in Otero County, New Mexico, developed in accordance with CERCLA
as amended and consistent with the NCP. This decision is based on the information gathered
during the previous investigations completed at the site and included in the Administrative
Record for the site. The action recommended for this site is Alternative 4 — Surface and
Subsurface Removal of MEC/MPPEH, which will achieve the RAO with a higher certainty of
success and is consistent with what is anticipated to be overall final remedy for the site. This
alternative addresses the explosive safety issues associated with MEC/MPPEH, while the other
alternatives leave them in place by varying degrees with no means to mitigate the hazard.
Additionally, Alternative 4 provides the greatest protection of human health and the environment
and long term effectiveness while being less expensive to implement than the other alternatives.
Implementation of this alternative will permit site closeout which means that no restrictions on
future land use are needed for this site and no further restoration funds are required to be
expended at FI8§57a MRS. Conditions at the site meet the USEPA 40 CFR § 300.415(b)(2)(vi) -
threat of fire or explosion - criterion for initiating an RA. The total project cost, if approved, is
estimated to be $132,645 with no PRSC costs.

6.1 Public Participation

Following completion of the EE/CA, community relations and administrative record activities
necessary for all RAs will be performed.

According to Section 300.415(m) of the NCP, the Lead Agency (USAF) will conduct the
following community relations activities:

e Designate a community relations spokesperson,

e Establish the information repository,

e Conduct community interviews,

e Prepare Community Relations Plan, and

e Issue public notice in the Alamogordo Daily News of availability of the EE/CA.

According to Section 300.820 of the NCP, the Lead Agency will conduct the following
administrative record requirements:

e Establish the administrative record file,

e Publish public notice of the availability of the administrative record file,
e Hold a public comment period,

e Develop written responses to significant public comments, and

e Complete the administrative record file after selecting the response.

Written responses to significant comments will be summarized in an Action Memorandum and
will be included in the Administrative Record.

FPM Rremediations, Inc. 6-1 October 2014
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6.2 Removal Action Schedule

The general completion time frames for activities associated with the NTCRA at the FI857a

MRS are summarized in Table 6-1.
Table 6-1

Removal Action Schedule

EE/CA
(preparation, review, and approval)

15 November 2013 to 6 October 2014

Action Memorandum
(with public comment period)

16 September 2014 to 4 June 2015

Explosives Safety Submission

1 October 2013 to2 September 2014

NTCRA WP 1 May 2015 to 19 January 2016
(preparation, review, and approval)
Fieldwork 20 January 2016 to 2 February 2016
After Action Report 9 March 2016 to 25 November 2016
Site Closeout 26 November 2016 to 4 July 2018

FPM Remediations, Inc.
Contract No. FA8903-13-C-0008
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Alternative 1
No Action
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There 1s no cost associated with Alternative 1.
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Land Use Controls
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Alternative 3
Surface Removal of MEC/MPPEH Combined with LUCs
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Alternative 4
Surface and Subsurface Removal of MEC/MPPEH
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1.0 INTRODUCTION

This Remedial Investigation (R1) Work Plan (WP) describes the work elements, technical
approach, and safety guidance to conduct an RI at one Military Munitions Response Program
(MMRP) Munitions Response Site (MRS) at Holloman Air Force Base (AFB) located in south-
central New Mexico in Otero County. The MRS requiring the RI is the Debris Field (RR869a).

1.1 Project Authorization

The investigation is being performed in support of the United States Air Force (USAF) MMRP
at Holloman AFB. The MMRP was created by Congress in 2001 under the Defense
Environmental Restoration Program (DERP) as established by Section 211 of the Superfund
Amendments and Reauthorization Act (SARA) of 1986 and is codified in Sections 2701-2710 of
Title 10 of the United States Code (U.S.C.). The Department of Defense (DoD) has established
the MMRP under the DERP to address DoD sites with Unexploded Ordnance (UXO), Discarded
Military Munitions (DMM), and Munitions Constituents (MC) located on current and former
military installations.

The USAF is the lead agency for this RI. Participation of and cooperation with federal, state,
and local authorities and the local public will be solicited for the duration of this activity and for
all environmental restoration activities at Holloman AFB. Participation of these entities is
required for the environmental restoration process and aids in ensuring the protection of human
health and the environment. Federal, state, and local authorities will have input into the actions
implemented at Holloman AFB through planning meetings, plan review, and the public comment
process. Concerns of the federal, state, and local authorities will be solicited and provisions of
federal, state, and local regulations will be given full consideration for all actions taken at
Holloman AFB.

This RI WP is being completed by the FPM Remediations, Inc. (FPM) Team, under FPM’s Air
Force Civil Engineering Center (AFCEC) Contract FA8903-13-C-0008, to support the USAF
MMRP. The Statement of Objectives (SOO) for the Performance-Based Remediation (PBR) at
Holloman AFB is included in Appendix A.

1.2 Project Purpose and Scope

The purpose of this RI is to provide site data of sufficient quantity and quality to close existing
data gaps at the RR869a Debris Field MRS. Geophysical investigation was not performed at the
site, and therefore, there is no information regarding the distribution of subsurface anomaly
density. Intrusive investigation is not planned for the RI field activities, since FPM intends to
remove all detected subsurface anomalies above the established threshold based on site-specific
data from the MRS during a follow-on Non-Time-Critical Removal Action (NTCRA). However,
if the RI Digital Geophysical Mapping (DGM) results indicate that 100 percent (%) removal of
subsurface anomalies during NTCRA is not a feasible option (more than 1000 DGM anomalies),
intrusive investigation will be performed during this RI to characterize the nature and extent of
Munitions and Explosives of Concern (MEC)/Material Potentially Presenting an Explosive
Hazard (MPPEH) and MC within the MRS in order to focus follow-on NTCRA on MEC and/or
MC delineated areas.

Specific project tasks will include: (1) Site visits; (2) Preparation of technical planning
documents including an Explosives Safety Submission (ESS) and RI WP; (3) RI field activities
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including surface clearance, DGM, intrusive investigations (if required) and MC sampling, and
(4) preparation of deliverables such as R1 Report.

1.3 Summary of Technical Approach

A summary of the technical approach is presented below. The detailed technical approach is
presented in Field Investigation Plan (Section 3).

(1) Surface Clearance and brush clearing (if required) — 100% surface clearance will be
performed across the MRS. The purpose of the surface clearance is to remove surface
hazards (MEC or MPPEH) and eliminate sources of DGM signal interference.

(2) Grid-Based DGM — 100% DGM coverage will be conducted utilizing:

e Geometrics Cesium Vapor Marine Magnetometer G-858 (G-858) at RR869a. The
magnetic system will be comprised of two (2) or more G-858 sensors separated
horizontally 0.6 meters (m) in order to increase the productivity of data
collection. The detection capabilities of magnetometers are not anticipated to be
impacted by site geology. However, if the capabilities of the magnetometers are
impacted by site conditions, Electromagnetic Induction (EMI) sensor EM61-
MK2 (EM61) will be used for DGM data collection.”

(3) Geophysical data analysis and preparation of an anomaly table.

(4) If deemed feasible, all anomalies from the anomaly table will be excavated during the
follow-on NTCRA (intrusive activities are not planned for this RI). However, if 100%
removal of subsurface anomalies is not a reasonable option for NTCRA (more than 1000
DGM anomalies), one of the following approaches will be implemented during this RI:

e Anomalies will be ranked using the advanced technology (MetalMapper), and all
targets not classified as high confidence non-targets of interest will be excavated
during NTCRA.

e Visual Sample Plan (VSP) statistical module will be used to provide 95%
confidence of MEC/MPPEH potential at the site. This approach includes
intrusive investigation of randomly selected anomalies during this RI.

1.4 Work Plan Organization
This RI WP has been organized as follows:

Section 1: Introduction - describes the project authorization, project purpose and scope, site
location, setting, and current and future land uses.

Section 2: Technical Management Plan - identifies the project objectives, organization schedule
and deliverables, reporting and public relations support, and identifies key project personnel and
their roles.

Section 3: Field Investigation Plan - describes the methodology and procedures to be followed
for the field investigation.

Section 4: Quality Control Plan (QCP) - describes the standard processes that will be used to
monitor, inspect, and control daily activities to ensure quality performance, processes to correct
quality issues, Quality Control (QC) to contract deliverables, and QC reporting requirements.

FPMprcmediations, inc. 1-2 October 2014
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Section 5: Explosives Management Plan - provides the details for management of explosives-
related operations conducted at the MRS.

Section 6: Environmental Protection Plan (EPP) - provides the approach, methods, and
operational procedures to be employed to protect the natural environment during field activities.

Section 7: References - provides a list of references used to develop this RI/FS WP.

Appendix A: The Statement of Objectives - provides a copy of the SOO for the PBR at
Holloman AFB.

Appendix B: Health and Safety Plan (HASP) — outlines the level of personal protection and safe
operating guidelines.

Appendix C: Points of Contact - identifies Points of Contact (POC) for the RI.

Appendix D: Uniform Federal Policy — Quality Assurance Project Plan (UFP-QAPP) - includes
Standard Operating Procedures (SOPs) that will be used during RI field activities for MC
sampling and a MC Sampling and Analysis Plan prepared in accordance with (IAW) the UFP-
QAPP.

Appendix E: Contractor Forms - provides copies of the field forms that will be used during the
RI field activities.

Appendix F: ESS - provides safety criteria for planning and siting explosives operations.

Appendix G: Contractor Personnel Qualification Certification Letter — certifies that key UXO
personnel meet training and experience requirements.

Appendix H: Project Schedule - provides detailed project schedule.
1.5 Site Location

Holloman AFB is located in south-central New Mexico, 7 miles west of the city of Alamogordo
in Otero County (Figure 1-1). It is adjacent to the White Sands Missile Range (WSMR). A
portion of the Base to the south is bordered by Route 70, which also runs roughly north-south
and parallel to the eastern boundary of the Base. Holloman AFB occupies approximately 50,763
acres of land. It is contiguous to the much larger (2.2 million acre) WSMR, and located in the
eastern portion of the WSMR. The southern portion of Holloman AFB contains the flight line,
composed of a series of runways running north-south, east-west, and northeast southwest. The
Main Base is located at the southeast corner of the installation, where Route 70 borders the site.
The Main Base contains housing and administrative buildings. The West Area and the North
Area refer to the improved areas around the original airfield (southeastern triangle formed by the
runways). High Speed Test Track (HSTT) runs north-south and is located northwest of the
airfield. The track is the world’s longest of its kind at 9.5 miles and has been used for an array of
missile testing for decades and is still in use today. Access to Holloman AFB requires
admittance through the security gate and there is a fence around the installation.

1.5.1 Installation Mission and History

Holloman AFB began nine months after the U.S. entered World War 1l (WWII), and was an
integral facility in the early stages of the U.S. space program throughout the Cold War. On 6
February 1942, construction began on an extensive bombing and gunnery range later known as
the Alamogordo Bombing and Gunnery Range. On 10 August 1942, the Alamogordo Army Air
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Field (AAAF) was officially established. Because the facility was initially intended to be used
by Great Britain as part of their WWII British Training Program for bomber crews, the Base was
designed after Royal Air Force bases. The first atomic bomb was detonated at the Trinity Site in
the northwest corner of the Alamogordo Bombing and Gunnery Range (now the WSMR) on 16
July 1945. In 1946, as more lands became available within the Tularosa Basin, the AAAF was
reassigned to be a missile development facility. With the creation of the USAF as a separate
service, the facility came under the direction of the Air Materiel Command, which decided that
the facility would be used to conduct guided missile programs. On 13 January 1948, the Base
was renamed Holloman AFB, after Col. George V. Holloman, an early pioneer in guided missile
development.

To support the Holloman mission of developing guided missiles, the Army Ordnance Corps built
White Sands Proving Grounds at about this time. The combination of the White Sands Proving
Grounds and Alamogordo Bombing Range was 100 miles long and 40 miles wide. On 1
September 1952, the two ranges were combined to form the Integrated White Sands Range.
From 1952 to 1970, missile development and testing at White Sands included the Snark Matador,
Mace, Falcon, Aerobee, JB-2 Loon, and Firebee missiles. High speed sled tests, high altitude
balloon projects, and Aeromedical Field Laboratory experiments were also conducted. Testing
activities included the Central Inertial Guidance Test Facility and the Radar Target Scatter Test
Facility.

In 1972, the Base was taken over by Tactical Air Command and became primarily a fighter base
with some continued developmental testing. On 15 November 1991, command responsibility
was transferred from the 833rd Air Division to the 49th Wing. Today, the 49th Wing provides
leadership to the installation. Two projects begun during the Cold War era continue on the Base:
the HSTT and the Primate Research Lab (both considered tenant organizations)

1.5.2 RR869a Debris Field MRS Site Description

The RR869a Debris Field MRS is a 3.5-acre site located in the south-central portion of the Base
north of Munitions Storage Buildings 1197 and 1198 (Figure 1-1). The site is located south of
Ritas Draw. Initially the site was identified as 3.6-acre Munitions Response Area (MRA) 869;
however, due to overlapping boundaries with Installation Restoration Program (IRP) Site OT-04
the Comprehensive Site Evaluation (CSE) Phase Il investigation (HDR Environmental,
Operations and Construction, Inc. [HDR], 2013) recommended splitting the MRA 869 into two
MRSs. The Debris Field (RR869) MRS (0.1 acres) is comprised of the overlapping portion with
IRP Site OT-04, which was investigated under the IRP and is therefore ineligible under the
MMRP and the Debris Field (RR869a) MRS, consisting of the remaining 3.5 acres and will be
the only MRS addressed during this RI.

Exact historical munitions use at the MRA 869 are unknown, however during previous
investigations, debris consistent with a possible missile/drone crash were observed along with 5-
inch rocket motor fragments, small arms projectiles, small amounts of clay target debris, possible
2.75-inch rocket launcher debris, one expended hand grenade fuze, and squibs, one of which was
complete and treated as MEC.

Based on previous investigation results the following may be found at the site:
»  2.75-inch rocket,
» 5-inch rocket,
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*  Hand grenades,

»  Electric squibs, and

« Small arms ammunition: 12, 16, and 20 gauge shot shells, 5.56mm, 7.62mm, and
.50 caliber.

1.5.3 Climate

Holloman AFB is located in a semi-arid region within the northern portion of the Chihuahuan
Desert. Its climate resembles other semi-arid regions with warm to hot summer days, cool
nights, and mild winters. Monthly mean high temperatures range from 55 degrees Fahrenheit
(°F) in January to 93.6°F in August. Monthly mean low temperatures range from 29°F in
January to 66°F in July. Evapotranspiration is usually high due to dry air, large daily solar
radiation totals, seasonally high winds, and warm temperatures. Seasonal fluctuation in
precipitation rates is a result of prevailing wind directions, which can bring in frontal storms
from the north or the Pacific or Caribbean cyclonic systems. Holloman AFB averages 13.20
inches (in) of annual rainfall. Nearly half of this amount falls within the months of July through
September, known as the summer monsoons. Monsoon thunderstorms are generally short in
duration and high in intensity. Occurrences are highly variable from year to year and one or two
short-term events may contain a large percentage of the net annual precipitation.

1.5.4 Topography

Holloman AFB lies within the Tularosa basin of south-central New Mexico. This area is part of
the Mexican Highland section of the Basin and Range physiographic province and is
characterized by fault block mountains interspersed with low desert plains and basins. The Base
lies on relatively flat alluvial plains below the Sacramento Mountains. These plains are bordered
to the west by the White Sands dune field. Elevations range from 4,000 to 4,250 feet (ft) above
mean sea level (Sky Research, Inc. [SKY], 2011).

The topography of the RR869a Debris Field MRS consists of heavily sloping terrain with gorges
and gullies.

1.5.5 Soils

The soils on Holloman AFB are basin fill deposits formed primarily from alluvial and eolian
processes. All soils have a high gypsum and salt content, primarily due to the eastern migration
of gypsum sands from WSMR and White Sands National Monument. Alluvial floodplains on
the eastern and southern portions of the Base are basin fill deposits from the western slope of the
Sacramento Mountains. Subsoils, or undersoils, are formed from sediments of Lake Otero, a
Pleistocene lake formed during a climatic cycle of increased moisture. During periods of low
precipitation, this large lake, reaching a depth of several hundred feet, would contract and leave
salt and gypsum evaporates. Holloman AFB has three primary soil types: several associations
and complexes of Holloman, Gypsum Land, and Yesum soils, located in the flats; Dune Land,
found in the White Sands dunes; and Mead silty clay loam soil, found in the alluvial floodplains
(including most jurisdictional wetlands). None of the soil types are very productive, due to high
gypsum and salt content, and all are highly subject to both wind and water erosion when the
vegetation is sparse or the soil is exposed.
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1.5.6 Geology

Holloman AFB is located in the Tularosa Basin, a downfaulted, closed, intermountain basin
located in the southern portion of the Rio Grande Rift. The Tularosa Basin is a bolson, which is
a basin with no surface drainage outlet, in which sediments are carried by surface water into the
closed basin and deposited (Bhate, 2007). The Tularosa Basin is thought to have formed
approximately 35 million years ago as a result of faulting, with the most recent formational
activity having occurred as recently as 10,000 years ago. Basin fill of the Tularosa Basin is
derived from the erosion of the uplifted material and fluvial deposits from the Rio Grande River.
The Basin fill consists of unconsolidated coarse- to fine-grained alluvial fan deposits along the
rims of the basin that are gradational toward the basin into finer-grained alluvial, fluvial, and
lacustrine deposits. Evaporite materials, such as selenite, are present. Prominent local
physiographic features include the Sacramento Mountains to the east, San Andres Mountains,
and White Sands National Monument to the west (49th FW, 2009). The Tularosa Basin was
formed as a structural trough during the Middle to Late Cenozoic era. Alluvial fill deposition
includes sand, gravel, and clay in alluvial fans along the basin margins and extensive lake,
alluvial, and evaporate deposits within the interior basin.

1.5.7 Hydrogeology

Streams sustained by groundwater discharge within the basin include Salt Creek and Malpais
Spring. It is estimated that the groundwater resources of the Tularosa Basin contain over 100
million-acre feet of brackish groundwater. A wide range of water chemistries including sodium
chloride, carbonate, and sulfate-based brine waters exist in the basin and water with salinity from
1,000 parts per million (ppm) Total Dissolved Solids (TDS), approximate to fresh water, to over
20,000 ppm TDS, approximate to sea water, can be found within the basin. The predominance
of groundwater occurs as an unconfined aquifer in the unconsolidated deposits of the central
basin. The primary source of groundwater recharge is percolation of rainwater and a minor
contribution from stream run-off along the western edge of the Sacramento Mountains. Beneath
Holloman AFB, groundwater ranges from 5 ft to 50 ft belowground surface (bgs). Groundwater
flow is generally toward the southwest with localized influences from the variations in Base
topography with shallower groundwater found on the southern end of the Base (SKY, 2011).

1.5.8 Hydrology

The only permanent water in the Tularosa Basin is found in small streams between Alamogordo
and Three Rivers, New Mexico. There are no perennial streams within Holloman AFB or in the
nearby surrounding landscape; however, a set of perennial pools exist within the Base. They are
the final one-third of the Lost River, a set of pools near the confluence of Ritas and Malone
Draws, and the Salt Lakes just south of the Lost River and Camera Pad Road Pond. The Rio
Grande, located west of the San Andres Mountains, and the Pecos River, east of the Sacramento
Mountains, are the closest perennial rivers in the region. There are at least nine prominent east-
west drainages that receive intermittent flows during seasonal thunderstorms. The largest of
these drainages is the Lost River drainage system, including alone Draw, Carter Draw, and Ritas
Draw.  According to the Integrated Natural Resources Management Plan (INRMP),
approximately 650 ft. on either side of the middle of the Ritas Draw is a wetland buffer zone.
Prior to extensive management of the surface topography and construction of U. S. Highway
70/82, Dillard Draw emptied into the Main Base, creating a network of flats and playas including
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what are now Lake Holloman, Stinky Playa, and Pond G. Construction activities have disrupted
the natural flow of this wetland ecosystem (SKY, 2011).

A portion of the MRS boundary comingles with the wetland buffer zone associated with Ritas
Draw.

1.5.9 Vegetation

The vegetation of Holloman AFB is consistent with that of the Tularosa Basin and includes
mesquite, creosote bush, and grasses. Succulents such as cactus, agave, and yucca also occur.
Sensitive species that currently receive no federal protection include lichen (A. clauzadeana),
proposed for rare and endangered listing and the grama grass cactus, included due to its former
candidate status (SKY, 2011).

Vegetation in the vicinity of the RR869a Debris Field MRS is consistent with desert scrubland.
1.5.10 Ecological Profile

No federally listed species covered under the Endangered Species Act currently reside at
Holloman AFB. Several federally listed species, however, have been observed at the Base in the
past. Mountain plover (proposed federally threatened) nested at Lake Holloman during the
1980s. Brown pelicans (recently delisted) are occasionally observed at Lake Holloman and the
constructed wetlands. Peregrine falcons (recently delisted) regularly forage at Lake Holloman.
Five other sensitive species currently receive no federal protection: a lichen (A. clauzadeana),
proposed for rare and endangered listing; the grama grass cactus, included due to its former
candidate status; the White Sands pupfish, a state-endangered species; the western burrowing
owl, a species of concern; and the western snowy plover, also a species of concern.

The White Sands Desert Pupfish is a federal species of concern and a threatened species in the
state of New Mexico (New Mexico Department of Game and Fish [NMDGF], 2012). According
to the INRMP, potential White Sands Pupfish (Cyprinodon tularosa) habitat exists in a portion
of the RR869a Debris Field MRS. The MRS is slightly within the wetland buffer zone, and as
such appropriate measures will be taken to ensure that there are no negative impacts to the
species and habitat. Management of this species falls under the jurisdiction of the New Mexico
Department of Game and Fish. Potential habitat on Holloman AFB includes all stream channels
of the Lost River, White Sands Missile Range, and a corridor 660 ft wide extending 330 ft from
either side of the center of the stream channel (HDR, 2013). White Sands Pupfish habitat also
includes any other areas where they are found or transplanted by mutual agreement of all
signatories as well as a 330 ft buffer around the said habitat as demonstrated in the previous
delineations, with the exception of the four isolated populations of trans-located fish formerly
located in experimental ponds near Lake Holloman on Holloman AFB and any future exceptions
under mutual agreement. No other threatened or endangered species habitat exists within the
RR869a Debris Field MRS boundary.

1.5.11 Building, Structures and Utilities Near/Within MRS

The RR869a Debris Field MRS is unused and characterized by open space with vegetation
consistent with desert scrubland. A portion of the MRS boundary is shared with IRP Site OT-04;
however, this site is fenced off from the MRS. There are 100 buildings located within a 2-mile
radius of the RR869a Debris Field MRS. Operational mission support, recreational, and
buildings that support the flight line are located to the south of the RR869a Debris Field MRS
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within a 4-mile radius (HDR, 2013). No known utilities are known to exist on/near the location
of the Debris Field.

1.6 Previous Investigations

Previous investigations performed at the Debris Field MRA 869 included:
e Modified CSE Phase | (Shaw Environmental, Inc. [Shaw], 2010), and
e CSE Phase Il (HDR, 2013).

1.6.1 Modified CSE Phase I

Modified CSE Phase | was completed in 2010. Prior to the start of the CSE Phase I, no MRAs
had been discovered at Holloman AFB and it was believed that there was a low probability of a
significant number of MRAs being found at Holloman AFB. Therefore, the USAF has modified
the CSE Phase | process by deferring some actions typically performed in a Phase I, to the CSE
Phase Il, if a Phase Il is required. For this Modified CSE Phase I, it was determined that a
Conceptual Site Model (CSM) and Munitions Response Site Prioritization Protocol (MRSPP)
and Hazard Ranking System (HRS) scoring elements were not required. The activities
performed during the CSE Phase I included identification and review of data repositories located
both on and off the installation, interviews with Base personnel, and visual surveys.

Modified CSE Phase | Results

The Modified CSE Phase | was performed to characterize the site; evaluate actual or potential
release(s) of hazardous substance(s), pollutant(s), or contaminant(s) to migration/exposure
pathways (groundwater, soil, and air) from MRASs; and evaluate associated targets of concern
(Shaw, 2010).

During the Modified CSE Phase | field survey activities, debris was observed along the southern
slope of Ritas Draw, north of Munitions Storage Buildings 1197 and 1198. Upon further
examination, debris consistent with a possible missile/drone crash was observed. Additional
munitions debris (MD) observed at the site included fragments of 5-inch rocket motors (Shaw,
2010).

During the field investigation, no structural features were observed. The field team observed
potential high explosive fragments and MD consistent with a missile or drone crash site.

Recommendations for the CSE Phase Il included surface soil and subsurface soil sampling to
assess if MC has been released to the environment at the Debris Field.

1.6.2 CSE Phase Il
A CSE Phase Il investigation was performed at MRA 869. The field activities included:
e Visual surveying to identify MEC or MEC-related items and/or features,

The sites were prioritized for further munitions response actions, based on relative risk, using the
MRSPP scoring system. The MRS Priority is determined by selecting the highest rating from the
Explosives Hazard Evaluation (EHE), Chemical Hazard Evaluation (CHE), and Human Health
Hazard Evaluation (HHE) modules and ranges from 1 to 8. Priority 1 and 8 indicate the highest
and the lowest potential hazards, respectively. Only a site with a chemical warfare hazard can
receive an MRS Priority of 1.
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CSE Phase Il Results
The CSE Phase 11 field investigation occurred from October 2011 to March 2012.

During the field investigation visual survey transects were completed at the Debris Field MRA.
Metal scrap was observed throughout the area. Small arms-related debris consisted of one .50
cal projectile and sparse clay target debris. The field team observed various items that were
identified as rocket launcher and possible rocket debris including 2.75-inch launcher debris and
possible 5-inch rocket debris among other unidentifiable items. These items were documented as
MD. One expended hand grenade fuze was also observed. Expended electric squibs were
observed, along with one squib with a single intact charge. Holloman Explosive Ordnance
Disposal (EOD) was notified of the intact squib and collected the item for disposal. No other
MEC items were discovered. No craters indicative of a target area were identified.

Sampling was not conducted during the CSE Phase Il because no potential sources of MC were
found during MRA surveys. Any risk at this MRA is expected to be similar to background
conditions. The unfired squib round identified, are typically used to initiate an aircraft counter
measure device and are considered a low explosive hazard. Squibs are not considered high
explosive and the quantities of explosives in the items are not high enough in concentration to
pose an explosives hazard; therefore sampling for explosives was not justified during this
investigation. Figure 1-2 shows the CSE Phase Il Identified items and visual reconnaissance
transects.

The results from the CSE Phase Il were also used to modify the investigated MRA boundary
resulting in two MRSs (as shown and previously discussed). The RR869 Debris Field MRS
(0.1 acres) was investigated as part of OT-04 under the IRP and is therefore ineligible under the
MMRP. The RR869a Debris Field MRS, consists of 3.5 acres and will be the only MRS
addressed during this RI.

The RR869a Debris Field MRS obtained an MRSPP score of 5 and was recommended for
further munitions response action. Due to RR869 Debris Field MRS being ineligible for the
MMREP it was not scored using the MRSPP.

1.7 Conceptual Site Model
1.7.1 MEC Exposure Pathway Analysis

MEC Exposure Pathway Analysis for the RR869a Debris Field MRS is shown in Figure 1-3.
Munitions-related activities that have occurred at both sites are the primary source of the
potentially explosive MEC. Based on CSE Phase Il results, potential for MEC at RR869a Debris
Field MRS was found in the form of MD associated with 2.75-inch rockets, 5-inch rockets,
squibs, and hand grenade fuzes, as well as unidentified MD.

The impacted medium considered for MEC exposure at RR869a Debris Field MRS is both
surface and subsurface soil.

A variety of naturally occurring processes may alter the condition of the land at the site resulting
in a potentially explosive subsurface item being exposed at the surface and becoming more
accessible to contact with people or the environment. These processes may include frost heave,
flooding and erosion. A variety of intrusive activities by people also may alter the condition of
the land at the site in a manner that a subsurface MEC item may become exposed at the surface.
These may include construction activities that involve excavation.
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The RR869a Debris Field MRS is accessible by human receptors, including Base personnel, and
contractors; and may be accessible to trespassers. Thus, exposure pathways are shown to be
complete for all of these receptor categories for MEC on the soil surface (Figure 1-3). MEC
exposure pathways are shown to be potentially complete for MEC in the subsurface for
authorized Base personnel and contractor human scenario. Trespassers are typically unlikely to
engage in soil disturbing activities.

Biota are generally not considered when evaluating MEC risk because, risk to biotic receptors is
usually evaluated at the population level. Though an individual ecological receptor may
experience a negative affect from encountering MEC, MEC does not pose risk to biotic
populations unless a large area of habitat were to be destroyed, for example, by a large
detonation. Since the CSE Phase Il did not discover craters or MD items capable of damaging
large areas of habitat, MEC exposure pathways to biota are shown as incomplete (Figure 1-3).

1.7.2 MC Exposure Pathway Analysis
MC Exposure Pathway Analysis for RR869a Debris Field MRS is shown in Figure 1-4.

In general, migration pathways involve movement via air, water, soil, and the interfaces between
these media. Based on the types of releases and the characteristics of MC /Contaminants of
Potential Concern (COPCs), the fate and transport of contaminants at Holloman AFB is expected
to occur mainly in the terrestrial environment, but there is potential for migration by aquatic and
atmospheric pathways as well.

In the terrestrial environment, if the contaminant is released to soil, it may volatilize, adhere to
the soil by sorption, leach into the groundwater with precipitation, or degrade due to chemical
(abiotic) or biological (biotic) processes. If the contaminant is volatilized from soil, it may be
released to the atmosphere or migrate to groundwater. Constituents that are dissolved in
groundwater may eventually be transported to a surface aquatic environment.

In the atmospheric environment, contaminants may exist as vapors or as suspended particulate
matter. The transport of contaminants relies mostly on wind currents, and continues until the
contaminants are returned to the earth by wet or dry deposition. Degradation of organic
compounds in the atmosphere can occur due to direct photolysis, reaction with other chemicals,
or reaction with photochemically generated hydroxyl radicals. Based upon the data collected
during CSE Phase Il activities, transport of MC/COPCs via the atmospheric environment is
unlikely at Holloman AFB and therefore at the RR869a Debris Field MRS as well.

Human Receptors at the RR869a Debris Field MRS include authorized Base personnel,
contractors, and possibly trespassers (current and future). The exposure pathways include direct
(or incidental) ingestion of soil (surface and subsurface), dermal contact with soil, and inhalation
of volatiles and fugitive dusts from contaminated soil. For RR869a, exposure pathways are
shown to be potentially complete for all of the aforementioned human receptor categories for
MC at surface (Figure 1-4). The exposure pathways are shown to be potentially complete for
MC in the subsurface for all human scenarios except trespassers (current and future), which are
unlikely to engage in soil disturbing activities.

Ecological receptors the MRS include terrestrial invertebrates, plants, and terrestrial birds,
mammals, and reptiles. MC exposure pathways to biota are shown as potentially complete at
both the surface and subsurface for MC.
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Figure 1-3
MEC Exposure Pathway Analysis
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There is no present-day human exposure to groundwater at Holloman AFB. The aquifer below
Holloman AFB is an unconfined sole source brackish aquifer, with an average depth to
groundwater of 5 ft. to 50 ft. bgs. Groundwater flow beneath the installation generally occurs
from the northeast to the southwest, and depths to groundwater tend to be shallowest toward the
main installation. Depending on future land use, there is a possibility that groundwater supply
wells could be put in place for domestic and/or industrial uses, though the high total dissolved
solids in the aquifer indicates that the water would likely need pretreatment before it was
considered potable. Therefore, exposure pathways are shown to be incomplete for MC in ground
water for all receptors at the MRS.

1.8 Current and Future Land Uses
1.8.1 RRB869a Debris Field MRS

The RR869a Debris Field MRS is currently unused open space and no known changes to the
future land use have been indicated. The site is located north of gate IP-11, which is secured
with a combination lock. There is no fencing or other controls associated with the site; however,
access to Holloman AFB requires admittance through the security gate and there is a fence
around the installation. Therefore, access to the MRS is restricted for the general public, but is
open to Base personnel and contractors.
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2.0 TECHNICAL MANAGEMENT PLAN

For the RI process to be successful, close coordination and cooperation between the
stakeholders, community regulators, and technical support personnel must occur. The following
sections describe the technical management approach for the RI characterization activities. The
Technical Management Plan details the organizational structure roles and functions of the project
management approach methods and operational procedures that will be used during the RI.

2.1 Project Objectives
The objectives of the RI are to:

e Achieve 100% DGM coverage of the RR869a Debris Field MRS and identify the number
of subsurface anomalies for the follow-on NTCRA.

e Evaluate feasibility of 100% removal of all subsurface anomalies during NTCRA. If
deemed feasible (less than 1000 DGM anomalies), the RI Report will be completed. If
not, anomalies will be either ranked using the MetalMapper or VSP statistical module
will be used to provide 95% confidence of MEC/MPPEH potential on the sites.

e Achieve concurrence from regulators and stakeholders on the selected approach.

2.2 Project Organization

The RI for the RR869a MRS will be completed by FPM using subcontractors as needed. A
project team organization chart, illustrating the relationships of key project personnel for the RI
is provided in Figure 2-1. Close coordination will be maintained with the project delivery team
(PDT) consisting of AFCEC, Holloman AFB, New Mexico Environment Department (NMED),
and United State Environmental Protection Agency (USEPA) Region 6.

2.3 Contractor Personnel

The FPM project team will consist of personnel experienced in MEC/MPPEH and MC
investigations. Key contractor project team members will include a Program Manager, Project
Manager (PM), MMRP Manager, Munitions Response Safety and QC Managers and Program
Chemist. Key field personnel and project staff will include a Senior UXO Supervisor (SUXQOS),
a dual-hat UXO Safety Officer (UXOSO)/UXOQC Specialist (UXOQCS), UXO technicians,
Project Geophysicists/Scientists, MC sampling personnel, and chemists.  Authorization
documentation for UXO personnel will be available at the site for inspection or verification, as
required. Data evaluation and reporting will require the efforts of chemists and human and
ecological risk assessors. The roles and responsibilities of contractor project personnel are
detailed below.

2.3.1 Project Manager

The FPM PM will be responsible for monitoring the overall progress of the project, reviewing
monthly progress reports, and checking that necessary resources are available to the MMRP
Manager. The PM will also maintain close communication with the AFCEC/Holloman AFB to
assess their satisfaction during performance on this contract.
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Figure 2-1
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2.3.2 MMRP Manager
The MMRP Manager will have authority to do the following:

Assign key personnel and take corrective action for unacceptable performance,

Reviewing and approving all project deliverables,

Reporting to the PM on budget, technical, schedule, and quality issues,

Approving labor charges, subcontractor invoices, and other direct cost expenditures,

Coordinating daily work and ensuring technical quality of all activities,

Supervising and overseeing all field activities, and

Stop, amend, or curtail work for quality, health and safety, regulatory, or operational

deficiencies.
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2.3.3 MMRP Installation Manager

The MMRP Installation Manager is responsible for implementing the project such that technical,
financial, and scheduling objectives are successfully completed and reports directly to the
MMRP Manager. The MMRP Installation Manager has the authority to commit the resources
necessary to meet project objectives and requirements. The MMRP Installation Manager will be
responsible for the following:

e Serving as the POC for management/technical direction of RI tasks,
e Executing tasks to meet scope, schedule and budget constraints,
e Selecting and directing technical personnel on the task,
e Preparing schedule, and monthly progress input to the PM,
e Reviewing and approving all project deliverables, and
e Supervising and overseeing subcontractors.
2.3.4 Senior Unexploded Ordnance Supervisor

The SUXOS will meet applicable requirements of Department of Defense Explosives Safety
Board (DDESB) Technical Paper (TP), Minimum Qualifications for UXO Technicians and
Personnel 18 (DDESB, 2004). The SUXOS reports directly to the FPM UXO Operations
Manager and will confirm that field personnel conduct MEC operations at the site IAW the RI
WP and in a systematic manner using proven operating methods and techniques. Typical
responsibilities include:

e Planning, coordinating, and supervising explosives operations,

e Coordinating on-site field activities with the MMRP Installation Manager (e.g., intrusive
investigations) to minimize impacts to productivity and to confirm compliance with the
MMRP sites HASP (Appendix B),

o Directly interfacing with and relaying safety and health concerns to the MMRP Manager,

e Managing on-site manpower and equipment necessary to safely conduct the tasks
associated with the field investigation,

e Preparing and submitting a detailed daily accounting of activities performed each
workday, and

e Performing a final inspection of MPPEH and certifying it to be free of any explosive
hazard.

2.3.5 Unexploded Ordnance Safety Officer/ Quality Control Specialist

The UXOSO/QCS will serve a dual role as the project UXOSO and UXOQCS. The
UXOSO/QCS will meet applicable requirements of DDESB TP18 (DDESB, 2004) for both the
UXOSO and UXOQCS. The UXOSO/QCS is responsible for implementing and enforcing the
safety and health requirements listed in the MMRP sites HASP. The UXOSO/QCS is also
responsible for implementing and enforcing the UFP-QAPP and verifying elements of the RI
WP. The UXOSO/QCS reports to the FPM UXO Safety/QC Manager and responsibilities
include, but are not limited to:
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Safety Responsibilities

Evaluating MEC and explosives operational risks, hazards, and safety requirements,
Conducting the UXO safety briefings for project and visiting personnel,

Conducting and documenting daily safety inspections and weekly safety audits,
Developing and implementing corrective action plans to eliminate or mitigate hazards,

Monitoring compliance with the safety measures contained in the HASP and associated
documents during field activities,

Confirming the proper use of Personal Protective Equipment (PPE) IAW the
requirements of the HASP,

Establishing and verifying compliance with site-specific safety requirements,
Implementing health and safety training and medical surveillance monitoring,
Investigating and documenting injuries, illnesses, accidents, incidents, and near-misses,

Establishing and maintaining Minimum Separation Distances (MSDs) during field
operations IAW the DDESB-approved ESS, and

Stopping work if health and/or safety are jeopardized or compromised.

QC Responsibilities

2.3.6

Verifying compliance with MMRP-related DoD publications, AFCEC and Holloman
AFB documents, as well as local, state, and federal statutes and codes,

Conducting QC final acceptance sampling inspections,
Checking for defective or damaged equipment,

Verifying appropriate personnel are being utilized during field investigation activities,
maintaining inspection and surveillance documentation (e.g., QC reports, equipment
standardization results and equipment maintenance results, and nonconformance and
corrective action documents),

Performing and documenting daily inspections/surveillances of job site activities on a
Daily QC Report (DQCR) form,

Verifying that required equipment tests and checks have been performed and that
inspection and standardization results comply with specifications, and

Issuing a stop work order for unsafe or for any major quality nonconforming conditions.
Program Chemist/Chemical Quality Control Manager

The Program Chemist reports directly to the FPM PM and will be responsible for execution of
the MC characterization. The Program Chemist will be responsible for the development of the
site-specific UFP-QAPP. In addition, the Program Chemist will conduct the data evaluation and
validation efforts on all chemical analyses. Additional duties include:

Serving as the primary POC for technical coordination of the Environmental/MC
sampling and analyses program,
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e Developing and monitoring implementation of the Chemical QC Plans and UFP-QAPP
for environmental/MC sampling,

e Developing and insuring compliance with chemical Data Quality Objectives (DQOSs),
e Directing the analytical laboratory coordination during sampling activities,

e Reviewing and validating laboratory analytical data IAW the UFP-QAPP, United States
Army Corps of Engineers (USACE) Data Quality Evaluation Guidance (if applicable),
DoD Quality Systems Manual, and the USEPA National Functional Guidelines,

e Preparing data validation reports and QC Summary Reports for documentation of
compliance with DQOQOs,

e Evaluating data completeness and usability with respect to DQOs,
e Preparing data usability reports,

e Performing field audits to evaluate compliance with the UFP-QAPP and field sampling
protocols, and

e Participating in laboratory audits.
2.3.7 Quality Control Geophysicist

The QC Geophysicist will provide QC oversight of the geophysical effort. This individual shall
have a degree in geophysics, geology, geological engineering, or a closely related field, and shall
have a minimum of 5 years of directly related geophysical experience such as data collection,
processing, and interpretation sufficient to provide oversight of the geophysical processes and
quality of results. The QC Geophysicist reports to the MMRP Manager and will be responsible
for:

e Developing and implementing the geophysics QC program,

e Developing daily QC databases,

e Developing QC figures,

e Developing summary tables to include all positional and production QC data,

e Reprocessing 10% of the production data,

e Posting all raw and production QC data to SharePoint, and

e Reviewing Instrument Verification Strip (IVS) and Blind Seeding Program (BSP) results.
2.3.8 Project Geophysicist

The Project Geophysicist has overall responsibility for design, implementation, and management
of all geophysical investigations required for the work effort, but may not be on-site full time.
This individual shall have a degree in geophysics, geology, geological engineering, or a closely
related field, and shall have a minimum of 5 years of directly related geophysical experience.
The Project Geophysicist will report directly to the MMRP Installation Manager. The Project
Geophysicist will assist in providing solutions to geophysical problems encountered in the field
in order to meet the required geophysical objectives of the project. The Project Geophysicist for
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this project meets the requirements of Data Item Description (DID) Number OE-025.02,
Personnel/Work Standards (USACE, 2004). Typical responsibilities include:

2.3.9

Recommending experienced and qualified personnel and maintaining the geophysical
staff throughout the project. Coordinating field teams and support personnel to ensure
consistency of performance and meeting established schedules,

Providing technical leadership in the disciplines of geophysics, statistics, and QC and
Quality Assurance (QA) of the geophysical data. Using experienced personnel to process
and assess the quality of the Real-Time Kinematic Global Positioning System (RTK-
GPS) and Differential Global Positioning System (DGPS) data,

Establishing a list of equipment, computers, materials, and supplies necessary to perform
the task,

Developing and implementing the Geophysical System Verification (GSV),
Monitoring technical performance of team members,

Performing technical reviews of all deliverables,

Approving contributions to any technical deliverable for any work element,

Serving as the primary point-of-contact for technical coordination of project geophysical
requirements,

Reporting to the MMRP Manager on budget, technical, schedule, and quality issues
relating to geophysics, and

Coordinating daily work and verifying technical quality of geophysical activities.
Site Geophysicist

The Site Geophysicist will be on site at all times and is required to oversee the day-to-day
operations of the site geophysical investigations. This individual shall have a degree in
geophysics, geology, geological engineering, or a closely related field. The Site Geophysicist
will be assigned when field work commences. The Site Geophysicist for this project meets the
requirements of DID OE-025.02 (USACE, 2004). The specific responsibilities of the Site
Geophysicist include the following:

Scheduling field crew activities in concert with the Project Geophysicist,

Ensures the entire geophysical team attends the Daily "Tailgate" Safety Briefing each
day,

Coordinate all field activities with the SUXQOS,
Coordinate all QC/QA checks with the UXOQCS,
Adhere to Team Separation Distances at the Site,
Observe the “Buddy System” safety rule,

Establishing and maintaining communications with team personnel, UXOSO; SUXOS;
UXO Team Leader,

Maintaining data acquisition-related paperwork and ensuring its accuracy,
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Coordinating and directing activities of all personnel on the geophysical field team,
including setting and enforcing the schedules required to achieve the goals for each day’s
activities,

Supervising geophysical field operations and related surveying activities, including
directing field team activities,

Logging all activities at the geophysical survey site in the field logbook and maintaining
relevant files,

Ensuring that all materials needed at the survey site are in stock (e.g., geophysical
equipment, writing materials, tape, markers, etc.),

Planning the field data acquisition schedule for the next day with the Project
Geophysicist,

Checking sites to be surveyed and access routes in advance of data acquisition activities,
Reporting the level of effort expended to the Project Geophysicist on a daily basis,
Downloading data at the processing center on a daily basis,

Performing daily repeatability checks at the specified area for all geophysical
instrumentation and DGPS instruments,

Analyzing current field procedures on a daily basis and refining approaches to improve
the efficiency and/or quality of the data based on site-specific survey conditions,

Inventory all rental equipment to determine that all necessary items have been received
and that the equipment is in working order, and

Record and maintain an inventory of all geophysical equipment on site. The document
should include all serial numbers of the geophysical equipment.

The authority of the Site Geophysicist includes shutting down geophysical operations on site to
prevent compromising technical quality.

2.3.10 UXO Technician I11/Team Leader

UXO Technician 111 (UXO 1) will meet all applicable requirements of DDESB TP18 (DDESB,
2004) and will report directly to the SUXOS. The UXO Il will supervise a project team
performing work on this project and may also serve in the capacity of Demolition Supervisor
during demolition and explosive demilitarization operations. This individual will meet all
applicable requirements of DDESB TP-18. Typical responsibilities include:

Supervising the team to which he/she is assigned,

Providing the MEC subject matter expertise to ensure the team’s safety and the project’s
quality,

Ensuring the team’s actions are accomplished safely and efficiently,

Maintaining a field logbook related to the team’s operations,

Implementing the work, safety and quality plans for this project,

Supervising the conduct of all on-site evaluations directly related to MEC operations,
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e Being familiar with the duties of all assigned personnel and being able to perform all of
the functions enumerated for UXO Technicians I and Il, and

e |f assigned as a Demolition Supervisor during demolition operations, the UXO
Technician 11 is also responsible for:

- Ensuring all personnel are familiar with the nature of the materials, hazards, and
precautions,

- Coordinating with the SUXOS to ensure all notifications are completed prior to
demolition, and

- Along with the SUXOS and UXOSO/UXOQCS, being present and in direct
control during all on-site disposal operations.

2.3.11 UXO Technician Il

UXO Technician Il (UXO II) personnel will meet all applicable requirements of DDESB TP 18
(DDESB, 2004) and will report to the UXO Ill/Team Leader for field operations. This
individual will meet all requirements of DDESB TP-18. The UXO Il is responsible for
performing daily operations as directed by the SUXOS. The UXO II responsibilities include, but
are not limited to:

e Provide avoidance techniques for field collection procedures to identify contaminated
soil,

e Prepare an on-site holding area to temporary store MEC that has an acceptable risk of
movement,

¢ Investigate anomalies to confirm the presence of MEC or MD,

e Conduct explosive demolition operations to dispose of MEC items,

e Supervise and mentor UXO Tech | personnel during all field operations,
e Transport UXO that has been determined Safe to Move,

e Escort personnel who are not directly involved in UXO-related operations, but have
activities to perform within exclusion areas,

e Inspect MPPEH for the presence of explosive safety hazards, and
e Be capable of performing all activities of a UXO Technician I.
2.3.12 UXO Technician |

UXO Technician | (UXO 1) personnel will meet all applicable requirements of DDESB TP18
(DDESB, 2004) and will report to the UXO I1l1/Team Leader. The UXO I will be responsible for
performing daily operations as directed by the SUXOS. The UXO I responsibilities include but
are not limited to:

e Reconnoiter and classify UXO and DMM,
e Identify all types of military munitions,
e Excavate subsurface UXO and DMM,
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e Perform demolition operations,
e Operate personnel decontamination stations,
e Assist in the inspection of MPPEH for the presence of explosive hazards, and
e Construct UXO-related protective works.
2.3.13 Team Subcontractors

URS Group, Inc. (URS) has been selected as a team subcontractor to perform various reach-back
services. URS has significant experience in performing RI and has teamed with FPM over the
past eight years on numerous DoD contracts and task orders.

Accutest Laboratories Southeast, Inc. of Florida has been selected as the analytical laboratory to
support this project. Accutest Laboratories Southeast, Inc. holds DoD Environmental Laboratory
Accreditation Program.

2.4 Project Communication and Reporting

The operational and administrative lines of communication for the RI are identified in
Figure 2-1. To assure consistency throughout the project, the FPM PM will be the primary POC
between the stakeholders and project personnel. The FPM MMRP Installation Manager will
provide AFCEC/Holloman AFB with monthly project status reports to communicate activities
completed during the month, difficulties encountered, corrective actions taken, activities planned
for the next month, and updates to the project schedule. POC information for the RR869a Debris
Field MRS RI is included in Appendix C.

2.5 Project Deliverables
The major project deliverables include:

e Project Management Plan (PMP) — Submitted in Draft and Final versions to the AFCEC
and Holloman AFB for review.

e UFP-QAPP — Submitted in a Draft version to the AFCEC and Holloman AFB for review
and finalization.

e ESS — Submitted in Draft and Final versions to the AFCEC and Holloman AFB for
review, including 49" Wing, the Air Force Safety Center, and DDESB.

e RI WP — Submitted in Draft, Draft-Final, and Final versions to the AFCEC and Holloman
AFB, and Draft Final and Final versions to the regulatory agencies for review.

e RI Report — Submitted in Draft, Draft-Final, and Final versions to the AFCEC and
Holloman AFB, and Draft-Final and Final versions to the regulatory agencies for review.

2.6 Project Schedule

The project schedule is presented in Table 2-1. FPM will update the project schedule each
month and report schedule changes in monthly progress reports submitted to the AFCEC PM and
Holloman AFB throughout the project duration.
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Table 2-1
Project Schedule
Activity Date
Final RI WP October 2014
RI Fieldwork November 2014 to December 2014
Draft Rl Report January 2015
Final Rl Report August 2015

2.7 Periodic Reporting

2.7.1 Progress Reports

FPM will submit monthly progress reports to, and host a monthly teleconference with the
AFCEC and Holloman AFB. Additionally, FPM will prepare weekly progress reports during
field activities.

2.7.2

Daily Site Reports

A daily site report will be included as part of the Rl Report. The Daily Site Report will include:

2.7.3

A concise summary of daily activities

Personnel on-site

Ordnance or ordnance related material encountered
Changed conditions, delays or conflicts encountered

A consolidation and summary of daily events of significance
Deviations from the planned activities and procedures

Daily Quality Control Reports

The information included in DQCR is described in detail in the QCP (Section 4.0). During each
day of field work, FPM will complete a DQCR that includes the following information:

Contract information (e.g., Agency, PM, Contract Number, Task Order Number, etc.)
A description of the definable feature work completed

What phase of control that definable feature of work is in

UXOSO/QCS inspections conducted (if applicable)

Site weather conditions

List of subcontractor work performed (if applicable)

A description of any visitors to the site

Materials received

Quality management information pertaining to field activities
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FPM will submit DQCRs to the AFCEC PM and Holloman AFB as required or requested.
DQCRs will be included in the RI Report.

2.8 Project Public Relations Support

All public participation will be coordinated through the Contracting Officer’s Representative
(COR) for AFCEC approval. FPM will provide the necessary support to initiate, schedule, and
address all public participation aspects of the project (e.g., preparation of briefings,
presentations, fact sheets, newsletters, public notices). The FPM Public Affairs Lead is Barbara
Pratt.

2.9 Subcontractor Management

It is anticipated that subcontractors and vendors will be enlisted for the following services:
e UXO Technicians personnel reach-back
e MC sample laboratory analyses
e Providing donor explosives for MEC demolition

Prior to subcontract work being performed, FPM will negotiate and prepare a subcontract that
will identify the scope of services and detail necessary and appropriate terms and conditions.
Subcontractor procurement will follow Federal Acquisition Regulation requirements. Once the
subcontract is executed, FPM will perform periodic reviews to verify that contractual
requirements and milestones are being met. The PM will manage unresolved issues or conflicts
that may impact the schedule or budget.

2.10 Management of Field Operations

Prior to beginning field activities, the MMRP Manager will coordinate support with Holloman
AFB. This will include providing access to the MRS (gate keys/combinations). Field operations
that will be completed as part of the RI include:

e Site delineation,
e Surface clearance,
e DGM,

e Intrusive investigation if required (i.e., target anomaly selection and reacquisition and
excavation of target anomalies potentially representing MEC).

e MC sampling at MEC/MPPEH locations,
e MPPEH inspection process, and
e MEC disposal.

SOPs for the various MC sampling field activities were developed IAW the requirements of
UFP-QAPP (Appendix D) and procedures for intrusive investigation (if required) are provided
in Intrusive Investigation Plan (Section 3.6). Compliance with procedures will support the
collection of representative and comparable data. The MMRP Manager will ensure that the
MEC/MPPEH investigation (overseen by SUXOS) and MC sampling activities (overseen by MC
Task Lead) are completed IAW the HASP, and ESS. The UXOSO/QCS will verify that work
being performed on site is IAW approved plans, procedures, and guidance documents. The
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UXOQCS will complete field audits, as needed, to verify that field operations are being
completed IAW the Rl WP and applicable guidance documents. FPM will maximize sustainable
opportunities (e.g., combining field activities in ways that reduce waste generation, conserve
resources, and minimize land and ecosystem disturbance).

FPMprcmediations, inc. 2-12 October 2014
Contract No. FA8903-13-C-0008



RR869a Debris Field MRS Rl WP Holloman AFB

3.0 FIELD INVESTIGATION PLAN

3.1 Overall Approach to Munitions Response Activities

This section provides a description of the overall RI approach for the RR869a Debris Field MRS,
establishes DQOs, and describes data collection and utilization.

3.1.1 Project Goals

The goal of the RI is to provide DGM data (100% coverage) to close existing data gaps at the
MRS. Since FPM intends to remove all detected subsurface anomalies from the MRS during the
follow-on NTCRA, intrusive investigation is not planned for the RI field activities. However, if
this removal is not a feasible option for NTCRA (more than 1000 DGM anomalies), one of the
following approaches will be implemented during this RI:

(1) Anomalies will be ranked using the advanced technology (MetalMapper) to classify the
sources of geophysical anomalies as “targets-of-interest” or non-hazardous items that
may remain in the ground. Potential targets of interest will be excavated during the
follow-on NTCRA.

(2) VSP statistical module will be used to provide 95% confidence of MEC/MPPEH
potential on the sites. Using this module, a portion of the site where no MEC is
identified during the intrusive activities will be recommended for No Further Action
(NFA) (unlimited use/unlimited exposure), while the remaining portion of the site will
become the subject of the follow-on NTCRA.

The RI goals include:
e Accurately locating and recording geophysical anomalies,
e Properly analyzing and interpreting the geophysical data, and if required
e Properly documenting the intrusive findings.

Residual MC contamination will be assessed through a biased sampling program for explosives.
Surface and subsurface soil samples (if intrusive investigation is performed) will be collected
using composite sampling at locations where MEC/MPPEH items are identified as well as in
areas with significant amounts of MD. In addition, The CSE Phase Il data indicates only minor
undocumented usage of small arms at this site and does not indicate a potential lead or PAH
concern. However, if during the RI a significant amount of shotgun shells and/or clay target
debris is found sampling for related contaminat of concern (lead and PAH) will be conducted.
MC sampling will be IAW the procedures outlined in the site-specific UFP-QAPP (Appendix
D).

3.1.2 Data Quality Objectives

The DQO Process is a systematic planning tool that defines the performance criteria that will be
used to establish the final data collection design as well as to determine acceptable quantitative
criteria on the quality and quantity of the data to be collected. The DQO Process will be
followed for the RR869a Debris Field MRS to identify the type, number, location, and physical
quantity of samples and data, as well as the QC and QA activities that will ensure that sampling
design and measurement errors are managed sufficiently to meet the performance and acceptance
criteria specified in the DQOs.
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3.1.2.1  Data Quality Objectives Process Overview

As identified in Guidance for Systematic Planning Using the Data Quality Objective Process
(USEPA, 2006), the steps of the DQO development process include:

1. State the problem — Concisely describe the problem to be studied. Review prior studies
and existing information to gain a sufficient understanding to define the problem.

2. Identify the Decision — Identify what questions the study will attempt to resolve, and
what actions may result.

3. Identify the Inputs to the Decision — Identify the information that need to be obtained and
the measurement that needs to be taken to resolve the decision statement.

4. Define the study boundaries — Specify the time periods and spatial area to which
decisions will apply. Determine when and where data should be collected.

5. Develop a Decision Rule — Define the statistical parameter of interest, specify the action
level, and integrate the previous DQO outputs into a statement that describes the logical
basis for choosing the alternative actions.

6. Specify Tolerable Limits on Decision Errors — Define the decision maker’s tolerable error
rates based on a consideration of the consequences of making incorrect decision.

7. Optimize the Design — Evaluate information from the previous steps and generate
alternative data collection designs. Choose the most resource-effective design that meets
DQOs.

The above process will be implemented to identify data needed to support decisions at the MRS.
The DQO development process (USEPA, 2006) as it applies to the RR869a Debris Field MRS
described below.

3.1.2.2 Problem Statement

Historical site activities within the RR869a Debris Field MRS resulted in the potential presence
of MEC/MPPEH which poses an immediate threat to the users of these sites (e.g., Base
personnel and contractors). The evidence collected during the CSE Phase 1l at the MRS is not
sufficient to characterize the site since a geophysical survey was not performed. In addition,
there was no intrusive investigation of geophysical anomalies, and therefore, no information
regarding the type of subsurface anomalies (non-munitions metal scrap vs. munitions related).
As a result of this data gap, an RI investigation is needed to provide DGM data for the follow-on
NTCRA during which all detected subsurface anomalies above the established threshold based
on site-specific data will be removed, or if the removal of all subsurface anomalies is not a
feasible option, to provide information for full characterization (nature and extent of MEC and
MC), so that the follow-on removal action can be performed at contaminated portions of the
MRS.

3.1.2.3 Decision Identification

The goal of the RI is to collect data such that the following decisions can be made regarding the
MRS:

e Do the geophysical survey data indicate that 100% removal of subsurface anomalies is a
feasible option?
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3.1.24

- If yes, then an intrusive investigation of subsurface anomalies will not be performed
during the RI. All anomalies will be excavated during the follow-on NTCRA.

- If no, based on the features of DGM data, one of the two approaches will be applied:

1. If the majority of DGM anomalies represent isolated targets, advanced
classification technology will be applied to rank the anomalies and determine
whether signals are likely to arise from a munition or another source.
Anomalies identified as non-targets of interest may remain in the ground. All
remaining anomalies will be intrusively investigated during the follow-on
NTCRA.

2. If there are frequent overlaps of DGM signals (more than 20% of all
anomalies), VSP software will be used to determine the required number of
intrusive digs that will indicate 95% confidence factor of the MEC potential
on site. This approach includes intrusive investigation of randomly selected
anomalies during this RI.

Whether surface clearance and intrusive investigation (if performed) results indicate the
presence of MEC/MPPEH at the MRS?

- If yes, then a MEC Hazard Assessment (HA) is required to evaluate the potential
explosive hazard.

- If surface clearance and intrusive investigation results show that there are portions of
the MRS where MEC/MD is not present, recommend NFA for these portions and
acreage reduction for the MRS.

If MEC/MPPEH is found during the surface clearance and/or intrusive investigation (if
performed), environmental samples will be collected at MEC/MPPEH locations to
determine the presence or absence of explosives and metals. If MC is present above
screening levels and is attributable to MEC/MPPEH, does it pose an unacceptable risk?

- If yes, then a Human Health Risk Assessment (HHRA) and Ecological Risk
Assessment (ERA) may be prepared for those analytes exceeding screening levels

- If no, then recommend NFA for MC.

If significant amount of shotgun shells and/or clay target debris is found, soil samples
from 0 to 3ft bgs will be collected for metals (lead) and PAH analysis to determine the
presence of contamination, as follows:

- If the concentration of metals and/or PAHSs in soil exceed the screening levels, the
HHRA and ERA may be prepared for those analytes exceeding screening levels.

- If the concentrations of metals and/or PAHs in soil are less than the respective
screening levels, then it will be determined that no further remedial action is required.

Inputs to the Decisions

The following information and data are needed to make the decisions specified above if the
intrusive investigation is included in the RI efforts:

Historical information for the munitions that may have been used at the MRS.
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e Locations, types, and depths of MEC and/or MPPEH observed.

e Results of the intrusive investigations (if performed) to verify anomalies detected during
the geophysical surveys. Applicable data include:

- The number, location, and magnitude of anomalies.

- Results of dig and verification of the anomalies indicating whether MEC/MPPEH
was present, the depth and orientation of discovered objects, and to the extent
possible, what type of MEC/MPPEH was found.

e MC concentrations for samples collected during the RI.

e Results of the HHRA and ERA.
Only the first bullet applies if the intrusive investigation is not part of the RI activities.
3.1.2.5 Study Boundaries and Field Limitations

The study area for the RR869a Debris Field MRS includes all acreage located within the
respective MRS boundary (Figure 1-2). The MRS does contain heavily sloping terrain with
gorges and gullies. As previously described, Ritas Draw, located to the north of the MRS has an
associated wetland buffer zone. Any sampling activity in the northern portion of the MRS wiill
follow only after approval of any required dig permit. There are no cultural/archaeological
features associated with the MRS.

3.1.2.6 Tolerance Limits on Decision Errors

The following analysis is provided for the case intrusive investigation that is performed during
the RI. False positives result when an anomaly is detected at a given location, declared as a
significant DGM anomaly to be intrusively investigated or otherwise posted to a dig sheet, and
no source for the anomaly is identified in the field.

False positives can be a result of low threshold selection for anomalies (i.e., conservative
anomaly picking), spikes in the data not successfully removed during processing (e.g.,
instrument jolts resulting from terrain), and heterogeneities in the subsurface (e.g., highly-ferrous
soils). False positives are unavoidable and do not affect the data quality in terms of removing
MEC items from the subsurface. The performance goal with respect to false positives is to
minimize their occurrences while maintaining the same MEC identification rates.

The consequences of false positive measurements may overestimate the presence of potential
MEC. The probability of making an incorrect decision using the collected data, which may
contain sampling design or measurement errors, can be controlled by following the procedures in
the Geophysical Investigation Plan (GIP) presented in Section 3.4. Data quality evaluation
procedures and determination of usability are defined in the QCP (Section 4.0.)

For the DGM surveys at the MRS, a false positive goal of no more than 15% will be established
on this project, IAW USACE DID MMRP-09-004 (USACE, 2009a). False positives will be
minimized to the extent possible through the use of the best available geophysical practices
executed by the geophysical field team and data analyst. False positives will be documented in
the database so that the 15% false positive metric can be monitored. Exceeding 15% false
positives will result in a re-evaluation of the detection methods, data, and project QC. QA
targets chosen below the selection criteria will not be considered a false positive. A Corrective
Action Report, if appropriate, will be provided explaining the root cause for the excessive false
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positive rate. Additional corrective actions may be performed as deemed necessary for false
positives less than 15%.

A false negative is the omission of any item meeting target selection criteria from being selected
as a target. Target selection criteria are discussed in Section 3.4.6.2. FPM will implement a
rigorous QC program to ensure no false negatives occur during the RI (there are no tolerance
limits on false negative occurrence). This includes initial and daily geophysical equipment QC
checks, static and positional accuracy tests for RTK-GPS, IVS and blind seeding program, QC
reprocessing of 10 % of initially processed geophysical data, and QC inspection of minimum of
10% of the areas intrusively investigated. All QC tests including their tolerance limits are
discussed in detail in Section 4.0.”

The results of QA/QC efforts during sample collection and analysis, in combination with
professional judgment, will be used to evaluate the usability of chemical data for making
decisions. Acceptable limits for the MC sampling include analytical method reporting and/or
detection limits that are sufficiently low to meet applicable human health regulatory screening
criteria. Analytical method detection limits, reporting limits, and QC acceptance criteria are
specified in the UFP-QAPP (Appendix D).

3.1.2.7  Design Optimization

The data collection design presented in this Rl WP is based on the proposed actions and
evaluation of existing data. Initial DGM survey results and field observations will be assessed to
optimize the follow-on approaches. The project team will have opportunities to provide input
through regular project updates during data collection activities, analysis of data, and preparation
of reports.

3.1.3 Investigative Approach

Based on the history of the MRS and the lack of investigative data, a phased approach is planned
for the RI field investigation that is comprised of:

e 100% analog-assisted surface clearance,

e Brush Clearing if necessary,

e DGM survey utilizing the G-858 magnetic sensors,
e Data analysis, anomaly/target selection,

o If required, deployment of MetalMapper in static mode and ranking of DGM
anomalies or development of dig-sheet lists using the VSP statistical analysis (if VSP
is used, intrusive investigation of randomly selected DGM targets will be performed).

e Characterizing MPPEH as either Material Documented as an Explosive Hazard (MDEH)
or Material Documented as Safe (MDAS),

e Removing and storing material determined to be MDEH and MDAS in separate storage
locations,

e MEC/MDEH Demolition,
e Offsite Disposal of MDAS, and
e MC sampling.
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Figure 3-1 illustrates in more detail the phased technical approach to be implemented at both
sites.

Figure 3-1  Technical Approach RR869a Debris Field MRS
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3.1.1 Data Incorporation into Project Reports
3.1.1.1 Remedial Investigation Report

The results of the geophysical investigation, intrusive investigations (if performed), and MC
sampling, will be evaluated and included in the project Geographical Information System (GIS)
and the RI Report. The GIS database will be managed and updated as new information becomes
available.

3.1.2 Non-Time-Critical Removal Action

Upon completion of the RI process, FPM plans on implementing a NTCRA to mitigate risk
associated with subsurface MEC/MPPEH. An Engineering Evaluation/Cost Analysis and Action
Memorandum will be prepared and submitted to project stakeholders. The document will
contain a description of the site and existing MEC hazards, current land use activities, and
previous actions that have taken place to address the MEC hazard. The Action Memorandum
will also include an endangerment determination with the following statement: “There is a

significant possibility that an individual may encounter MEC hazards at this site, and that these
hazards may cause injury or death to individuals who encounter the hazards if not addressed
through the response action described in the Action Memorandum.”

3.2 Surface Clearance

One hundred percent detector-aided surface clearance will be conducted prior to the geophysical
survey at the RR869a Debris Field MRS. The purpose of the surface clearance is to:

1. Remove surface hazards (MEC/MPPEH) and debris that could pose a safety hazard to
personnel and/or equipment from grid footprints and,

2. Eliminate sources of DGM signal interference that could obscure subsurface anomalies
and thus reduce the effectiveness of the DGM surveys to detect and map subsurface
targets.

3.2.1 Equipment

Geophysical instrumentation will be used by FPM’s UXO team to help identify the lateral and
vertical extent of potential MEC/MPPEH exposed at the surface. The UXO team will use hand-
held magnetic locators as their primary instrumentation. Based on site-specific field conditions
and the potential for encountering non-ferrous MPPEH at the site, FPM will also use hand-held
EMI metal detectors during the survey to supplement information from the hand-held magnetic
locators. The position of the surface clearance team will be recorded using a sub-meter DGPS.
All field team members will be equipped with a geophysical sensor and DGPS.

3.2.1.1 Schonstedt GA-52Cx Magnetometer

The Schonstedt GA-52Cx magnetometer (Schonstedt) is a hand-held unit that will be used
during the surface clearance survey. The Schonstedt detects changes in the Earth’s ambient
magnetic field caused by ferrous metal. The technology uses two fluxgate magnetometers,
aligned and mounted a fixed distance apart, to detect changes in the Earth’s ambient magnetic
field caused by ferrous metal or disturbances in soil conditions. An audio signal is provided to
the operator who uses changes in the audio signal to pinpoint the location of the ferrous metal
item. The detection capability of the Schonstedt varies according to the local conditions, the size
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of the object, and the skill of the operator. However, detection of a medium-sized target (e.g.,
75- millimeter [mm] projectile) is generally limited to a maximum depth of 1.0 m.

3.2.1.2 White’s EM DFX 300 Metal Detector

The White’s DFX 300 metal detector is a hand-held analog electromagnetic system that will be
used during surface clearance work as needed. The DFX 300 has multi-frequency capability and
uses operating frequencies of 3 and 15 kilo Hertz (kHz), or both at the same time for enhanced
target discrimination. An audio signal is provided to the operator who uses changes in the audio
signal and a liquid crystal visual display to pinpoint the location of the metal item. The White’s
DFX 300 is capable of detecting both ferrous and non-ferrous metals. The detection capability
of the instrument varies according to the local conditions, the size, orientation, and depth of the
object, and the skill of the operator. The DFX 300 will be used during the surface clearance to
detect nonferrous metal objects that could pose a physical hazard to personnel during DGM
activities.

3.2.13 Navigational and Positioning Equipment
Trimble® GPS Pathfinder® ProXRT Trimble

A real-time DGPS Trimble® GPS Pathfinder® ProXRT or equivalent will be used to determine
the positions of analog geophysical instruments used for surface clearance. The Trimble® GPS
Pathfinder® ProXRT can achieve decimeter accuracy by combining H-Star™ technology,
OmniSTAR support, and Global Navigation Satellite System (GLONASS) support on top of
dual frequency GPS. Installing the GLONASS option on the GPS Pathfinder ProXRT receiver
increases the number of satellites available for tracking. The increased number of observed
satellites is especially useful in conditions with limited sky visibility (i.e., densely vegetated
areas, closed canopies, etc.). Tracking GLONASS satellites as well as GPS satellites can also
improve productivity by reducing the time required to achieve decimeter or sub foot accuracy,
either in real-time or after post processing. Positional data will be sampled and recorded at 1
sample per second.

3.2.1.4  Surface Clearance Equipment Verification

The UXO Il (Team Leader) will be responsible for verifying all instrumentation is in proper
working order at the start of each day. The Schonstedt magnetic locators, handheld
electromagnetic metal detectors and the DGPS will be checked throughout the day for adequate
battery charge. Extra batteries will be carried with the surface clearance field team at all times.

The instruments will be tested each morning at the same 1VS where DGM equipment will be
tested using a series of metallic Industry Standard Objects (ISOs) (surrogates for munitions, see
Section 3.4.4 for more details). Any “failure to detect” occurrences will result in that specific
instrument being replaced by a properly functioning instrument of the same type. All IVS results
will be documented in the Field Activity Daily Log form (Appendix E).

3.2.2 Personnel

Two UXO llls, one UXO 11, and two UXO Is will perform surface clearance under the direct
supervision of the SUXOS and dual-hat UXOSO/UXOQCS. All team members will be familiar
with the RI WP, HASP, ESS, and site history prior to commencement of fieldwork. All UXO
technicians will meet or exceed the qualification requirements specified in DDESB TP 18
(DDESB, 2004). Typical personnel responsibilities are described in detail in Section 2.0.
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3.2.3 Surface Clearance Procedures

Surface clearance/removals will be conducted within the entire area (3.5 acres) of the MRS. It
will be performed across grids (Figure 3-2) that will be staked-out during the preparation of the
sites. Surface clearance work across grids will be conducted by UXO technicians, sweeping side
by side, with magnetometers. Lanes will be established by pulling fiberglass measuring tapes or
ropes from grid node to grid node. Each member of the sweep crew will perform detector
assisted visual inspection following a lane. UXO qualified personnel will flag, identify, and
record the location of discovered MEC/MPPEH with DGPS. The SUXOS will determine if the
item is MEC and if it can be safely moved to the established MRS Safe Disposal Area (SDA).
The potential SDA locations will be determined and approved prior to commencing field
operations. If the UXO item is determined to be unsafe to move, FPM will conduct a Blow-in-
Place (BIP) operation 1AW procedures described in the approved ESS. In addition, MD and
non-MEC related materials, will be collected, segregated (i.e., Munitions Debris separated from
non-MD related materials) and temporarily stored for final processing and disposition.

3.2.4 Munitions with the Greatest Fragmentation Distance

For the RR869a Debris Field MRS, the 5-inch Mk10 Rocket Motor (potential 5-inch rocket
motor debris was identified in previous investigations) is the Munition with the Greatest
Fragmentation Distance (MGFD); for the MRS.

3.2.5 Minimum Separation Distances

Prior to the start of intrusive activities, the SUXOS and UXOSO will verify that the area around
the MRS is clear of all nonessential personnel. MSDs will be established and maintained around
each MRS during intrusive activities. The MSDs are dependent on the MGFD as listed in Table
3-1.

Table 3-1 Minimum Separation Distances

MSD (feet)
For Unmte_ntlonal For Intentional Detonations
Detonations
Hazardous Without Using Sandbag
MRS MEC Fragmentation K40" EC: Mitigation (Single W
Distance (HFD) | T | Larger of Item) i tia;iiron
Without | With MFD-H | Single | Double g
EC EC or K3282 | Layer | Layer
5-inch Mk Not Not Not Not
RR869a 10MRoci((;|:et 428 Permitted 115 1874 Permitted Permitted Permitted

Notes:

1. K40 also referred as “team separation distance (TSD)” - The allowable blast overpressure distance for
unintentional detonations of non-fragmenting munitions.

2. K328 - The allowable blast overpressure distance or MSD for a planned detonation of non-fragmenting
munitions.

If MEC with a greater fragmentation than the established MGFD (Table 3-1) is encountered, the
MSD will be adjusted IAW DDESB TP 16 Methodologies for Calculating Primary Fragment
Characteristics (DDESB 2013a), operations will continue, and an amendment to the ESS
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submitted for approval (a copy of this document will be available on site). Explosives Safety
Quantity Distance (ESQD) arcs will be adjusted accordingly.

3.2.6 Material Potentially Presenting an Explosive Hazard Inspection Process

Material recovered from the MRSs will be inspected, re-inspected, and certified free of
explosives hazards by at least two UXO-qualified personnel IAW Chapter I, Section 11,
Engineering Manual (EM) 385-1-97 (USACE, 2008a) with Change 1, 17 May 2013; DoD
Instruction 4140.62 (DoD, 2008b) with Change 1, 19 February 2014; and Chapter 14, EM 1110-
1-4009 (USACE, 2010a). MPPEH will be categorized as one of the following:

e MDEH- The explosive hazards are known or suspected and documented. These items
will be disposed of by detonation IAW the ESS (Appendix F).

e MDAS — Not presenting an explosive hazard, and consequently safe for unrestricted
transfer or release. This is no longer considered MPPEH and is reclassified accordingly.
Once certified as MDAS, the material will be reclassified as MD, RRD, or other debris.
MD classified material will be segregated, containerized, and secured until final
disposition. MD will be documented on a Department of Defense (DD) Form 1348-1A
(Section 3.6.6.1). A log book entry and pictures will be completed documenting the
inspection.

3.2.6.1 DD Form 1348-1A

Upon completion of removal activities, the contractor will complete a DD Form 1348-1A as the
turn-in documentation for MD. The contractor will certify that 100% of the MD is properly
inspected, provide a 100% re-inspection, and declare that all materials are free of explosive
hazards by qualified UXO personnel. The following statement shall be signed and dated by the
SUXOS and verified/signed by the UXOSO/QCS.

“This certifies and verifies that the material listed has been 100% inspected and, to the best of
our knowledge and belief, is free of explosive hazards, engine fluids, illuminating dials, and
other visible liquid hazardous toxic or radiological waste materials.”

3.2.7 Munitions and Explosives of Concern Disposition

FPM maintains a Bureau of Alcohol, Tobacco, & Firearms Type 33 Federal Explosives License
(FEL), No. 6-NY-00986, which authorizes site UXO personnel to purchase, receive and use
donor explosives to dispose of MEC/MDEH. MEC/MDEH will be disposed of on a daily basis
using appropriate engineering controls. The Base Command Post and EOD will be notified of
MEC/MDEH disposal activities and will, in turn, notify Fire and Emergency Medical Technician
for stand-by. If demolition operations cannot be conducted at the time the item is located, the
item will be secured in place with sand bags and security will be provided 24 hours a day until
disposal of the item can be achieved. Prior to explosive operations, the UXOSO will ensure that
appropriate MSDs for non-essential and essential personnel are properly established and
maintained 1AW the approved ESS. The SUXOS will ensure that the explosive materials used
are appropriate for the operations performed. All MEC/MDEH disposal activities will be
conducted by qualified UXO personnel IAW DDESB TP-18 (DDESB, 2004), and any applicable
state or local regulations. At a minimum, the demolition operations team will consist of a
minimum of three UXO-qualified personnel, including the UXOSO, a UXO Ill acting as
Demolition Supervisor, and a UXO Technician Il or UXO Technician I. These operations will
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be performed under the direction and supervision of the SUXOS. In the unlikely event that an
accidental detonation or the emergency occurs, the emergency contingency plan in the HASP
will be followed. The UXOSO will be the primary contact and will coordinate all emergency
activities.

All explosive operations will follow the procedures outlined in AFMAN 91-201 (AFMAN,
2011) EM 385-1-1 (USACE, 2011), EM 385-1-97 (USACE, 2010b), Department of the Army
(DA) TM | 60A-1-1-31, EOD Procedures/General Information on EOD Disposal Procedures
(DA, 2008). Munitions that are encountered during the RI will be either BIP or transported to
the MRS SDA. The FPM SUXOS will determine which method is the most appropriate. If BIP
is deemed to be the most appropriate, FPM will implement applicable and necessary engineering
controls (i.e., use of sandbags or water) for mitigation of fragmentation and blast effects due to
intentional detonation of munitions IAW HNC-ED-CS-S-98-7, Use of Sandbags for Mitigation
of Fragmentation and Blast Effects Due to Intentional Detonation of Munitions (USACE, 1998b)
and HNC-ED-CS-5-00-3, Use of Water for Mitigation of Fragmentation and Blast Effect due to
Intentional Detonation of Munitions (USACE, 2000) for all demolition shots. Demolition shots
will be fired during daylight hours. The exceptions to the BIP requirement are when the SUXOS
determines the risk associated with movement is acceptable and movement is necessary for the
efficiency of either the activities being conducted, or protection of people, property, or critical
assets. In such cases, the SUXOS may evaluate the munitions and authorize its movement
within the MRS to the approved SDA for securing and destruction either individually or as part
of a consolidated shot. It is assumed that all DMM will be transported to the SDA for disposal.
Live MEC/UXO will not be stored for any length of time.

If determined acceptable to move by the SUXOS, consolidating multiple MEC/MDEH may be
anticipated for this project. Consolidated MEC/MDEH disposal operations will be conducted
IAW: AFMAN 91-201 (AFMAN, 2011), DDESB Memorandum Approval of Minimum
Separation Distance to Non-Essential Personnel When Using DDESB-Approved Consolidated
Shot Method (September 25, 2009) (DDESB, 2009b); DA TM 60A-1-1-31, (DA, 2008); USACE
Engineering Pamphlet (EP) 1110-1-17 Establishing a Temporary Open Burn (OB) and Open
Detonation (OD) Site for Conventional Ordnance and Explosive Projects (USACE, 1999); and
the unnumbered U.S. Army Engineering Support Center, Huntsville (USAESCH) publication
entitled “Procedures for Demolition of Multiple Rounds (Consolidated Shots) on Ordnance and
Explosives (OE) Sites” (August 1998) (USAESCH, 1998). Consolidated shots shall be initiated
in such a manner that detonation of all munitions items is simultaneous.

3.3 Brush Clearing

Following the completion of the surface clearance, brush clearing will be conducted in the MRS
where vegetation may hamper the collection of DGM data. Brush clearing will be performed
mechanically using a forestry mower/mulcher or its equivalent and/or by using hand or powered
tools such as machetes, brush hooks, or powered circular saw type weed cutters.

3.4 Geophysical Investigation Plan

This GIP describes the project requirements for all activities related to geophysical operations
and those tasks that rely on geophysical data and interpretations. The plan also explains how the
proposed methods and procedures will be tailored to anticipated site conditions, technical
requirements, applicable safety and security regulations, and strategies. This GIP follows the
guidelines specified in USACE DID Number MMRP-09-004, Geophysics (USACE, 2009a).
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3.4.1 Geophysical Data Quality Objectives

The geophysical DQOs are based on USACE EM 1110-1-4009 Military Munitions Response
Actions (USACE, 2010a). The geophysical DQOs establish acceptance criteria concerning
sensor performance, navigation accuracy, data density, data processing standards, and anomaly
selection criteria to meet the minimum goals for the investigation. These criteria are listed in
detail in Section 4.3.5. Metrics will be confirmed or appropriately adjusted based on the results
of the GSV.

3.4.2 Geophysical Investigation Approach

FPM’s geophysical team will perform 100% DGM coverage survey at the MRS. G-858 sensors
will be deployed at the RR869a MRS, for geophysical data collection. However, in the case
capabilities of magnetometers are impacted by site conditions, EMI sensor EM61 will be used
for DGM data collection. DGM data will be collected in a grid configuration with nominal line
spacing of 0.6 m for G-858 to facilitate 100% coverage. Prior to conducting the survey, grid
corner coordinates will be exported from the GIS system for location in the field. Grid-based
data will be reviewed in GIS, overlain on the survey grid layout, and QC inspected to verify the
quality of the data. The sensor positioning at the MRS will be accomplished using the RTK-
GPS.The USACE DID Number MMRP-09-004 (USACE, 2009a) shall be used in association
with EM-1110-1-4009 (USACE, 2010a) Chapters 6-9 as guidance for DGM operations.

The use of G-858 as a primary MEC/MPPEH detection tool at the RR869a Debris Field MRS is
based on the types of munitions found at this site during the CSE Phase | and Il. In general, the
magnetometer represents a more robust system for detecting and mapping munitions of interest
at greater depths. The magnetic system that will be employed at the MRS will be comprised of
two or more G-858 sensors separated horizontally by 0.6 m in order to increase the productivity
of data collection.

3.4.3 Equipment
3.4.3.1 Geometrics G-858 Cesium Vapor Magnetometer

The G-858 is used for detecting and mapping ferrous metallic objects by measuring the net
strength of the total magnetic field simultaneously within two optically pumped cesium vapor
sensors. The total magnetic field includes the Earth’s geomagnetic field [approximately 48,466
nanoTeslas (nT) at Holloman AFB location] and any anomaly generated from nearby
ferromagnetic material. The G-858 is comprised of a belt-mounted display and logging console
connected to two cesium sensors mounted on a hand-held counterbalanced staff. The console
contains electronics to acquire magnetic field data with position and displays them on a liquid
crystal display screen for review and edit. The G-858 consists of three items: (1) a photon
emitter containing a cesium light emitter (lamp); (2) an absorption chamber containing cesium
vapor and a “buffer gas” through which the emitted photons pass; and (3) a photon detector,
arranged in that order. Essentially, when the sensor encounters a perturbation (quantum energy)
from a local magnetic source (e.g., 60-mm ordnance), this energy may hit one of the cesium
atoms and cause it to jump into a new energy state, which may, in turn, absorb a photon from the
cesium emitter. If this is the case, it will cause a decrease in the number of photons reaching the
detector and this decrease can be easily recorded as a measure of the magnetic anomaly.

A magnetic base station consisting of a single G-858 sensor and microprocessor console will be
established in an area away from vehicle or pedestrian traffic, and clear of surface and subsurface
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cultural interference (e.g., metallic debris, fencing, and utilities). The base station console will
be time-synchronized with the mobile field system console daily. The base station data will be
later used to correct for diurnal variations in the Earth’s magnetic field during the time of the G-
858 surveys.

3.43.2  Electromagnetic System (Contingency Plan)

The Geonics EM61 is a high-resolution time-domain electromagnetic system that can detect
electrically conductive objects. The basic elements of an electromagnetic sensor are a transmit
coil and a receive coil. A current pulse running through the transmit coil creates the primary
electromagnetic field. Changes in this primary field set up eddy currents in the object, under the
sensor. The eddy currents produce a secondary or induced electromagnetic field emanating from
the object. This induced electromagnetic field is associated with the decay of eddy currents in
metal objects near the sensor and is measured by the receiver coil, the output signal being
proportional to the rate of change of the electromagnetic flux through the receiver coil. The
receiver is timed to measure the signal within four time gates (216, 336, 660, and 1,266
microseconds) after the current pulse in the transmitter loop is completed. The four time gates
allow discrimination between different types of targets based on the time-decay rate of the
response. A measurable response in milliVolts (mV) implies that a metal object is present, and
the profile of that response can be used to estimate the object’s size. The EM61 can record up to
12 records per second with four time gates per record.

An EM61 system consists of a pair of 0.5- by 1.0-m coils. The lower coil is both a transmitter
and receiver and the upper coil is exclusively a receiver coil. The lower coil is located 0.42 m
above the ground surface for optimal data collection using the standard wheel mode, and the
upper coil is 0.30 m above the lower coil. The EMG61 is fully equipped for simultaneous logging
of GPS and electromagnetic data.

3.43.3  Real-Time Kinematic Global Positioning System

A Trimble R8 RTK-GPS will be utilized as the positioning system used during the DGM data
collection. The RTK-GPS is a dual frequency system that utilizes a code-based measurement
technique. The system is equipped with on-the-fly ambiguity resolution which allows receivers
to collect high-quality solutions very quickly and without complicated initialization procedures.
The RTK-GPS base station will be set up based on benchmarks established by U.S. National
Geodetic Survey or another suitable control point established by a licensed surveyor.

3.43.4 Integration of Geophysical and RTK-GPS Data

Geophysical survey data linked with RTK-GPS will provide real-time positional control. The
data will be acquired by linking the RTK-GPS to the G-858 console (2 sensors) or to the to the
field Personal Computer (PC) computer (for system comprised of more than 2 sensors). An RS-
232 data cable will serve as the communication bridge between the RTK-GPS and the respective
data logger. Positional data will be sampled and recorded at a rate of 1 sample per second or 1
Hz. The RTK-GPS will be configured to output a National Marine Electronics Association
(NIMA) data string utilizing the Global Positioning System Fixed Data format to the geophysical
data logger.

Geophysical survey data linked with RTK-GPS will provide real-time positional control. The
data will be acquired by linking the RTK-GPS to the G-858 console. An RS-232 data cable will
serve as the communication bridge between the DGPS and the data logger. Positional data will
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be sampled and recorded at a rate of 1 sample per second or 1 Hz. The Trimble® GPS
Pathfinder® ProXRT will be configured to output a National Marine Electronics Association
data string utilizing the Global Positioning System Fixed Data format to the geophysical data
logger.

3.4.4 Geophysical System Verification

A GSV (Nelson et al., 2009a) will be used to confirm that the geophysical detection system is
functioning properly and will provide ongoing monitoring of production work to verify the
surveys are being performed correctly. A GSV includes an initial instrument demonstration,
identification of background noise levels, daily QC checks, and a BSP. This physics-based
verification of sensor performance originates from a large database of Geophysical Prove-Out
(GPOs) executed on a variety of site conditions and a better understanding of the capabilities and
limitations of common geophysical detection systems over the years, as well as development of
reliable models for the signals expected from common sensors. The GSV is effective because
the sensor that will be used in the survey (G-858 or EM61[contingency plan]) obey well-defined
basic physics principles. The USACE-accepted GSV is generally intended to replace the
empirical GPO previously used to verify performance of geophysical systems under controlled
conditions near the work site. The GSV is not intended to replace current QC practices; it will
be added to existing DGM QC and QA procedures.

The GSV is comprised of two main elements: an IVS and a BSP. Both an IVS and a BSP will be
utilized during the RI at the MRS to verify the performance of the geophysical system.

3.44.1

The objectives of the VS are to verify that the geophysical detection system is operating as
designed, to capture levels of background noise due to site conditions on a daily basis, and to
streamline daily QC checks. The IVS can be performed using the responses from ISOs
(surrogates for munitions) described in Table 3-2 due to the G-858 responses of different targets
scale in a well-defined, calculable way (Nelson et al., 2009b).

Instrument Verification Strip

Table 3-2 ISOs Characterized for Use as Munitions Surrogates
Item Nominal Outside Lenath Part ASTM
Pipe Size Diameter 9 Number* Specification

Small 1ISO 1 1.315” 47 44615K466 A53/A773
(33 mm) (102 mm)

Medium 1SO 2” 2.375” 8” 44615K529 A53/AT73
(60 mm) (204 mm)

Large ISO 47 4.500” 127 44615K137 A53/A773
115 mm (306 mm)

* Part number from the McMaster-Carr catalog
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IVS for G-8585

The 1VS for G-858 will be composed of four (4) linear tracks 24 m in length. Two large ISOs
will be emplaced at a depth of 7 x the diameter in two different orientations (perpendicular and
parallel to the Earth’s magnetic field). In addition, two ISOs will be 12 m apart which will
provide site-specific noise measurements during data collection at the 1VS. The chosen depth
will ensure a high signal to noise ratio (SNR) on the sensor measurements (in general, an SNR of
3to 5 is required for reliable detection).

IVS for EMK61

The 1VS for EM61 will be composed of four (4) linear tracks 30 m in length (Figure 3.5). Six
(6) 1SOs (three [3] of each, medium and small) will be emplaced at two (2) different depths
measured to the center of the items (depth of 5 x, and 3 x the diameter for medium and small
ISOs, respectively) and three different orientations (vertical, horizontal across track, and
horizontal along track). In addition, the 1ISOs will be emplaced with a spacing of 5 m which will
also provide a site-specific noise measurement during the strip. The physics characteristics of
the chosen 1SOs will be sufficiently similar to the targets of interest such that they can be
detected and used to verify that the system is operating properly. The two (2) depths are chosen
to ensure a high SNR on the sensor measurements. The location and depth of the IVS items will
be measured at the middle and the depth measured to the center of the items, respectively, to a
precision of £0.02 m.

3.4.4.2 IVS Data Collection Procedures

The 1VS location will be identified on the first day of operation and will be chosen to represent
typical soils, geology and vegetation. A background DGM survey will be performed at the
location to verify the area chosen is free of anomalies. If the test strip’s location is cluttered with
buried metal items, the area will be cleared of those items and the background DGM test
repeated, or another location will be selected for establishing the 1S, and the process repeated.
Once the DGM background data are determined to be suitable for constructing the IVS, the 1SOs
will be buried along one line and their depth and location measured to the center and at the
middle of the items, respectively, recorded to a precision of £0.02 m.

The 1VS protocol for the first day for the G-858 (EM61, contingency plan) sensor will include
the following:

e One line of data will be collected with the sensor passing directly over top of the items.
This will provide the peak signal measurements to confirm sensor operation.

e Two additional lines of data will be collected, the first offset from the center by half the
planned line spacing and the second by the full line spacing in the same direction. This
will provide confirmation that the line spacing is sufficiently close to detect the targets of
interest.

e A line of data will be collected offset from the center by the planned line spacing in the
other direction. The three lines of data collected as prescribed for field data collection
can be used to produce a two-dimensional map to confirm geolocation accuracy in both
directions and check for latencies in the data.

e A line of data will be collected offset from the IVS to measure site noise.
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The noise measurements will be made along line that is more than 6 m for G-858 (2m for EM61
[contingency plan]), far from the buried targets so that their signals do not contaminate the
measured noise background. This line will not contain discrete anomalies or non-representative
terrain or geology that will affect the instrument. Noise measurements will determine whether
targets of interest can be detected reliably to their depth of interest under the site conditions.

In addition, the survey crew will be required to survey the test strip at the beginning and end of
each day. This will be a simplified survey, two passes in opposite directions over the line of
emplaced targets to confirm sensor operation and one pass over the line for noise measurement.
Continuous noise monitoring throughout the production data will indicate whether the
conclusions from the IVS measurements will apply throughout the site. Note if multiple sensors
are utilized for surveys, the above described procedures for the first day and all fieldwork days
will be followed for each sensor.

3.44.3  Blind Seeding Program

A BSP will be performed as an integral part of the GSV. The main purpose of the BSP is to
provide ongoing confirmation that targets of interest can be detected and recovered. In order to
serve as an effective QC procedure, the BSP includes placement of known objects at surveyed
locations that are blind to the survey, data processing, and anomaly resolution teams at sufficient
frequency that they are useful for daily quality checks under the actual conditions of the site.
Seed items must be available, affordable, well characterized, and representative of the items of
interest at the site. They should be planted such that measured signals for known objects are
within the expected detectable range of the sensors, and further that the signals are detectable
above measured site noise.

For the BSP at the MRS, the number of small and medium ISOs emplaced in grids will depend
on the production rate and will be chosen so that at least one seed is encountered per DGM crew
per day. The planned locations for seeds will be flexible so that they may be emplaced safely.
Anomaly avoidance will be practiced in the burying of seeds, and all procedures will be in
compliance with relevant safety guidelines. The depth for small and medium ISOs will be ~3
times and ~ 5 times their diameter, respectively. All depths will be defined based on center to
the object. All buried ISOs will have vertical orientation.

3.44.4  GSV Results

Since the response as a function of depth and orientation has not been published for the G-858,
the FPM DGM team will build a database during the first day of surveying at the 1VS which will
define the boundaries for magnetic response of the ISOs. The database will be developed based
on the measured results from two (2) large ISOs. The depth, orientation and distance between
ISOs are specified in Section 3.4.4.1. Magnetic data will be collected using two or more sensors
along the central line. This data collection will be repeated five (5) times for each sensor. We
will take the average of the total field resulting from all repeated measurements over the IVS to
determine the range of responses for the item (average £ 20%). In this manner, the geophysics
team can provide a quantitative verification that the magnetic system is working properly.

Comparison of the VS results to FPM’s database (or to published results for EM61 [contingency
plan]) will provide the following information:

e Whether the targets of interest are detectable to the depth of interest in the presence of the
measured survey noise, and
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e Whether the data are being collected correctly.

For the BSP, for each grid that contains a seed, the QC geophysicist will determine whether the
seed(s) made it to the target list. If so, the QC geophysicist will ensure that the location accuracy
is within contract specifications and, after the anomaly has been dug, make sure that the correct
item (or items if this was a stacked seed) is recovered. If the seed is not on the target list, the QC
geophysicist will begin a root cause analysis. Questions to be asked include:

e s there a geophysical signal at the seed location that should have been picked?

e Isthere an anomaly but is it below the selected threshold?

e Is there an anomaly remaining that was below a shallower anomaly (stacked seed)?
e Is there a sensor location issue?

The failure to detect a seed target will allow a project team to recognize if problems exist and
undertake corrective action while still in the field.

3.4.5 General Field Procedures

Procedures will be followed to help facilitate the collection of accurate and reliable geophysical
data. Most important is the proper operation and function of the geophysical instruments, and
proper function of the positioning equipment. Tests will be conducted daily to assess those
functions. The QC procedures will include allowing the equipment a proper warm-up period of a
minimum 15 minutes as well as completing static, spike, relaxation, cable shake, personnel,
latency, and positioning tests to ensure accuracy and repeatability of collected field data. All of
these QC tests are summarized in Sections 4.4.1.1 and 4.4.1.2. Failed components will be
repaired or replaced. QC checks will be recorded electronically, and included as part of the
geophysical data deliverable. A separate Geosoft Database including all of the IVS results will
be maintained. The main elements and general sequence of the field procedures are:

e The geophysical team will be familiar with the RI WP.

e Shape files and points of interest will already be uploaded into the DGPS and RTK-GPS
controller so that the field operator will be able to see his/her position and the
corresponding background in real time.

e Visual checking of the instruments for possible mechanical damage will be performed,
and the team will check that the batteries are charged.

e Geophysical and navigational instruments will be set up.

e Both the RTK-GPS and DGPS will be checked for proper functioning and positional
accuracy tested at a known control point(s).

e After warming up equipment, opening QC tests will be conducted.
e The results of QC tests will be written on daily QC forms (Appendix E).
e If QC tests are checked as “Pass,” the operator may begin with the IVS.

e If the results of the IVS are within the predicted bounds identified in the initial VS
testing results, the operator may begin data collection.
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e Data collection, with obstacles and deviations from planned survey path will be
documented and recorded in the field log (Appendix E).

Two or more G-858 sensors will be mounted horizontally, with a nominal sensor separation of
0.6 m, and nominal height of approximately 0.25 m above the ground surface.

A magnetic base station consisting of a single G-858 sensor and microprocessor console will be
established in an area away from vehicle or pedestrian traffic, and clear of surface and subsurface
cultural interference (e.g., metallic debris, fencing, and utilities). The base station console will
be time-synchronized with the mobile field system console daily. The base station data will be
later used to correct for diurnal variations in the Earth’s magnetic field during the time of the G-
858 surveys.

If EM61 is used for data collection (contingency plan), data will be collected along survey lines
spaced 0.5 m apart using either a single coil, wheeled, man portable system or multi-coil towed
array. The coils of the EM61 will be oriented with the long axis perpendicular to the direction of
travel. Data will be recorded using a Juniper Allegro data logger.

The average velocity of data collection is 1 meter per second (1m/s). Using a collection rate of
10 Hz, the sampling interval will be approximately one reading per 0.01 m. This data density
provides adequate coverage to satisfy the project DQOs, and the performance standard of 98% of
the collected data being less than 0.25 m apart will be met.

The geophysical sensor will be coupled with an RTK-GPS for real-time sensor positioning. The
RTK-GPS base station will be set up based on benchmarks established by U.S. National
Geodetic Survey or a licensed surveyor. A Trimble R8 Rover will be interfaced with the data
logger to record positional data coincident with instrument readings. Correction data will be
radio transmitted from the base station to the R8 rover. The GPS readings will be recorded at a
rate of 1 Hz. The positional information will be logged in the Projected Coordinate System;
North American Datum 1983 (NAD83), Universal Transverse Mercator (UTM) Zone 13 North
and recorded in meters.

e Subsequent to collecting data, both the closing QC tests and 1S will be performed.
e Results will be written on the QC form (Appendix E).
e At the end of the day all instruments and cables will be visually checked.
e All batteries will be recharged.
e DGM production data will be downloaded, backed up, and sent to the data processor.
e Daily IVS and QC data will be sent to the QC Geophysicist.

3.4.6 Geophysical Data Processing and Analysis

34.6.1 G-858

The G-858 and positional data will be processed and interpreted using Geometrics MagMap
2000 and Geosoft Oasis Montaj®. The data will be processed and interpreted as appropriate to
meet QA/QC requirements. Subsequent to data acquisition, all field data will be downloaded to
a PC and backed up daily to an external hard drive or equivalent as well as electronically
transmitted to our San Antonio office server for back up to a central server.
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The overall-processing stream for G-858 data will be accomplished using the following steps:

Raw binary geophysical data will be downloaded from the magnetic system to a PC.

Raw G-858 binary geophysical data will be converted to Geosoft *.xyz files in
Geometrics MagMap.

Positional offset correction for sensors will be performed.

The initial QC checks will be conducted to verify that personal and shake tests passed.
Geophysical sensor data will be evaluated for spikes, gaps, and sensor failure.
Heading corrections will be applied (using results obtained from QC octant test).

Analyzing the noise spectra using different filters (e.g., low pass, non-linear, Euler or
Werner deconvolution and Wiener optimal filter) may be utilized to alleviate possible
effects of magnetic soil and other cultural ferromagnetic sources.

Positional and sensor data sets will be merged.

A demedian filter will be applied to the geophysical data to remove sensor drift, regional
trend, and level the data to a zero baseline (a 150-point average will be used for the
magnetic data).

The total field analytic signal will be gridded using a minimum curvature gridding
function with a 0.09-m cell size.

Data will be displayed on the maps in gridded format as 2-dimensional polynomial
function displayed using a color scheme where the response to the object shows up as an
isolated feature or "anomaly" above the background level.

All processing steps will be documented so that results can be checked and procedures verified.

3.4.6.2

EM61 (Contingency Plan)

Geophysical sensor and positional data will be processed and interpreted using Geonics
DAT61MK?2, and Geosoft Oasis Montaj®. The overall-processing stream for EM61 data will be
accomplished using the following steps:

Raw binary geophysical data will be downloaded from the EM61 data logger to a PC
Data spikes will be removed.

The geometry of geophysical system and GPS will be included in the data.

Data will be converted to Geosoft *.xyz files and imported in Oasis Montaj.

The following initial QC checks of the data will be performed to verify the quality and/or
identify substandard values:

1) The QC forms will be checked for personal and shake tests

2) The latency correction will be calculated using latency test

3) Data will be checked for spikes

4) 1t will be verified whether the data are within the expected range.
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The static/standard test will be evaluated for QC compliance.

The data will be latency and drift corrected. Only the GPS data with quality factor 4 will
be used, and when possible the remaining data will be interpolated. All data falling
below required positioning standards will be recollected.

The noise level will be checked using the fourth differential.

Different filters (e.g., low pass, non-linear, Euler or Werner deconvolution and Wiener
optimal filter) may be utilized to help alleviate the effect of the soil and cultural EM
sources.

A dynamic background will be calculated based on three (3) standard deviations and the
production data will be sub-set to include only those data that satisfy normal decay
Channel 1 > Channel 2 > Channel 3 > Channel 4.

Drift corrections will be performed using demedian correction.
The sum of all channels will be calculated.

The channel 2 or the sum of all channels will be gridded using a minimum curvature
gridding function with a 0.10-m cell size and 0.4-m blanking distance.

Gridded data will be plotted and non-systematic lag correction will be performed if
needed.

Maps will be made and data will be displayed in gridded format as 2-dimensional
polynomial function using a color scheme where the response to the object shows up as
an isolated feature or "anomaly" above the background level.

All processing steps will be documented so that results can be checked and procedures verified

3.4.6.3

Target Selection

The most common, standard approach to select anomalies is referred to as “threshold picking.”
Often these approaches are applied in a simple manner and base anomaly selections are
performed using the automated tools described below. However, recommended approaches use
either a more sophisticated method to detect and select anomalies, or a phased approach to first
detect above-background measurements and then quantify one or more anomaly characteristics
to select anomalies onto dig lists based on multiple criteria.

The targets will be picked using the following steps:

Magnetic anomalies that have large magnetic footprints will be selected from the final
analytic signal grid and magnetic residual total field grid utilizing a 1-pass smoothing
(Hanning).

If EM61 is used for DGM data collection (contingency plan), EM anomalies will be
selected from the gridded data (filtered channel 2 or sum of all channels) utilizing a peak-
picking algorithm (Blakely test) and using a 1-pass smoothing (Hanning) filter.

A grid value cutoff level (threshold) for the G-858 (or EM61 [contingency plan]) will be
determined in agreement with MRS-specific requirements.
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e The locations of all known cultural features recorded during the survey will be plotted on
the same map as the data. All anomalies that are in close proximity to those features will
be masked and excluded from target selection. Note FPM will coordinate with the HAFB
Restoration Project Manager to temporarily remove the portion of the fence bordering the
RR869a MRS to avoid fence interference during both the G-858 data collection and
reacquisition of targets selected for intrusive investigation

e Additional targets will be manually selected from the portion of the data with the signal
strength that is within 5% of the required threshold. Analysis of the anomaly footprint
(i.e., anomaly size), and shape and time decay of these anomalies will be used for this
target selection as well.

3.4.7 QC Control

All QC aspects of the GIP discussed in this section were developed IAW DID MMRP-09-004
(USACE 2009a) and EM 1110-1-4009 (Chapter 9) (USACE 2010a) requirements and are
described in detail in Section 4.0.

QC inspections/surveillance points to be performed during the IVS include area selection, seed
item placement and survey, repeat data, and static position test QC checks. All IVS QC actions
will be reviewed and confirmed by the QC Geophysicist.

QC inspections/surveillance points performed as part of the geophysical investigation include
equipment maintenance, instrument standardizations checks, battery strength checks, positioning
accuracy test, warm-up test, personnel check, cable shake test, static test, standard instrument
response test, static system relaxation test, latency test, repeatability test, along line measurement
spacing, processed data checks, database checks, anomaly selection, and anomaly reacquisition.
All geophysical investigation QC actions will be reviewed and confirmed by the QC
Geophysicist.

QC inspections/surveillance points performed as part of the target anomaly verification include
checks to verify that the UXO team resolved the target anomalies. Verification of target
anomalies includes determination of:

e Anomaly Type (e.g., UXO, DMM, MD, Range Related Debris (RRD), Other Debris,
False Positive, No Dig/Utility).

e Anomaly Description and quantity (e.g., 1 rebar, 5 nails, wire, MK3, Projectile 75 mm).
e Object Depth to Top.

e Estimated Object Weight (kilogram [kg]).

e Estimated Object Dimensions (Length/Width/Thickness)

e Physical Condition of MEC (Intact, Broken Open, Filler Visible)

Verification of the target anomalies will be performed by the Field Geophysicist/UXO technician
and reviewed by the Project Geophysicist/SUXOS.

3.47.1  Final Processed Data Format and Storage

The Final Processed Data will be produced and presented in American Standard Code for
Information Interchange (ASCII) formatted files and native Geosoft format (.GDB). Final
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processed data is defined as data that represents, to the best of FPM’s ability, the true anomaly
amplitude that exists at each anomaly location measured by the geophysical system. Final
processed data will have all corrections applied needed to correct for positioning offsets,
instrument bias (including instrument latency), instrument drift and diurnal magnetic variations
(magnetic method). Advanced processed data is defined as Final Processed data that has been
subjected to additional advanced processing techniques and was used in the anomaly selection
process. All corrections and processing steps will be documented. Metadata for final processed
and advanced processed data will include UTM zone and coordinate units, and descriptions and
units of all “z” values, which are the data associated with each measurement event. All
measurement events will have a time stamp. Unprocessed, interim-processed, final processed,
and advanced processed (if used) “z” values shall be included in a single file. Data file size will
be limited to 100 megabytes or less, and the file length will be limited to 600,000 lines or less.
Each data file will be logically and sequentially named so that the file name can be easily
correlated with the project-specific naming conventions.

3.4.7.2 Map Formats

For submittals, maps will be provided in editable Geosoft form and map images (.map) will be
provided in image format (.jpeg) for viewing and include grid (.grd) files. Maps will include the
following basic map features in addition to other necessary site information.

Selected anomalies and known features will be marked with symbols on the map. Map scales
will be even multiples of the base units presented in the map. Map sizes will be designed to fit
standard printer or plotter sizes. Grid ticks or grid lines will be visible and labeled.

The title block will include the figure number, map title, and sub-title and location of the
information being presented. Objects/symbols shown on the map will be identified in a legend.
A map scale bar, coordinate system, and north arrow will be included. Color scale bars will use
a color scheme that clearly differentiates between anomalies and background readings.
Background values will be plotted in white or gray. A classic “cold to hot” color scale will be
used with negative values plotted in blue and high positive values plotted in red or pink. The
range of values will be “fixed” so that the same color scale is utilized across the site.

Additional project information provided in boxes will include at a minimum the following
information:

e Client,

e Project,

e Contractor,

e Map approver, and
e Date created.

3.5 Geospatial Information and Electronic Submittals

The Geospatial Information and Electronic Submittals Plan details the site-specific survey,
mapping, aerial photography, computer-aided drafting and design/GIS, and electronic submittals
required for the RI.

FPM Rremediations, Inc. 3-24 October 2014
Contract No. FA8903-13-C-0008



RR869a Debris Field MRS Rl WP Holloman AFB

3.5.1 Control Points

Survey points will be tied to an established network of monuments with horizontal and vertical
control of “Class I, Third Order" or better. Horizontal control will be based on the metric system
and referenced to the NAD83 and the UTM Grid System. Surveying and mapping requirements
will meet the minimum standards set forth in USACE EM 1110-1-1004, Geodetic and Control
Surveying (USACE, 2002). Newly established control points and recovered monuments will be
of a permanent nature for recoverability during future phases of work within the same project.
Control points will be iron or steel pins, concrete monuments, or other permanently constructed
points. Installation of control points and monuments will meet minimum standards set forth in
USACE EM 1110-1-1002, Survey Markers and Monumentation (USACE, 1990a).

3.5.2 Geographic Information System Incorporation

Spatial data created as part of the RI will be submitted in an Environmental Sciences Research
Institute (ESRI)-compliant format (shape files, coverage’s, or geodatabase). Supporting tabular
data will be submitted in either Microsofte Excel or Access format.

3.5.3 Computer Files and Digital Data Sets

Final document files (e.g., reports and associated figures and tables) generated will be submitted
in PC-compatible Microsoft Office 2000® or higher software and in Adobe Portable Document
Format. Final GIS data generated will be submitted in non-proprietary spatial data transfer
standard format at the close of the project, as well as in the ESRI shape file format.

3.6 Fieldwork Contingencies

The fieldwork contingencies include two additional approaches if the removal of all DGM
anomalies detected during the R1 is not a feasible option for the follow-on NTCRA:

(1) VSP statistical module will be used to provide 95% confidence of MEC/MPPEH
potential on the site. This approach includes the dig sheet development (VSP-derived
number of randomly selected anomalies for intrusive investigation), reacquisition of
targets selected for intrusive investigation, and intrusive investigation of these targets.
The acreage reduction determination for the MRS will be performed based on intrusive
investigation. All DGM anomalies detected at the remaining portion of the site will be
intrusively investigated during the follow-on NTCRA.

(2) Deployment of the MetalMapper for ranking of the Rl DGM anomalies to classify
sources of geophysical anomalies as targets of interest or non-hazardous items. This
approach will provide the reduction of the total number of anomalies for intrusive
investigation during the follow-on NTCRA.

3.6.1 Dig Sheet Development

The Anomaly, Dig Selection & Intrusive Results Tables will be submitted digitally in a
Microsoft Access Database IAW DID MMRP-09-004-Attachment B (USACE 2009a). The Dig
Sheets will include all anomalies from the Anomaly Table that have been selected for intrusive
investigation.

The initial number of targets that need to be intrusively investigated will be determined using the
“Anomaly Verification Sampling” Statistical Analysis module of the VSP software. This
module works as follows. If there are N anomalies in anomaly table, we will make an
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assumption that M out of these N anomalies are MEC. Then, if we pick n anomalies at random
without replacement out of N, this statistics will give the probability P (m) that exactly m out of n
anomalies are MEC. This probability is given by

M! (N-=M)!
M-m)I(N=M—-n+m)(n—m)!
N!

(N=n)!In!

Once the number of anomalies that need to be initially excavated is established, targets for
intrusive investigation will be randomly selected from the anomaly table to be representative of
that particular area. Depending on the dig results in the field, the initial assumptions will be
adjusted (i.e., the iterative approach will be applied until the final dig list is completed). The
final dig list will indicate that, after excavating a specific number of targets, a 95% confidence
level of MEC potential on site has been achieved.

P(m) =

3.6.2 Anomaly Reacquisition
G-858
Anomaly reacquisition for G-858 will be conducted using the following procedures:

e The Project Geophysicist will use the final dig list of target locations to generate a target
relocation table. The table will include each target’s maximum and minimum values of
total magnetic field (AB = Bmax— Bmin) t0 help facilitate target relocation in the field.

e The Project Geophysicist will transmit the target relocation table to the Site Geophysicist,
and the targets will be relocated using the RTK-GPS.

e After locating the target, the geophysicist will use the G-858 to locate the two peaks of
the dipole. If the dipole is symmetric, the flag will be placed at the mid-point between
two peaks. If the dipole is asymmetric (the dominating peak is usually positive), the flag
will be placed closer to that peak. Finally, the direction between the flag and position
determined with DGPS as well as its distance will be recorded.

An example of Anomaly Reacquisition Table for the G-858 is provided in Appendix E.
EM61 (Contingency Plan)
Anomaly reacquisition for EM61 will be conducted using the following procedures:

e The target lists will be given to a Site Geophysicist who will relocate the targets using
RTK-GPS.

e After locating the target, the geophysicist will use the EM61 to locate the peak of the
response. He/she will pass over the anomaly in two (2) perpendicular directions to locate
the response peak as accurately as possible. However, the EM61 readings will be
recorded while passing in the direction parallel to data collection since the best
correlation can be achieved with the previous data collection. Then, the flag will be
placed at determined position.

e The search radius will be up to ~1.5 meters around the anomaly identified during data
collection. If multiple peaks are identified at the time of anomaly reacquisition, those
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locations will be flagged in the field and the results documented on the reacquisition
target list.

e Finally, the direction between the flag and position determined with RTK-GPS, and its
distance, will be recorded.

An example of Anomaly Reacquisition Table for both G-858 and EMG61 is provided in
Appendix E.

3.6.3 Intrusive Investigation Plan

Intrusive activities (if performed) will be completed IAW the Rl WP, and DDESB-approved
ESS. All excavation operations will be conducted IAW Air Force (AF) guidance document Air
Force Manual (AFMAN) 91-201 (AFMAN, 2011), USACE EM 385-1-1 Safety and Health
Requirements Manual (USACE, 2011), USACE EM 385-1-97 Explosives Safety and Health
Requirements Manual (USACE, 2010b) and Occupational Safety and Health Administration
(OSHA) 29 Code of Federal Regulations (CFR) 1926 Subpart P.

3.6.3.1 Target Anomaly Sampling Locations

UXO personnel will excavate subsurface geophysical targets identified as a result of the DGM
surveys and data evaluation efforts, and picked for excavation using the RI DQO methodology.
Therefore, MEC/MPPEH sampling locations will be generally along the same paths that the
geophysical investigation teams used to collect the subsurface data. During the field activities,
revised field maps will be generated that illustrates the actual paths taken with anomaly points
picked form MEC/MPPEH sampling for use by field crews and QC personnel.

3.6.3.2 Target Anomaly Investigation Procedures

A UXO excavation team will perform intrusive investigation. Intrusive activities will not begin
until the UXOSO has given a safety briefing, the UXO Team Leader has given a site-specific
safety briefing to their team, communications are established with the field command post, and
all non-essential personnel are evacuated from the area outside the specified MSDs.

Exclusion Zones (EZs) will be established IAW the approved ESS during MEC operations. The
establishment of EZs may require posting of security watches, or physical marking of the zone to
confirm that non-essential personnel do not enter. Essential personnel and authorized visitors as
defined in AFMAN 91-201 (AFMAN, 2011) will be allowed within the EZ. If non-essential or
unauthorized personnel enter the area, intrusive investigations will cease.

If intrusive investigations must occur within the Hazardous Fragmentation Distance (HFD) listed
in Table 3-1, appropriate and applicable engineering controls will be used. If engineering
controls cannot be implemented, any public roadways within the HFD areas will be evacuated
and/or roadways blocked to prevent non-essential personnel from entering during intrusive
investigations of the anomalies.

Hand excavation will be the primary intrusive method, and will be performed using hand trowels
or shovels. Schonstedt magnetometers will be used to assist the team in determining the location
and orientation of the anomaly item. The UXO team personnel excavating an anomaly shall
initially remove no more than a 6-inch layer of soil at the location of the anomaly. A visual and
electronic search of the excavation shall then be made. This process shall be repeated until the
audible signal from the instrument indicates the object is close to the surface of the excavation.
Once this determination has been made, soil will be removed by hand until the anomaly is
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located. Heavy equipment may be used in some areas where appropriate, including areas of very
dense anomalies or if large, heavy items are discovered. It will be used to remove the immediate
overburden from atop anomalies. Heavy equipment will not come in contact with the target
anomaly. The intrusive anomaly investigation team will refine and pin-point each excavation
location utilizing hand-held detectors (magnetometer and/or electromagnetic). Prior to
excavations, each work area will be evaluated for underground utilities by the SUXOS and the
UXOSO.

If the subsurface contact proves to be non-MEC, the item will be removed and the excavation
rechecked by the UXO technician using the Schonstedt magnetometer. If the hole is “clean,”
(i.e., negligible response with Schonstedt) it will be refilled and tamped. If the subsurface
contact is MEC, procedures developed in the ESS will be implemented. To verify all source
items are investigated, the area within a diameter of 1 m centered on the target location will be
checked by the UXO technician using a Schonstedt to verify no other metallic items exist within
this area. This is required since the primary geophysical anomaly (target) could mask additional
anomalies. All access/excavation/detonation holes will be backfilled with the soils excavated
from the hole.

3.6.3.3  Accountability and Records Management

The UXO dig team will record results and dispositions of geophysical targets electronically,
utilizing handheld Personal Digital Assistant (PDAs). Data recorded in each PDA will be
downloaded daily by the Project Geophysicist/Data Manager and compared with specific
geophysical data characteristics contained in the overall dig sheets to better refine the dig process
as the RI progresses. Detailed records will be made of all MEC items encountered during the RI
activities. This record will include the nomenclature (if applicable) type, approximate weight,
depth, orientation, condition, and location of the item indicated. Excavated anomaly attributes
will also be added to the project GIS database. The UXOQC will review the accuracy of the
project GIS database.

The example of an Intrusive Results Table is provided in Appendix E.

3.6.3.4  Material Potentially Presenting an Explosive Hazard Inspection Process
The MPPEH inspection process is described in Section 3.2.6.

3.6.3.5 Personnel Qualifications

UXO personnel qualifications are presented in Section 2.0.

3.6.3.6  Munitions and Explosives of Concern Disposition

Disposition of MEC/MDEH items is described in Section 3.2.7.

3.6.4 Geometrics’ Metal Mapper

The MetalMapper will be used during this RI to rank DGM anomalies if:

1. Removal of all anomalies detected using G-858 is not a feasible option for the follow-on
NTCRA,; and

2. Majority of detected anomalies represent isolated targets.
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3.6.4.1  Description

The MetalMapper is an advanced electromagnetic induction (EMI) system configured for the
detection and characterization of UXO. This technology represents a significant departure from
existing commercially available EMI instruments for UXO detection.  Although the
MetalMapper can be used in the survey or mapping mode for target detection, it’s most
important application is for use as a system for “Cued-ID” target characterization. In the cued
ID mode, data are acquired at one or more locations in close proximity to the target. Precision
static measurements at these locations permit the calculation of the target characteristics. For
isolated targets, a measurement at a single field point suffices. These target characteristics are
then used to generate a prioritized dig list that identifies each target as either one that needs to be
removed or one that is non-hazardous.

This system uses time domain electromagnetic principles to induce electrical currents in buried
metallic objects and then measure the effects of those currents in receivers on the surface. It has
three (3) orthogonal transmitter coils. Each is approximately 1 m x 1 m in size. One coil is
oriented horizontally (Z coil) to generate vertical fields and the two other coils (X and Y) are
mounted vertically orthogonal to each other. The Z coil is the only coil that is required during
dynamic data acquisition. The X coil measure the electromagnetic fields in the “cross-line”
direction or along the direction of travel and the Y coil is oriented to measure “in-line
(perpendicular to direction of travel) electromagnetic fields. Each coil has a coil with 10 turns in
order to generate the signals. Within the box containing the horizontal coil are seven (7) receiver
cubes, each one containing three (3) orthogonal coils to measure the fields resulting in twenty
one (21) different receiver coils. The receiver coils are oriented in the same manner as the
transmitter coils. The transmitter coils are powered using a bi-polar half duty cycle and the time
decay of the subsurface currents (transients) are measured during time off of the transmitter
coils. The transmitter coils are activated in sequence and measurements are recorded in all 21
receiver coils, for a measurement where all transmitter coils are used, this will result in 63
different electromagnetic transients being recorded.

The system can be operated in static and dynamic mode. Static measurements are acquired when
the system is stationary over a known target. It acquires the data over 8.328 milliseconds (ms)
using all three transmitter coils. The other default measurement type is dynamic acquisition.
This is intended for use while towing the MetalMapper over an area. In this mode only the Z
coil is used and the decay is measured over .924 ms with only a single stack.

The MetalMapper will be operated in static measurement mode. The measurements will be
performed in close proximity of all targets previously detected using the G-858 magnetic system.
Precision static measurements at these locations will provide the calculation of target
characteristics. First, target location and number will be loaded after which the data will be
acquired. The acquisition of the data will be controlled by changing different parameters such as
number and length of decays and transmitter coils used. The initial measurements will be made
with the data constantly sampled at 250 kHz. This is significantly more information than
required for analysis, and therefore, the data will be averaged over a window. Since the
measured field falls off rapidly, data points will be sampled linearly in log time, so that the data
will appear evenly spaced in a logarithmic scale. The same procedure will be repeated for all
other targets detected in a particular grid.
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3.6.4.2  Data processing and Library Based Classification

MetalMapper files will be directly imported to Geosoft Oasis Montaj using GX. The procedure
for processing MetalMapper data in Oasis is as follows:

e Flag Identifications (IDs) will be imported onto Oasis target database
e MetalMapper data will be imported into Site Database

e MetalMapper data will be inverted

e Anomaly graphic will be made

e Comparison of polarization to UXO library will be made to look for targets of interest.
Comparison will be made by ordnance type and by closest match.

e Classification will be performed using a rule-based approach

All processed anomalies will be separated in four (4) groups:
1. Likely non-targets of interest (non-hazardous, may remain in the ground),
2. Targets of interest,

3. Cannot decide (targets with axially symmetric response that do not match known
munitions).

4. Cannot analyze ((lack of data due to a sensor-specific data gap, inversion fails to
converge, and inversion produces unphysical parameters). Because no useful information
regarding the nature of these targets can be extracted from the measured data, they must
be treated as potential targets of interest.

Targets from the last three groups will be intrusively investigated during the follow-on NTCRA.
3.7 Munitions Constituents Sampling and Analysis

Based on historical information and previous investigations (Section 1.6), MEC/MPPEH items
may be discovered at the RR869a Debris Field MRS. The objective of the MC sampling is to
determine the presence or absence of MC contamination associated with such items and if
present establish the contamination’s extent. In addition, The CSE Phase |l data indicates only
minor undocumented usage of small arms at this site and does not indicate a potential lead or
PAH concern. However, if during the RI a significant amount of shotgun shells and/or clay
target debris is found sampling for related contaminant of concern (lead and PAH) will be
conducted.

Soil samples will be collected using composite sampling at locations of identified MEC/MPPEH
as well as in areas with significant amounts of MD. The sampling depths will be determined
based in part upon the depth of MEC/MPPEH found during the intrusive investigation (if
performed). MEC/MPPEH surface finds will result in only surface soil being collected because
any resulting MC are expected to be close to the surface if soil is undisturbed. Conversely,
subsurface MEC/MPPEH finds will result in subsurface soil being collected at the same location
and depth of MEC/MPPEH and analyzed for MC. Note: Since the overall remedial objective for
the RR869a MRS is a Site Closeout, MC soil sampling will be performed at locations of MEC
items representing a low explosives hazard such as squib.
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Sampling activities will be conducted with the support of a UXO escort providing MEC and
anomaly avoidance IAW USACE EP 75-1-2, UXO Support during Hazardous, Toxic, and
Radioactive Waste and Construction Activities (USACE, 2007). The sampling requirements,
procedures, and chemical analyses are described below and in the UFP-QAPP (Appendix D).
QA/QC procedures for the various sampling methods are also described in the UFP-QAPP
(Appendix D). The NMED has recently revised its risk based Soil Screening Levels (SSLs)
(NMED, 2012a). USEPA also publishes Regional Screening Levels (RSLs) (USEPA, 2014).
The SSLs or RSLs as well as NMED approved Basewide background levels (NMED, 2012b) are
employed to determine whether MC contamination exists. The project screening standards are
summarized in Table 3-3.

3.7.1 Areas with Isolated Locations of Confirmed MEC

Surface and subsurface soil samples will be collected from areas containing isolated locations of
confirmed MEC/MPPEH as well as in areas with significant amounts of MD using composite
soil sampling techniques as described below. The samples will be submitted for laboratory
analysis using USEPA Method 8330A for explosives and USEPA Method 6010C for metals
(aluminum, antimony, chromium, copper, iron, lead, and zinc). The samples will be analyzed to
determine if MCs have been released to the environment.

Composite soil samples will be collected using a seven-point “spoke and hub”” method, in which
six sub-samples are collected from a wheel shaped layout of two ft in diameter and a seventh
sub-sample collected from the center of the wheel.

The procedure for sample collection is as follows:

e The intended sample location is laid out and recorded in the field log book. Prior to
sample collection, don clean nitrile gloves and do not allow disposable sampling
equipment to come in contact with potential sources of contamination.

e At each of the seven sub-samples locations, dig down approximately 6 inches using a
disposable polyethylene scoop. The radius from the center sub-sample should be
approximately 1 foot from the center sample.

e The soil from each sampling location is placed into a decontaminated stainless steel bowl
or disposable polyethylene bag. The samples are then homogenized by hand mixing with
a decontaminated stainless steel spoon or disposable polyethylene scoop until the sample
color is homogenous.

e Once the composite sample is collected, the location will be documented and
photographed; and GPS coordinates will be recorded.

e Once collected, the sample will be containerized as per the analytical laboratories
requirements, labeled as specified in the SOP for Sample Handling, Documentation, and
Tracking and placed in a cooler chilled to a maximum temperature of 4°C.

e The team will set aside a portion of the sample to use in logging a description of the soil
characteristics (using the Unified Soil Classification System) in the field logbook.
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Table 3-3 Soil Screening Levels
Human Health Residential Soil Screening Ecological soil Screening
Value (mg/kg) Values (mg/kg)
Holloman AFB -
Analyte Soil Background New Recommende LANL Recommended
Levels® (mg/kg) URSSELZ';,A Mexico S?rte?w(i): Ecological | Eco Screening
SSLs® g Benchmark® Value
Values
Nitroaromatics and Nitramines
1,3-Dinitrobenzene NA 0.62 NA 0.62 0.073 0.073
2-Amino-4,6- NA
dinitrotoluene (2- 15 NA 15 10 10
Am-DNT)
4-Amino-2,6- NA
dinitrotoluene (4- 15 NA 15 3.6 3.6
Am-DNT)
2,4-Dinitrotoluene NA 1.7 15.7 1.7 25 2.5
2,6-Dinitrotoluene NA 0.36 61.1 0.36 1.8 1.8
Hexahydro-1,3,5- NA
trinitro-1,3,5- 6.0 58.2 6.0 7.5 7.5
triazine (RDX)
Nitrobenzene NA 51 53.5 51 131+ 131
Nitroglycerin (NG) NA 0.62 6.11 0.62 71 71
2-_N|trotoluene (o- NA 32 29.1 32 99 9.9
Nitrotoluene)
3-Nitrotoluene (m- NA 0.62 7.82 0.62 12 12
Nitrotoluene)
4-_N|trotoluene (p- NA 5 244 25 29 29
Nitrotoluene)
Octahydro- 1,3,5,7- NA
tetranitro- 1,3,5,7- 380 3,910 380 27 27
tetra (HMX)
Pentaerythritol NA
tetranitrate (PETN) 12 NA 12 100 100
1,3,5- NA
Trinitrobenzene 220 NA 220 6.6 6.6
(sym-TNB)
2,4,6,- NA
Trinitrotoluene 3.6 39.1 3.6 6.4 6.4
(TNT)
Trinitrophenylmethy NA 12 244 12 0.99 0.99
Initramine (Tetryl)
3,5-Dinitroaniline NA NA NA NA NA NA
Metals
Aluminum 13,722 7,700 78,000 13,722° NA 13,722¢
Antimony 1.6 3.1 31.3 3.1 0.05 0.05
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Human Health Residential Soil Screening Ecological soil Screening
Value (mg/kg) Values (mg/kg)
Holloman AFB .
Analyte Soil Background New Recommende LANL R
Levels® (mg/kg) UislE 2/ Mexico Al e Ecological Eco Screenin
RSLs” Screening gical | g
SSLs° Benchmark Value
Values
Chromium 25 12,000 1,170,00 12,000 28 28
Copper 13 310 3,130 310 15 15
Iron 23,049 5,500 54,800 23,049 NA 23,049°
Lead 10.9 400 400 400 14 14
Zinc 54.6 2,300 23,500 2,300 48 48
Notes

HH = Human Health

LANL = Los Alamos National Laboratory

mg/kg = milligram per kilogram

NA = No value available

a— (NVB, 2011). Final Basewide Background Study Report Holloman Air Force Base, New Mexico.

b — (USEPA, 2014). Regional Screening Levels

¢ — (NMED, 2012). New Mexico Soil Screening Levels.
http://www.nmenv.state.nm.us/HWB/documents/NMED_RA_Guidance_for_SI_and_Remediation_Feb_2012_.pdf

d — Unless otherwise noted, the ecological screening value in this column represents the Ecological Screening Level (ESL) for
soil developed by Los Alamos National Laboratory., (LANL, 2011). Ecological Screening Levels. Los Alamos National
Laboratory Eco Database. U.S. Department of Energy.

+ No LANL ESL available for nitrobenzene. Soil screening level will be taken from: (USEPA, 2003). USEPA, Region V,
Resource Conservation Recovery Act (RCRA) Ecological Screening Levels.

http://www.epa.gov/reg5rcra/ca/ESL.pdf.

e — USEPA Ecological Soil Screening Levels (EcoSSL) values were used preferentially over other sources of ecological soil

screening values. If no EcoSSL was available, soil screening benchmarks developed by LANL will be selected for the ecological

screening value.

3.7.2 PAH Sampling

Soil samples for PAH analysis will be collected using the seven-point “spoke and hub”
composite sampling method following procedures described in the field SOPs presented in
Appendix D. The number of soil samples collected will be dependent on the number of
significant shotgun shells and/or clay target debris finds. We estimate that approximately 10
composite samples will be required at the RR869a Debris Field MRS. However, if no significant
shotgun shells and/or clay target debris finds are located then soil sampling will not occur. The
soil samples will be analyzed for metals (by USEPA 6010C) and for PAHs (by USEPA 8270D
SIM) to determine if contamination posing a potential threat to human health and/or ecological
environment is present.

3.8 Investigative-Derived Waste

This Investigative-Derived Waste (IDW) Plan describes procedures for handling and disposing
of IDW generated during the RI field activities. This plan is applicable to IDW generated during
MC sampling and does not apply to MEC/MDEH or MD.

Planned MC sampling activities include soil sampling using disposable sampling equipment,
such as disposable polyethylene scoops. Sampling is not anticipated to generate IDW. PPE and
other disposable sampling equipment will be bagged and temporarily staged for off-site disposal
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IAW USEPA regulations. Sampling personnel will follow local and state protocols, as well as
stakeholder guidance, in determining the proper disposal of PPE.

If site information necessitates the sampling of additional matrices and utilizing alternative
sampling approaches, a change to this document will be completed detailing the IDW anticipated
and procedures and protocols required for disposal.

3.9 Risk Characterization and Analysis

Following field work, a qualitative evaluation of explosive hazards for the RR869a Debris Field
MRS will be performed. A MEC HA will be utilized for the MRS. Potential risk associated
with the MRS will also be evaluated by conducting a MC HHRA and ERA. Site-specific
preliminary CSMs were developed for the MRS as part of this RI WP. These CSMs serve as a
starting point for the Rl WP and were developed using site-specific information. The
preliminary CSMs for both MEC and MC exposure pathway analyses are shown on Figures 1-3
and 1-4. These preliminary CSMs will be refined for the RI pending the outcome of the surface
clearance, geophysical investigation, intrusive investigation, and MC sampling results.

3.9.1 Munitions and Explosives of Concern Hazard Assessment

This MEC HA ranks potential explosive hazards to human receptors at sites where MEC was
identified during the RI. The MEC HA is a systematic approach to assess the potential acute
explosive hazards at an MRS given current site conditions and under various cleanup or land use
control alternatives. The qualitative HA technique presented here follows the USAF MEC
Hazard Assessment Tool (MHAT) (USAF, 2011), which provides an assessment of the acute
explosive hazards associated with remaining MEC at an MRS by analyzing site-specific
conditions and human issues that affect the likelihood that a MEC accident will occur. The MEC
HA method focuses on hazards to human receptors and does not directly address environmental
or ecological concerns that might be associated with MEC. The process for conducting the MEC
HA is described in the MEC HA interim guidance document (EPA, 2008) and the tool used to
perform the calculations developed by the USAF and described in the MHAT user’s guide
(USAF, 2011).

Hazard Assessment Framework

The MEC HA was structured around three major components of potential explosive hazard
incidents:

e Severity — the potential consequences of the effect on a human receptor should a MEC
item detonate;

e Accessibility — the likelihood that a human receptor will be able to come in contact with a
MEC item; and

e Sensitivity — the likelihood that a MEC item will detonate if a human receptor interacts
with it.

Each of these three components was assessed by input factors collected from historical site

information and field data collection. Each input factor has multiple categories, each of which is

associated with a numeric score that reflects the relative contributions of the different input

factors to the MEC HA. The factors are entered into the USAF MHAT. Table 3-4 shows the
input factor maximum scores and resulting weights.
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These results should not be considered quantitative measures of explosive hazard; instead, the
output places an MRS within one of four hazard levels (highest potential to low potential
explosive hazard conditions).

3.9.2 Baseline Human Health Risk Assessment

The general approach for the screening level HHRA, involves comparison of maximum detected
MC values with conservative screening levels. The more conservative of the USEPA RSLs or
NMED SSLs is used for the HHRA (see Table 3-3). If the background level (NMED, 2012b) is
higher of both NMED SSL and USEPA RSL, the background level will be used for HHRA. The
residential screening values represent the most conservative unrestricted future land use, so they
will be applied regardless of applicable exposure scenarios to protect all possible current and
future exposure scenarios.

The receptors to be evaluated include base personnel, authorized contractors, residents, visitors,
and trespassers. The primary MC exposure pathways for human receptors are through
subsurface soil and surface soil. Future land use is anticipated to remain consistent with current
land use. Therefore, potential receptors should remain the same.

Table 3-4 Input Factors, Maximum Scores, and Resulting Weights
Ex%gi\geol:sgf rd Input Factor Mgég::;m Weights
Energetic Material Type 100 10%
Severity Location of Additional Human Receptors 30 3%
Component total 130 13%
Site Accessibility 80 8%
Total Contact Hours 120 12%
Amount of MEC 180 18%
Accessibility II\D/I;gihmum MEC Depth/Maximum Intrusive 240 4%
Migration Potential 30 3%
Component total 650 65%
MEC Classification 180 18%
Sensitivity MEC Size 40 4%
Component total 220 22%
Total Score 1,000 100%

3.9.3 Screening-Level Ecological Risk Assessment

A Screening Level ERA (SLERA) will be completed to assess potential adverse impacts on
current or future ecological receptors exposed to MC in soil at Holloman AFB MRAs. The
assessment endpoints for the SLERA are the protection of local populations and communities of
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plants, mammals, birds, and soil invertebrates from adverse impacts from explosive MC in soil.
A SLERA will be prepared IAW the USEPA’s Ecological Risk Assessment Guidance for
Superfund (ERAGS) (USEPA, 1997). The SLERA will include screening-level problem
formulation/ecological effects evaluation and screening-level preliminary exposure
estimates/risk calculation components. The SLERA will also take into consideration available
Basewide background levels for constituents in soil (NMED, 2012b).

The primary exposure pathways for ecological receptors are through the food chain, surface soil,
and subsurface soil.

3.9.4 Munitions Response Site Prioritization Protocol

FPM will update the MRSPP and assign the MRS an updated relative priority for response
activities based on the results of the RI analysis and considering various factors related to safety
and environmental hazards. The MRSPP will be applied IAW 32 CFR Part 179 and the
guidance provided in the DoD MRSPP Primer (DoD, 2007). FPM will assign a MRSPP rating
ranging from 1 to 8 to each MRS. The priority will be determined by selecting the highest rating
amongst the EHE and HHE modules.
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4.0 QUALITY CONTROL PLAN

The QCP presented in this chapter addresses the QC procedures to be followed during the
completion of MEC/MPPEH-related activities during the RI at the RR869a Debris Field MRS.
The QCP describes the way in which FPM will produce the deliverables, and the step-by-step
approach that will be taken to ensure the quality of the services and the products derived from
those services. The FPM QC process ensures that the training, actions, procedures, and tools
support every employee according to the requirements and in such manner that the environment
is protected and the impact of the project activities is minimized. The QCP adheres to the
requirements specified in MMRP industry standard guidance documents published by DoD,
DDESB, and USACE.

The overall objectives of this QCP are to identify and implement quality requirements to ensure
that overall project activities are accomplished using an acceptable level of internal controls and
review procedures. The intent of such controls is to eliminate conflicts, errors, and omissions
and ensure the technical accuracy of all deliverables. Specifically, this plan:

e ldentifies the specific project QC objectives for the associated RI project elements.

e Identifies the RI project QC organization and defines each individual’s respective
authority, responsibilities, and qualifications.

e Defines RI project documentation management and control, communications, and
recordkeeping procedures.

e Establishes comprehensive evaluation of correct application of methods, adequacy of
basic data and assumptions, correctness of calculations, and compliance with guidance,
standards, regulations and laws.

e Describes procedures for the management of deficiencies, nonconforming conditions.
e Defines procedures for RI project submittals and recordkeeping.
4.1 Quality Assurance

QA will be monitored by the USAF. The USAF will evaluate field activities to verify that the
approved R1 WP is being followed and that the projects DQOs are being met.

4.2 Project Personnel Qualifications

Project personnel will be qualified to perform their assigned jobs IAW DDESB TP 18 (DDESB,
2004). Each employee will have a file at the project site which will include copies of necessary
licenses, permits, training records, certificates of qualifications, and resumes that support the
employee’s placement and position. The UXOQCS will verify that project personnel have the
required certifications to complete their assigned role on the project. Personnel minimum
qualifications are described in detail in Technical Management Plan (Section 2.0).

4.2.1 Explosive Ordnance Disposal, Unexploded Ordnance Certifications, and Training
Requirements

FPM will ensure that only qualified and properly trained personnel are assigned to positions on
project sites. Prior to mobilization of personnel, FPM will ensure that training required by
OSHA 29 CFR 1910.120, has been completed for all personnel assigned to the project. In
addition, prior to the start of operations all personnel will receive the following as a minimum:
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e Familiarization with the WP and its policies and procedures.

e HASP/Activity Hazard Analysis/SOP orientation.

e PPE training.

e Environmental considerations peculiar to the operations on the project site.
e Instruction and training on equipment usage and safe work practices.

e Daily safety training outlining the day’s activities.

Training is conducted by the SUXOS or dual-hat UXOSO/UXOQCS, and records of attendance
are maintained on site. Certificates of Training will be issued when applicable. The
UXOSO/UXOQCS will have a monitoring program in place to identify when project personnel
require refresher training and he will be responsible for reviewing EOD/UXO certifications.

4.2.2 Health and Safety Training

Health and safety requirements for project personnel have been established IAW the OSHA
1910.120 requirements for hazardous waste site works. Training certifications for field project
personnel will be maintained on site by the UXOSO/UXOQCS. Project personnel training
requirements are discussed in greater detail in the MMRP sites HASP (Appendix B).

4.3 Quality Program
4.3.1 Contract Submittal Quality Control Process

Documents required under this contract will be developed and maintained by a project team
consisting of the PM, Program Chemist/Chemical Quality Control Manager, QC Geophysicist,
and UXOQCS. These team members will contribute their corporate knowledge and experience
to the documents to ensure technical quality. Table 4-1 provides a summary matrix of project
personnel QC responsibilities and associated submittals.

Comments on submitted documents will be directed by project personnel to the appropriate
subject matter expert for resolution. Changes to final WP will be submitted to the PM
immediately upon approval. The PM will be responsible for ensuring that the changes are posted
to the hard copy on file and that all field personnel are made aware of the changes.

4.3.2 View and Acceptance of the Quality Control Program

The QCP will be reviewed and approved by the PM. After completion of the management
review, the QCP will be submitted to the AF for review and acceptance prior to starting
operational field activities. Revisions to the QCP will be reviewed and approved in the same
manner as the original plan.

4.3.3 Review and Approval of Quality Control Plan Implementation and Project
Procedures

The UXOSO/QCS has the authority and responsibility to verify that the QCP has been
implemented for project activities. The Project Procedures presented in this RI WP will be
reviewed by the UXOSO/QCS, SUXQOS, Program Chemist/Chemical Quality Control Manager,
QC Geophysicist, Project Geophysicist, the Installation Manager, the MMRP Manager, and the
PM.

FPM Rremediations, Inc. 4-2 October 2014
Contract No. FA8903-13-C-0008



RR869a Debris Field MRS RI WP

Holloman AFB

Table 4-1

Quality Control Submittal Register

Project Personnel

QC Responsibilities

Associated Submittals

Project Manager

Review and approve

All project deliverables

Program Chemist/Chemical
Quality Control Manager

Develop and implement
Chemical QC Plan and UFP-
QAPP for environmental/MC
sampling

Chemical QC Plan

UFP-QAPP for
environmental/MC sampling

Develop and ensure
compliance with chemical
DQOs

Daily Chemical QC Report

Chemical QC Summary
Report

Data Validation Reports

QC Geophysicist

Develop and implement the
Geophysics QC Program

Geophysics QC Program

Review and verify compliance
with geophysical DQOs

Daily QC database updates

QC figures

Summary table of positional
and production QC data

Post raw and production QC
data to SharePoint website

UXOQCS

Perform and document QC
inspections/surveillances

Daily and Weekly QC Reports

Perform and document
nonconformance and
corrective actions

Nonconformance and
Corrective Action Reports

4.3.4 QC Management Philosophy

The Management Philosophy addresses the contractor’s commitment to quality through QC
Program which includes Quality Production, Internal Quality Checks and Reviews, and

Technical Review.

The Quality Production includes a specific number of activities i.e., definable features of work,
that are the major categories of work to be performed and form the framework for the QC

approach for the project.
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The internal quality checks and reviews will include a comprehensive evaluation of:
e Correct application of methods.
e Adequacy of basic data and assumptions.
e Correctness of calculations.
e Completeness of documentation.
e Compliance with guidance, standards, regulations, and laws.
The Technical Review will ensure that:

e The concepts, assumptions, features, methods, analyses, and details are appropriate, fully
coordinated, and correct.

e An appropriate range of feasible alternatives was evaluated.
e The problems, opportunities, and issues are properly defined and scoped.
e The analytical methods used are appropriate and yield reliable results.

e The results and recommendations are reasonable, within policy guidelines, and supported
by the presentation.

e Any deviations from policy, guidance, and standards are appropriately identified and
have been properly approved.

e The products meet the customers' needs.
4.3.5 Three-Phase Control Process

The UXOSO/UXOQCS and QC Geophysicist will verify compliance with project requirements
through implementation of the three-phase control process (Engineer Regulation 1180-1-6,
Contracts-Construction Quality Management (USACE, 1995) and EP 715-1-2, A Guide to
Effective Contractor Quality Control (USACE, 1990b). This process checks that project
activities comply with the approved plans and procedures. Elements of the three-phase control
process are: (1) preparatory phase, (2) initial phase, and (3) follow-up phase. Each control phase
is important for obtaining a quality product. However, the preparatory and initial phases are
particularly valuable in preventing problems. Production work is not to be performed on a
definable feature of work until successful preparatory and initial phase inspections have been
completed and documented. The specific QC monitoring requirements for the definable features
of work are listed in Table 4-2.

4.3.5.1 Preparatory Phase

The preparatory phase, as it applies to a definable feature of work, commences with actions in
advance of production work. The preparatory phase includes review and approval of plans,
specifications, SOPs, and other applicable documents, and to verify that equipment and
personnel are in place before work starts. This inspection phase is conducted with the people
responsible for performing each definable feature of work checking that personnel know what is
expected and understand their role. The Installation Manager, UXOQCS, and QC Geophysicist
are responsible for conducting and verifying that all preparatory actions required prior to
conduction work have been accomplished.
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4.3.5.2

Initial Phase

The initial control of each definable feature of work is performed when a work process begins.
The purpose of the inspection is to:

e Verify that the work to be performed will be in compliance with procedures and contract
specifications.

e Verify that equipment and personnel on site meet the requirements established during the
preparatory phase.

e Review acceptable level of workmanship for site personnel who will be conducting the
definable feature of work.

e Review the preparatory phase inspection report.

e Resolve any differences of interpretation.

Table 4-2 Definable Features of Work and Quality Control Actions
Definable Inspection/ QC Action Samolin Acceptance
Feature of Surveillance Attribute (performed or Fre Sencg Crirt)eria
Work Point confirmed by) q Y
Prepare Plans Draft/Final Not Applicable Internal N/A N/A
(N/A) independent
technical review
(technical staff)
Pre- Readiness Capture lessons Three-phase N/A N/A
Mobilization review learned control
(QC Geophysicist/
UXOQCS)
IVS Area selection Minimal Review pre-seed Pre-survey Low background
Establishment background Survey readings
noise (QC Geophysicist/
UXOQCS)
Seed item Survey Review survey All items in X,y=2cm
placement accuracy data IVS z=5¢cm
survey (QC Geophysicist/
UXOQCS)
Repeat data Amplitude and Review data Once for all +20% of the ISO
positional (QC Geophysicist) equipment response obtained
accuracy infield by FPM (G-858);

within predicted
bounds (EM61
[contingency
plan]) and £25 cm
positional
accuracy along
line of data
collected directly
over the seed
items
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Mobilization Post Capture lessons Three-phase N/A N/A
mobilization learned control
(QC Geophysicist/
UXOQCS)
Detector- Grids completed No remaining Three-phase Minimum No MEC,
aided Surface | and turned over hazards in the control 10%of cleared MPPEH, and
Clearance by Operations detector-aided (UXOQCS) surface areas metallic items
surface cleared
areas
Geophysical Static noise Background Review static Twice Daily | Background: Peak
Investigation levels, cable noise responses to peak variation
shake and (QC Geophysicist) <1nT (G-858)
personnel tests and < 2.5 mV for
Channels 2,3,and
4 and <4 mV for
Channel 1(EM61
[contingency
plan])
Geophysical IVS Response to Review Results Twice Daily +20% of the 1ISO
Investigation known ISO, (QC Geophysicist) response obtained
Geophysical location of by FPM (G-858);
Investigation known 1SO within predicted
(continued) bounds (EM61
[contingency
plan]);and £25 cm
positional
accuracy along
line of data
collected directly
over the seed
items
Anomaly Anomalies Identify target 10% of datato | No more than 5%
selection chosen by data anomalies be reanalyzed | anomaly selection
interpreter (QC Geophysicist) differences at or
above the
minimum
response
threshold
Geophysical Along line Distance Measure data By dataset 98% <25 cm
Investigation measurement between data Density along line
(continued) spacing points (QC Geophysicist)
Blind Anomaly Reacquire Review reacquire All selected 90% of all items
Seeding reacquisition anomaly within data anomalies within1lm
Program critical radius | (QC Geophysicist)
Target anomaly | Target anomaly Conduct As operational | Target anomaly

locations excavation verification ofa | target anomaly location is
determined to be location minimum of10% excavation resolved IAW
resolved by resolution IAW | of target Anomaly | locations are project target

operations project locations (transect completed anomaly
requirements and grid) solved requirements

by Operations
(UXO0QCS)
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. . All blind seeds
Blind seed Ampll_tL_Jde and | Review d_a'ga (QC Al blind detected and all
locations positional Geophysicist/UX seeds blind seeds
accuracy 0QCSs)
recovered
MEC/MDEH Pre- and post- Safety and Three-Phase Before and No
Disposal MEC/MDEH quality of Control to include after every MEC/explosive
disposal MEC/MDEH final QC MEC/MDEH | hazards remain at
operations disposals acceptance disposal disposal locations
inspections at each operation
MEC/MDEH
disposal location
(UXOQCS)
MPPEH Throughout Documentation Three-phase Continuous MPPEH
Certification of explosives control to include inspection process
safety status a final random is AW (DoD
prior to transfer sampling 2008b);certified
inspection of the MDAS does not
segregated MDAS contain or have
(UXOS0/QCS) the potential to
contain energetic
material

The initial phase is first documented UXOQCS field compliance inspection for a definable
feature of work. Initial phase inspections may be repeated when acceptable levels of quality are
not demonstrated or at the discretion of the UXOQCS or QC Geophysicist. The UXOQCS or
QC Geophysicist (if applicable) will verify that corrective action has been completed and is
appropriate to prevent recurrence of the condition. When corrective action cannot be completed
in a timely manner or the root cause is not known, immediate corrective action that fixes the
deficiency may be taken and verified, and work continued pending root cause analysis and more
appropriate corrective action.

4.3.5.3

Follow-up phase inspections are performed after a work process has begun and periodically
throughout the work process. Following completion of RI fieldwork, a final inspection will be
conducted as part of the Follow-Up Phase. The purpose of the inspection is to evaluate whether
the process is being completed IAW agreed upon standards and to evaluate whether the level of
quality meets QC acceptance criteria. The UXOQCS and QC Geophysicist are responsible for
monitoring work processes and verifying continued compliance with RI WP and QC criteria
requirements. Deficiencies identified during follow-up phase inspections will be documented
and corrective action taken. The UXOQCS or QC Geophysicist will verify that corrective action
has been completed and is appropriate to prevent recurrence of the condition. When corrective
action cannot be completed in a timely manner or the root cause is not known, immediate
corrective action that fixes the deficiency may be taken and verified, and work continued
pending root cause analysis and more appropriate corrective action.

Follow-up Phase
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4.3.6 Documentation

Project documents are required to be kept up-to-date and available where the work is being
performed. The WP and standard FPM procedures and documents are to be prepared,
maintained up-to-date, and made available to project team members. All documents will be
maintained in the project files and available in hardcopy version and electronically on the
project’s SharePoint/Folders website. Project team members will have access to the SharePoint
website.

4.3.6.1 Project Logbooks

Project logbooks, consisting of bound books with hard covers and sequentially numbered pages,
will be maintained on a daily basis by each of the field team leaders in charge of a specific task.
These logbooks will contain detailed record of all activities related to specific field tasks and
specific references to other field documents used on a daily basis. The front of each logbook
shows the project name, logbook number, and the dates of use.

4.3.7 Document Preparation, Review, and Approval
The project documentation will conform to the following requirements:

e Documents and associated revisions defining technical, management, and QC
requirements will include the job number and unique control number for verifying
implementation.

e Each technical, management, and quality document will indicate the preparer, reviewer,
approver, purpose of issue, and revision status.

e Changes to the previously issued document will be identified either within the document
or in an appropriate attachment.

e Documents and associated revisions are reviewed by personnel who are:
- Responsible for implementation,
- Qualified by experience, education, or training to provide a critical review,

- Responsible for checking that the document does not contain information or direction
that conflicts with documents of superior authority or other documents that relate to
the same work or subject, and

- Participants in the original review and approval, unless designated otherwise.
4.3.7.1 Field Change Request Form

Periodic changes to procedures can be issued through the implementation of Field Change
Request (FCR) forms. Field team members assigned to perform or supervise a task that
recognizes the necessity for a change in the task procedures are responsible for initiating,
completing, and submitting the FCR for review and approval of appropriate field changes. The
FCR process includes review and approval of the recommended change by the site senior UXO
staff, QC Geophysicist (if applicable for geophysical task), Program Chemist/Chemical QC
Manager (if applicable for Environmental/QC sampling task), PM, and appropriate COR prior to
process alteration in the field and incorporation into a revised WP element. The AF may ask that
the FCR be reviewed by appropriate regulatory personnel if it is deemed to be a significant
change to a process or overall Scope of Work. FCRs should be approved or disapproved in no
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more than one week. When an FCR is approved, changes to procedures will be reviewed with
project personnel during the morning meeting/safety briefing prior to implementation. FCRs
will be numbered sequentially and will be maintained in the project files on site.

4.3.7.2 Training Records

Training Records will be maintained by the PM. These records will contain any licenses,
permits, certificates, or other qualifying data, to include:

e Date and nature of training

e Personnel attending and instructor(s)

e Signature of instructor and SUXOS or UXOSO
4.3.7.3  Daily Field Activity Reports

All field activities affecting QC will be performed IAW documented procedures identified in the
WP or applicable guidance. During all field activities, FPM may use any or all of the following
reporting forms and additional forms and reporting media as necessary:

e Daily Health and Safety Meeting Report,
e DQCR,
e Site Safety Tailgate Meeting Log,
e Nonconformance and Corrective Action Form,
e Health and Safety Compliance Inspection,
e Site Visitors Logs, and
e QA Audit Checklist.
4.3.7.4  Daily Quality Control Reports

DQCRs shall be maintained in the project files for inclusion in the final report. The UXOQCS
shall prepare a DQCR including, as a minimum, the following information:

e Preparer (name and signature)
e Date

e The criteria for and results of any inspection, surveillance, or review performed (attach
inspection or surveillance forms as applicable)

e The results of any review of submittals or other items
e The results of QC inspections of grids
e Any significant issues or open items

The UXOQCS will maintain a field logbook of all inspection and testing activities. This daily
logbook will be used in preparing the recurring reports and deliverables and the project report.
Additionally, the UXOQCS or QC Geophysicist will conduct random surveillance of documents
in the field and for field office use to validate that the most current documents are in place and
being implemented.
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4.3.7.5  Site Safety Tailgate Meeting Log

Site Safety Tailgate Meeting Logs shall be maintained in the project files for inclusion in the
final report. The UXOSO shall prepare a log including, as a minimum, the following
information:

e Preparer (name and signature)
e Date

e Weather conditions, discussion of any incidents, accidents, or significant site events that
may impact safety, and stopping work due to safety issues

e Signatures of all project personnel and visitors acknowledging that they have participated
in a safety briefing

4.3.7.6  MEC and Anomaly Excavation Records

The MEC and anomaly records are used to record data on anomaly excavations and MEC
encountered. An example of Dig Selections and the Intrusive Results Table is provided in
Appendix E.

4.3.7.7 Visitor Documentation

Visitors on site during RI activities will be required to log in and off the site. The UXOSO will
verify that visitors to the site have received a briefing by the UXOSO and/or SUXQOS of the site
activities scheduled the day of the visit, the health and safety issues associated with those
activities, areas of the site that are off-limits, whether visitors have the required PPE, and that
visitors are briefed and understand the established danger warning system used on site by
project. All visitors to the site will be required to sign in with the UXOSO and receive the health
and safety briefing. New project personnel and subcontractors must review the HASP and
receive site-specific training. All visitors must be escorted by project personnel. The UXOSO
will document the visitor briefing and maintain the documentation onsite for the duration of the
project.

4.4 Quality Control Surveillance

QC surveillance is an ongoing process that will take place throughout the project on a daily
basis. Surveillance is the process of monitoring and verifying the status of procedures, methods,
conditions, products, processes, and services and the analysis of records in relation to
requirements to confirm that the requirements for quality are met. Surveillance will be
conducted on a scheduled or unscheduled basis and is conducted as part of the follow-up
inspection process of the three-phase control system. Table 4-2 presents the project’s definable
features of work with associated QC actions for project activities, except MC sampling activities
covered in the UFP-QAPP (Appendix D) including the frequency of the inspection and the party
responsible for performing the activity. The UXOQCS and/or QC Geophysicist will conduct
surveillance to collect objective evidence to document and report conditions observed. Daily QC
surveillance of program activities and processes will be performed to evaluate completion of
required activities and their effectiveness. QC surveillance activities will be documented on the
DQCR and will be part of the project records.
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4.4.1 Geophysical Quality Control

The QC Geophysicist will be responsible for overseeing and documenting QC performed with
respect to the digital geophysical surveys. QC of the field data will include checks and reviews
of the digital data deliverable. Specific checks will include data completeness, quality, WP QC
criteria compliance, and format. Data that have not undergone QC checks will not be delivered
to the AF unless by mutual agreement. In that case, a statement of limitations will be included
with the data deliverable indicating that QC checks have not been completed for the subject data.

44.1.1 Initial Geophysical Equipment QC Checks

The following checks will be completed at least once at the beginning of the DGM activities.
These tests will be performed at each IVS location.

1. Six Line Test. This test will be performed in the same area as that planned for the 1VS.
The test will be conducted over the same line each time the test is performed. Data from
the first two passes will be collected at a normal walking speed (1m/s) with no objects
buried. Next, one I1ISO will be buried in the vertical orientation (at the same location
where this ISO is planned for the IVS) and data will be collected along this line with two
additional passes at a normal walking speed (1m/s), and one pass each at slow and fast
walking speeds. Repeatability of response amplitude, positional accuracy, and latency
will be evaluated. The acceptance criteria are £20% for repeatability of amplitude
response and +25 c¢cm for positional accuracy. Comparison of noise levels between the
three acquisition speeds will also be performed.

2. Pull Away Test. This test demonstrates the effects of navigational equipment and/or
vehicles used to tow sensors or arrays. With the instrument collecting data in a static
(background) test, navigational equipment is positioned as that would be in the field
survey and pulled slowly away from the sensor to gauge any differences in response.
This must be performed twice: once with the navigational equipment power off, the
second with the equipment power on. A simple direct current shift may be observed
when the equipment is in normal operating position, compared to values when it is
distant; however, this is easily removed from the data. If excessive noise is noted, steps
will be taken to identify the source and correct the problem.

3. Octant Test (magnetometer only). An octant test will be used to document the effect
that heading (direction of travel) can have on the magnetometer. The test will be
designed to document the differences in sensor readings based on heading and determine
whether a heading correction should be warranted. The sensors will be moved from a
central point to compass headings of 45, 90, 135, 180, 225, 270, 315, and 360° and
deviations in amplitude will be noted. The documented heading error will be used for
post-processing correction.

4. Azimuthal Test (magnetometer only). The Azimuthal test will be used to optimize
sensor orientation and avoid magnetometer sensor “dead zones”. The test will document
the differences in sensor readings based on orientation with respect to Earth’s magnetic
field. Sensor response will be evaluated in a variety of horizontal and vertical
orientations. The sensor will be rotated horizontally and deviations in amplitude will be
noted at 45, 90, 135, 180, 225, 270, 315, and 360°. The optimum sensor orientation will

FPM Rremediations, Inc. 4-11 October 2014
Contract No. FA8903-13-C-0008



RR869a Debris Field MRS Rl WP Holloman AFB

4.4.1.2

be evaluated by rotating the sensor vertically 360° and noting deviations in amplitude.
The acceptance criterion is the maximum SNR that detects the smallest target object.

Daily Quality Checks

The following daily QC checks will be performed at the VS location. The minimum frequency
for each daily QC test is defined in Table 4-2. Additional follow-on QC checks (warm-up, cable
shake, personnel, and static background) will be performed following transportation of the
instrument/operator to the site, and prior to each data collection session.

1.

Positional Accuracy. This test will be conducted to verify the proper set-up and
functioning of the RTK-GPS base station. Prior to data collection, coordinates are
measured at an established control point to record any offset. Acceptance criteria are
+2.5 cm from the established coordinates for the point. The horizontal RTK-GPS
accuracy for static tests is 5em.

Equipment/Electronics Warm-Up. Equipment/electronics warm-up will be conducted
at power-up to minimize sensor drift due to thermal stabilization. The manufacturer’s
instructions for equipment startup will be followed and at least 15 minutes of warm-up
will be performed for the G-858. If instrument readings fail to stabilize within the
recommended warm-up period, an additional five minutes of warm-up will occur. If data
instability persists, troubleshooting procedures will be initiated. If the data instability
cannot be resolved the equipment will be replaced.

Null Instrument (EM61 only, contingency plan)). The instrument will be nulled at the
start of each day’s activities following equipment warm-up and prior data collection.
Nulling the instrument corrects for previous instrument drift and normalizing background
values by adjusting the signal response for each time gate to 0 mV.

Vibration Test (Cable Shake). This test, also known as a cable shake, will be used to
identify shorting cables and problematic connectors. Cables will be shaken for a
minimum of five seconds with the instrument held in a static position. If shorts are
found, the associated cables and/or connectors will be replaced immediately. The
vibration test will be repeated once repairs are complete. Acceptance criteria include
absence of data spikes in the data profile during the test. If data spikes persist,
troubleshooting procedures will be initiated. If the data spike cannot be resolved the
equipment will be replaced.

Personnel Test. This test will be conducted on survey personnel to confirm that
potential interference sources (e.g., pocket knives, pens, buckles, steel-toed boots, cell
phones, and portable radios) have been removed from their bodies. Personnel who will
be performing the surveys or who will be coming in close proximity to the survey
equipment will approach the sensor and have the instrument operator monitor and record
the results. An acceptance criterion < 3 nT for the G-858 and < 2.5 mV on Channel 2 for
the EM61 (contingency plan) will be used.

Static Background Test. This test will be performed to quantify instrument background
readings or electronic drift and locate potential interference spikes in the time-domain. A
minimum of 3 minutes of static background data will be collected after instrument warm-
up. The instrument operator will monitor readings to confirm stability. For the static
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background test acceptance criteria will be < 1 nT for the G-858 and <2 mV peak to peak
on Channels 2, 3, and 4 and <4 mV on Channel 1 for the EM61 (contingency plan).

7. IVS Test. This test will be performed to determine impulse response and repeatability of
the instrument to find 1SO items, the ability to locate these items accurately, and also
verify consistency in background noise levels during mapping. Each IVS track,
background and seeded, will be mapped in each direction at the normal data collection
pace. Acceptance criteria include meeting £20% for response amplitude of ISO items for
data repeatability, and +25 cm for positional accuracy along line of data collected directly
over the seed items.

8. Latency Test. This test measures repeatability of instrument response while moving, and
it will be performed to determine the instrument response to a standard object. For this
test, a standard item (I1SO) is temporarily emplaced in the vertical orientation at a known
location along the background track of the IVS area. The G-858 (EM61, contingency
plan) will pass over the standard item two times in opposite directions. The obtained
results will be compared to determine the difference in the location of the standard. The
time difference will be used during the data processing to correct data positions in a
process referred to as latency correction.

4.4.1.3 Data Quality Checks

The Site Geophysicist/geophysical technician will monitor the sensor performance during the
QC tests. Any observed failure to meet acceptance criteria will result in immediate corrective
action. The operator will check the instrument to determine the cause of the failure and if
possible make repairs (tighten or replace cables, replace battery, etc.). The QC tests are repeated
and the results monitored. Continued failure to meet acceptance criteria will result in immediate
notification of the Site Geophysicist and removal of the faulty instrument from service until
repairs can be completed.

During the processing of field data, the Site Geophysicist will review the individual data profiles
to identify abnormal spikes in the measured data for larger than usual fluctuations in the
background noise level. The QC Geophysicist will review QC issues and will determine whether
the data are useable or the grid/area should be resurveyed. The QC Geophysicist will also assess
the root cause of the problem and make recommendations for corrective actions.

44.14  Independent Geophysical QC Reprocessing

Once the initial geophysical anomaly analysis and interpretation is completed, the data and initial
dig sheet will be delivered to an independent QC geophysicist for QC reprocessing. At a
minimum, 10% of the data will be reprocessed. This reprocessing will be performed using the
same procedure as the initial processing including all processes from preprocessing to target
picking. If any target additions or deletions in reprocessing occur, the independent QC
Geophysicist will work with the Project Geophysicist to perform a root cause analysis and
implement corrective actions.

4.4.1.5 Root Cause Analysis

Any portion of the process or analysis not consistent with the DQO is considered a quality
failure. The QC Geophysicist will conduct a Root Cause Analysis to determine if the failure is
the result of the process, procedures, equipment and/or personnel and to what extent of
previously performed work may have been affected by the failure. The QC Geophysicist will
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provide his findings to the PM, and SUXOS with suggested or required corrective actions. Once
approved by management, the team will implement the corrective actions. All target
reacquisition and intrusive QC measures will be documented, with copies sent to appropriate
personnel for review and inclusion into other documents as deemed necessary. Figure 4-1
illustrates the flow of the root cause and effect process that the QC Geophysicist will use to
determine failure causes.

Figure4-1  Root Cause and Effect Process

Procedure Instrument
Approvea «, Instrument correct Task correct
Understom Serviceable Tested
7 > Sub-Standard
Detected
guantity Confident Performance
lﬂ&/ Repth Supervised
Test Plot Operator

4.5 Equipment Maintenance and Checks

Tools, instruments, and equipment deployed to the project site will be properly maintained and
calibrated (as necessary) IAW the instrument manufacturer specifications, standard industry
practice. This applies to equipment used in the field for activities that have an impact on quality,
including  geophysical instruments, communication equipment, vehicles/machinery,
environmental monitoring equipment, and PPE. Rulers, tape measures, levels, and other such
devices will not be standardized if normal commercial equipment provides adequate accuracy,
but must be maintained in good working condition. Equipment will be visually checked for
damage prior to use. Preventative maintenance on equipment will be performed on a regular
basis according to the manufacturers operating instructions or recommendations. Critical spare
parts will be kept on hand to minimize downtime, particularly batteries for GPS, radio, and
geophysical equipment. Maintenance activities will be recorded in field logbooks. The quality
of geophysical data sets is dependent on the operational capabilities of the equipment used. By
manufacturer’s design, these instruments are calibrated at the time of manufacture and do not
require field calibration. Manufacturer’s manuals will be maintained on site for reference. To
check that equipment is fully capable and will perform IAW the manufacturer’s specifications,
pre-operational and post-operational checks will be performed daily. Following these checks,
equipment that is found unsuitable will be immediately removed from service. These checks
will provide QC data indicating the proper functionality of the instruments. The UXOQCS or
QC Geophysicist will verify these actions using the three-phase control process and QC
surveillance.

4.6 UXO Quality Control

The UXOQCS will perform a QC inspection of a minimum of 10% of the areas cleared. For QC
inspections, the UXOQCS will use a Schonstedt GA-52 Cx. Any unexcavated anomaly
identified by the UXOQCS will trigger an analysis of the process to determine the cause of the
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anomaly detection failure by the UXO Team. The anomaly will be addressed for identification
and removal, if appropriate. Additionally, the UXOQCS will conduct inspections of recovered
MD scrap, and any material or item potentially presenting an explosive hazard, to ensure there
are no explosive components or hazards.

If a detection failure is identified, the UXOQCS will conduct a Root Cause Analysis to
determine if the failure is the result of the process, procedures, equipment and/or personnel. A
Root Cause Analysis may include, but not limited to the following actions:

e Careful evaluation, recovery, and destruction of MEC/UXO.

e Certification of the identification and disposition of each anomaly excavated.
e Review of representative dig sheet data.

e Field evaluation of the site QC operations.

The UXOQCS will provide his findings to the MMRP Manager and SUXOS with suggested
corrective actions. Once approved by management, the UXO Team will implement the
corrective actions. The Root Cause Analysis and corrective actions will be attached to the
weekly report. A QC discovery of any isolated MEC item outside the physical area cleared will
not be considered a QC failure.. QC failures will be documented, reported, and corrective
actions taken.

4.7 Nonconformance and Deficiency Identification

Nonconformance identification assumes recognition of circumstances that prevent a work
process to control output from conforming to the contract requirements. Project personnel have
the responsibility, as part of their normal work duties, to promptly identify and report conditions
adverse to quality. An identified nonconformance will be identified, documented, investigated
and corrected.

A deficiency is a condition that can be corrected quickly by standard methods during normal
course of work. A deficiency usually is not systematic in nature. It will be the responsibility of
project personnel to identify deficiencies and notify their supervisor or manager as soon as the
conditions are identified. Determination of deficiencies will be supported with objective
evidence.

4.8 Audit Procedures

The audit process involves identifying, documenting, and reporting non-conformances or
deficiencies, initiating corrective actions through appropriate channels, and conducting a
compliance review.

4.8.1 Internal Audit Process
The internal audit procedures include the following:

e Audit of Environmental/MC sampling and analyses program activities performed by the
Program Chemist/Chemical Quality Control Manager,

¢ Audit of geophysical procedures performed by QC Geophysicist,

e Audit inspections of geophysical equipment performance, operating and maintenance
records, equipment testing records, equipment QC checks, geophysical data acquisition,
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dig location selection, anomaly reacquisition, result corrections performed by the QC
Geophysicist and UXOQCS,

e Audit inspections of dig sheets and the UXO database, in conjunction with the 10% QC
checks of each grid performed by the UXOQCS,

e Reporting of any suspected technical non-conformances or deficiencies performed by
field teams, and

e Follow-up audits to verify that QA procedures are maintained throughout the
investigation.

Internal audits will be completed at the beginning, middle, and end of the project and, all results
will be reported to the PM. When the audit is completed, the original records generated for all
audits will be retained within the central projects files. Records will include audit reports,
written replies, the record of completion of corrective action, and documents associated with the
conduct of audits, which support audit findings and corrective actions, as appropriate.

4.8.2 External Audit Process

The AF may conduct the external audits of the MEC activities at any time during the field
operations. These audits may or may not be announced and will be completed according to field
activity information presented in this Rl WP and SOPs. The external field audit process can
include (but not limited to):

e GSV development,

e Equipment testing and performance requirements,

e Geophysical data acquisition, reacquisition,

e Anomaly selection and verification,

e “Dig” locations, intrusive sampling locations,

e MEC activity documentation and electronic data file management.
4.9 Corrective Actions

Corrective action is the process of identifying, recommending, approving, and implementing
measures to counter unacceptable procedures or QC nonconforming condition which can affect
data quality. Corrective action can occur during field activities, laboratory analyses, and during
the data review and validation. Field activity discrepancies will be discussed with the SUXOS
who will document the discrepancy in the field log book. The SUXOS will then inform the
QA/QC Manager and MMRP Manager. The MMRP Manager will define the required corrective
action. The SUXOS and/or field manager will document the corrective action in the field log
book and will instruct field personnel on the implementation of the corrective action. It will be
the responsibility of the UXOQC to ensure that the corrective action is properly implemented. A
copy of the corrective action documentation will be provided to the MMRP Manager on the
same day the corrective measure is implemented. This will enable the PM to include the
corrective action in the monthly project status report.

The MMRP Manager will document major discrepancies and discuss a recommended corrective
action with the field team. Corrective actions for major discrepancies can be defined as
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measures that change the number of samples collected, change previously selected sampling
locations, and impact the project quality objectives. The UXOQC will be responsible for
ensuring that the corrective action is properly implemented and documented. The QA/QC
Manager will review non-conformances to determine if trends adverse to quality are developing,
and proposing and implementing long-term corrective action to prevent recurrence of any
nonconformance trends.

4.10 Lessons Learned

The objective of the lessons learned is to capture and share experience or recognized potential
problems or better business practices to:

e Prevent the recurrence of repetitive design/execution deficiency

e Clarify interpretation of regulations and standards

e Reduce the potential for mistakes in high risk/probability areas of concern

e Pass on information specific to an installation or project

e Promote a good work practice that should be ingrained for repeat application
e To promote efficient and cost-effective business practice

This process is designed to identify nonconforming conditions. As required by this program,
actions will be taken to correct nonconformance and to prevent their recurrence. These
conditions will be assessed to determine if they are systematic or unique occurrences. After
informal review and discussion by the project team, those conditions that might aid other
projects will be written up as lessons learned, describing the original condition and results,
changes made, and the resultant improvements. If no changes were made, but in hindsight
should have been, this information will be detailed. Lessons learned will be discussed in the
final Rl Report. All personnel are encouraged to continuously review their processes and
suggest changes that improve the process, provide benefits, or improve project efficiency,
safety, and quality. These suggestions can be either formally submitted (written memo to project
leadership) or informally through verbal discussions at project meetings.

4.11 Stop Work Authority

When a condition is identified that is adverse to quality and/or safety, the dual hat UXOQCS
and/or QC Geophysicist have the authority to stop work until the condition is resolved. The
decision to stop work pending corrective action should not be taken lightly.

A stop work request may be issued for a portion of a process, which would allow as much work
as possible to continue, thus limiting the impact of the stop work request on areas not affected by
the condition. The UXOQCS will immediately notify SUXOS, MMRP Manager, and PM, and
document the stop work request.

In the event the SUXOS and MMRP Manager do not agree with the stop work request, the PM
will have the final decision making authority.

FPM Rremediations, Inc. 4-17 October 2014
Contract No. FA8903-13-C-0008



RR869a Debris Field MRS Rl WP Holloman AFB

This page is intentionally left blank.

FPM Rremediations, Inc. 4-18 October 2014
Contract No. FA8903-13-C-0008



RR869a Debris Field MRS Rl WP Holloman AFB

5.0 EXPLOSIVES MANAGEMENT PLAN

An Explosives Management Plan has been prepared IAW AFMAN 91-201 Explosives Safety
Standards and DID MMRP-09-002, Explosives Management Plan (USACE, 2009b) describing
the procedures to be used by UXO personnel to purchase, receive, use, store, transport, issue, and
report the loss of explosives utilized during RI.  All personnel involved with explosives will be
trained and qualified in the tasks to be performed and will comply with all federal, state, and
local laws as required. The procedures will be performed IAW following regulations:

e DoD 4145.26-M, Contractor’s Safety Manual for Ammunition and Explosives

e DoD 6055.09-M, DoD Ammunition and Explosives Safety Standards (DoD, 2008a)
e Applicable Sections of the Department of Transportation, 49 CFR Parts 100-199

e Army Regulation (AR) 385-64, Ammunition and Explosives Safety (AR, 2011)

e AR 190-11, Physical Security of Arms, Ammunition and Explosives (AR, 2006)

e USACE EM 385-1-97, Explosives Safety and Health Requirements Manual (USACE,
2010b)

e USACE EM 385-1-1, Safety and Health Requirements Manual (USACE, 2011)
e BATFE Publication 5400.7, Federal Explosives Laws and Regulations
5.1 Personnel and Explosives Limits

All explosives operations will be designed to ensure compliance with the Cardinal Principle of
Explosives Safety: “Expose the minimum number of people to the minimum amount of
explosives for the minimum amount of time.” The authorized Net Explosive Weight (NEW) and
Hazard classification/Division will be clearly posted on each cubicle, magazine, or pad where
explosives are stored, maintained, inspected, or handled. Personnel limits for the operations
being conducted at each explosives operating location will be clearly posted. Posted limits will
distinguish between supervisors, workers, and casuals and be included in written procedures.

5.2 Handling Explosives and Movement Precautions

Only trained personnel under the supervision of an individual who understands the hazards and
risks involved in the operation will be handling explosives. The following guidance will be used
for handling explosives:

e Detonators, Initiators, squibs, and other such electrically or mechanically initiated devices
will be handled in protective containers. The container designated to prevent item-to item
contact will be used.

e Bale hooks will not be used to handle explosives.
e Munitions will not be tumbled, dragged, dropped or thrown.

e Conveyors, chutes, hand trucks, or forklifts will not be used in atmospheres and locations
where they can create hazards. Sections of roller conveyors used to move explosives will be
interlocked and supported.

e Boxes containing explosives will not be used to support conveyors.
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5.3 Licenses and Permits

FPM maintains a BATFE Type 33 FEL, No. 6-NY-00986, which authorizes site UXO personnel
to order and use donor explosives to dispose of MEC/MDEH.

5.4 Acquisition

MEC items will be disposed of by the use of donor explosives. Wesco will be FPM’s explosives
vendor. Explosives will be delivered on a pre-arranged schedule based on the Holloman AFB
Munitions Storage Area (MSA) (known as the 49th MXS) operations tempo. All security and
access procedures will be arranged by FPM’s SUXOS and coordinated with the MSA and Base
security. USAF security (or contract security as directed by Holloman AFB Security Police) will
escort the delivery vehicle to the MSA and provide all directions to the driver. The FPM
SUXOS or his/her designated representative will be on site to inspect and sign for all explosives.
All personnel handling explosives will be listed on FPM’s most current BATFE Notice of
Clearance.

5.5 Initial Receipt of Explosives

The licensed commercial explosives vendor is responsible for permits and documentation
required by federal, state, and local regulations regarding the transportation of explosives to the
location where FPM will take custody of the explosives. Only the SUXOS may sign for
explosives received from the vendor. The following procedures will be adhered to upon initial
receipt of explosive materials (see Figure5-1):

e Upon arrival at the site, the SUXOS will escort the vendor/supplier to a designated area
for loading/unloading.

e An individual authorized to receive the explosives will compare the explosives delivery
record to the actual quantity delivered prior to accepting custody for the explosives.

e Once the quantity has been confirmed, the explosive delivery record will be signed and
the explosives transferred to and stored in the MSA.

e All material introduced or removed from the MSA will be entered on stack cards and
explosive records will be updated.

e |Ifitis determined that there is a discrepancy between the quantity delivered and quantity
shipped, the following will occur:

- Notify the UXOSO.
- Do not accept shipment.
- Contact the Shipper immediately to resolve the discrepancy.

Note: If the discrepancy cannot be resolved within 24 hours, the SUXOS will notify the Local
Law Enforcement Agency, FPM Program H&S Manager, and FPM MMRP Manager.
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Figure 5-1  Receipt of Explosive Material Process
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5.6 Explosives Storage Magazine

A Courtesy Storage Agreement (CSA) is signed between FPM and the Holloman AFB MSA to
allow courtesy storage of up to 100 pounds NEW of donor explosives in properly cited DDESB-
approved facilities. The Holloman AFB MSA will assign specific munitions storage bunkers for
FPM’s use and provide FPM the CSA with required signatures at the time of mobilization.

5.7 Transportation

Transportation of explosives and MEC will be conducted IAW Title 49, CFR when specifically
prescribed, AFMAN 91-201 (AFMAN, 2011), Defense Transportation Regulation 4500.9R Part
2, 2008, and Air Force Joint Instruction (AFJI) 24-210, Packaging of Hazardous Material (AFJI,
2010), as well as IAW New Mexico laws for transportation of explosives and other dangerous
articles. The transportation of explosives to locations requiring demolition operations will be
conducted in the following manner:

e Explosives acceptable for transportation will have an assigned hazard classification.

e Packaging of explosives will comply with Title 49, CFR, Parts 171-179, and 29
CFR1926.902.

e Vehicles will have a safety inspection performed prior to loading explosives.

e Any vehicle found or suspected to be in a hazardous condition will be moved to an area
isolated from other locations by the proper Q-D, unless it is more hazardous to move the
vehicle.

e Vehicles will be equipped with a first aid kit and a minimum of two (2) each 2A:10BC
rated fire extinguishers.

e Transport vehicles will be equipped with wood lined bed to ensure a non-sparking
surface.
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e Vehicles will be placarded during the transport of explosives as outlined in Subpart F of
Title 49, CFR, Part 172.

e It will be ensured that lifting devices on vehicles or handling equipment have a
serviceable mechanism designed to prevent sudden dropping of the load in event of
power failure.

e It will be ensured that explosives loaded on all types of vehicles and handling equipment
are stable and protected by an effective restraining system before movement.

e The safest possible primary and alternate explosive movement routes will be designated
to cover all phases of movement.

e Vehicles will be refueled before the explosives are loaded and at least 100 ft from
structures or sites containing explosives.

e Speeds will be kept to 20 miles per hour or less, depending on road conditions.
e Radio communications will be maintained with the UXOSO.

e All incoming motor vehicles carrying hazard class 1 explosives and other hazard class
items that carry an explosives compatibility group will be inspected at a designated
inspection station by a representative of the commander before further routing on Base.

5.8 Receipt Procedures

Prior to accepting any explosives, the procedures outlined above in the initial receipt procedures
will be accomplished. The FPM SUXOS is authorized to purchase, receive, access, issue,
transport, and use explosives for this project. Any other project personnel who will have access,
issue, transportation, and use authority for explosives on this project will be annotated on the
approved user list, which will be maintained within the explosive management records. Upon
completion of each demolition operation, an ammunition consumption report will be completed.
Upon expenditure of all explosives, the authorized person will certify in writing that the
explosives were used for their intended purpose.

5.9 Inventory

Once donor explosives are stored, the USAF will maintain control of all items. Access to
explosives will be coordinated with the Holloman AFB MSA and the FPM SUXOS. A
mandatory monthly inspection of all donor explosives will be conducted as per CSA. Weekly
inventories will be conducted by FPM, unless the Holloman AFB MSA operations tempo
prevents it.

5.10 Reporting Lost or Stolen Explosives

Loss or theft of explosives will be reported as stated in 27 CFR on Commerce in Explosives. If
it is confirmed that ordnance or explosives are missing, then the SUXOS will contact the
Contracting Officer immediately by telephone and in writing within 24 hours.

5.11 Return to Storage of Non-Exploded Explosives
All explosives ordered and received will be consumed.
5.12 Disposal of Remaining Explosives

All explosives ordered and received will be consumed during the disposal operations.
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6.0 ENVIRONMENTAL PROTECTION PLAN

This EPP has been developed IAW Air Force Instruction (AFI) 32-7064 (AFI, 2004), INRMP
(Holloman AFB, 1999), and AFCEC MMRP Integration with Cultural Resource Management
(AFCEC, 2011) and complies with the requirements of the National Environmental Policy Act
and its implementing regulations. This EPP describes the approach, methods, and procedures
that will be employed to reduce adverse impacts to the natural environment during RI field
activities.

FPM has incorporated site-specific Green and Sustainable Remediation practices into the RI
project planning approach to reduce the footprint of Rl related activities. Our approach includes:

e Sequencing the execution of like events such that the number of mobilizations is reduced.
e Utilizing the base’s recycling center.

e Utilizing reusable items during sampling where practical in place of disposable
alternatives.

e Incorporating, if feasible, work trucks and equipment powered by biodiesel or alternative
fuels.

e Utilizing electronic media, including email, web-based communication tools, and
videoconferencing, where practicable and where in compliance with the contract, to
communicate among stakeholders and reduce the use of paper and number of energy-
intensive trips.

Prior to the start of RI field activities FPM will coordinate with the installation office of Natural
Resources, the Cultural Resources Manager, the MMRP Remedial PM (RPM), and appropriate
Federal and State authorities to agree upon strategy(s) to minimize, or if possible avoid, any
adverse impacts to site resources. Potential site resources and mitigation procedures to avoid or
lessen the adverse impacts from the geophysical investigations, intrusive activities and MC
sampling, are identified below.

6.1 Potential Site Resources

No National Register of Historic Places (NRHP) eligible cultural sites are identified within the
boundaries of the MRS. FPM will coordinate all operations within affected areas of the MRS
with the HAFB Natural Resources office. FPM will also coordinate all brush clearing activities
with the HAFB Natural Resources office.

6.1.1 Water Resources

The only permanent water in the Tularosa Basin is found in small streams between Alamogordo
and Three Rivers, New Mexico. There are no perennial streams within Holloman AFB or in the
nearby surrounding landscape; however, a set of perennial pools exist within the Base. They are
the final one-third of the Lost River, a set of pools near the confluence of Ritas and Malone
Draws, and the Salt Lakes just south of the Lost River and Camera Pad Road Pond. The Rio
Grande, located west of the San Andres Mountains, and the Pecos River, east of the Sacramento
Mountains, are the closest perennial rivers in the region.
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6.1.2 Wetlands

There are at least nine prominent east-west drainages that receive intermittent flows during
seasonal thunderstorms. The largest of these drainages is the Lost River drainage system,
including Malone Draw, Carter Draw, and Ritas Draw. Prior to extensive management of the
surface topography and construction of U.S. Highway 70/82, Dillard Draw emptied into the
Main Base, creating a network of flats and playas including what are now Lake Holloman,
Stinky Playa, and Pond G. Construction activities have disrupted the natural flow of this wetland
ecosystem (SKY, 2011).

6.1.3 Vegetation

The vegetation of Holloman AFB is consistent with that of the Tularosa Basin and includes
mesquite, creosote bush, and grasses. Succulents such as cactus, agave, and yucca also occur.
Sensitive species that currently receive no federal protection include lichen (A. clauzadeana),
proposed for rare and endangered listing and the grama grass cactus, included due to its former
candidate status (SKY, 2011). The vegetation within the MRS is characteristic of desert scrub
communities. No sensitive plant species have been identified within the MRS.

6.1.4 Fish and Wildlife

Considering its relatively small size, Holloman AFB provides a relatively large diversity of
habitats for aquatic and terrestrial species. Throughout the Tularosa Basin suitable wildlife
habitat is limited due to ranching, farming, and urban and rural development. Within this
patchwork, wildlife is typically left to survive in increasingly smaller pockets of native habitat
further fragmented by roads and fences (Holloman AFB, 1999).

New Mexico has one of the most diverse mammalian faunas in North America, with eighty-nine
taxa described from New Mexico, ten of which are holotypes from Otero County. The most
common mammals at Holloman AFB are various rodents and the Black-tailed jackrabbit (Lepus
californicus), found ubiquitously in the Great Basin Desert Scrub habitats in New Mexico. The
Main Base and Boles Wells Well Field have small colonies of bats that forage for insects at the
numerous playas, wetlands and riparian habitats. Bats on Holloman AFB roost in abandoned and
inhabited buildings. The bats identified on Holloman are: the Pallid bat (Antrozous pallidus
pallidus), Small-footed myotis (Myotis ciliolabrum melanorhinus), California myotis (Myotis
californicus), and Spotted bat (Euderma maculatum). Surveys conducted within habitats at the
periphery of the dune found fourteen species of rodents. The Ord's Kangeroo Rat (Dipodomys
ordii), Desert Pocket Mouse (Chaetodipus penicillatus) and Plains Pocket Mouse (Perognathus
flavescens gypsi) were found primarily within the dunes and others were found equally
distributed or too few were captured to determine the habitat affinity.

The kit fox (Vulpes macrotis neomexicanus) inhabits the marginal and interior dunes of the
White Sands (Bison-M). These foxes prey on rodents, especially kangaroo rats, within the
duneland; their ranges may extend approx. 3 km (1.9 miles) from their dens. The mountain lion
(Felis concolor) occupies broken and mountainous country from the Pecos River west and

commonly occurs within the San Andres and Oscura Mountains west of Holloman AFB.
Mountain lion scat was found within Holloman AFB in 1994, near the confluence of Malone and
Ritas Draws. Mule deer (Odocoileus hemionus) and porcupine (Erethizon dorsatum) have been
observed near the Boles Wells Wellfield facilities. Porcupines are common in most habitat types
and are occasionally observed on WSMR from grasslands and shrublands to higher elevation
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woodlands; no observations have been made on the Main Base. The oryx (Oryx gazella), a non-
native, introduced game animal is currently a resident of the Base. Oryx range into most habitats
found within Holloman AFB and consume the dominant plant types, e.g. mesa dropseed and
alkali sacaton. The Texas horned lizard, formerly a Category 2 species for federal listing as
endangered or threatened, was reclassified February 28, 1996 as a Species of Concern
(Department of Interior 1996). The Texas horned lizard appears to be abundant on Holloman
AFB and was found within the major plant community types on both the Main Base and Boles
Wells Water System Annex.

The White Sands pupfish (Cyprinodon tularosa) is endemic to the Tularosa Basin, with two
naturally- occurring populations at Malpais Spring and Salt Creek within WSMR and two
introduced populations at Mound Springs at WSMR and Lost River within Holloman AFB.

6.1.5 Migratory Birds

At least 230 bird species have been confirmed at Holloman AFB. A substantial proportion of
these, including grebes, herons, ducks, sandpipers, waders, gulls, and terns, were detected at the
Holloman wetlands. A reasonably large number of species in the family Emberizidae (including
warblers, towhees, sparrows, and blackbirds) was detected, especially considering the virtual
absence of riparian or forested areas with permanent water. These species are usually seen
primarily near the wetlands, and to a lesser extent during surveys of grassland habitats. Also
detected on grassland surveys were nine species of sparrows and other typical grassland species
such as Swainson’s Hawk, Prairie Falcon, Eastern and Western Meadowlark, Scaled Quail, four
species of wren, and three thrasher species (Holloman AFB, 1999).

The majority of species detected during surveys at cinetheodolite missile towers were residents
(23), followed by long-distance migrants (20) or short-distance migrants (5) that breed or winter
on Holloman. Similarly, the majority of grassland species detected during surveys were
residents (23), followed by stopover migrants (15), winter residents (9), and migrant breeders (5,
Mehlhop et al. 1998b). In contrast, the numbers of bird species and individuals at the wetlands
peak during spring and fall migration, and there are few resident or breeding wetland species.

Several sensitive bird species occur in wetland habitats at Holloman. The Interior Least Tern
(Sterna antillarum athalassos) is federally and state endangered and is a rare vagrant at the
wetlands. The Peregrine Falcon (Falco peregrinus), an occasional migrant, is federally and state
endangered. The White-faced Ibis (Plegadis chihi) is a federal species of concern observed
regularly on migration. Another federal species of concern, the Western Snowy Plover
(Charadrius alexandrines nivosus) breeds in relatively small numbers on Stinky Playa and
Lagoon G and is fairly abundant during migration. The Bald Eagle (Haliaetus leucocephalus),
federally listed as threatened, and the Neotropic Cormorant (Phalacrocorax brasilianus), state
endangered group 2, are potential visitors to the Holloman Wetlands complex, but to date neither
has been observed there.

In grassland habitats, the most common sensitive bird species is the Western Burrowing Owl
(Athene cunicularia hypugaea). This federal species of concern is a common year-round resident
and successful breeder. The Ferruginous Hawk (Buteo regalis) is a federal species of concern.
Only one individual was detected during raptor surveys in 1994-95. Baird’s sparrows
(Ammodramus bairdii) occur in relatively undisturbed grasslands and are rarely reported in New
Mexico. Only one incidental sighting has occurred on Holloman, and none was detected during
surveys targeted at the species (unpublished Baird’s Sparrow report). A former category 2
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species, Baird’s sparrows now have no federal or state status. The Northern Aplomado Falcon
(Falco femoralis septenrionalis) is a federally and state endangered species that has not been
detected on Holloman. Finally, one state endangered group 1 species, the Common Ground
Dove (Columbina passerina) is a potential shrubland inhabitant but has not been observed at
Holloman.

6.1.6 Endangered and Threatened Species

No federally listed species covered under the Endangered Species Act currently reside at
Holloman AFB. Several federally listed species, however, have been observed at the Base in the
past. Mountain plover (proposed federally threatened) nested at Lake Holloman during the
1980s. Brown pelicans (recently delisted) are occasionally observed at Lake Holloman and the
constructed wetlands. Peregrine falcons (recently delisted) regularly forage at Lake Holloman
(Holloman AFB, 1999).

The White Sands Pupfish (Cyprinodon tularosa), is considered a Federal Species of Concern
(formerly a Federal Category 2 species) and is listed by the State of New Mexico as ‘threatened’.
This species is managed under the jurisdiction of the NMDGF (NMDGF, 2012). Potential
habitat on Holloman AFB includes all stream channels of Malone Draw and Lost River on
Holloman AFB, WSNM, and WSMR, and a corridor 200 meters (660 feet) wide, extending 100
meters (330 feet) from either side of the center of the stream channel. It also includes any other
areas where White Sands pupfish are found or transplanted by mutual agreement of all
signatories as well as a 100 meter (330 foot) buffer around said habitat as demonstrated in the
previous delineations, with the exception of the four isolated populations of translocated fish
formerly located in the experimental ponds near Lake Holloman on Holloman AFB and any
future exceptions under mutual agreement with WSMR, Holloman AFB, WSNM, USFWS, and
the NMDGF and the party or parties seeking such exceptions (WSMR, 2006). Four other
sensitive species currently receive no federal protection: a lichen (A. clauzadeana), proposed for
rare and endangered listing; the grama grass cactus, included due to its former candidate status;
the western burrowing owl, a species of concern; and the western snowy plover, also a species of
concern.

6.1.7 Cultural and Archaeological Resources

The National Historic Preservation Act requires the federal government to consider the effects of
undertakings to historic properties. Cultural/ historical resource sites present at Holloman AFB
include two Cold War era missile development facilities, the Missile Test Stand Area (MTSA)
and the Able 51 Area; and a WWII era turret gunner training facility, the Jeep Target Area. All
three areas are considered eligible for listing on the NRHP (Sale et al., 1996). No cultural or
archaeological resources have been identified at the RR869a MRS.

6.2 Mitigation Procedures
6.2.1 Coordination with the Installation Natural Resources Office

FPM will maintain close coordination with the installation office of Natural Resources, the
Cultural Resources Manager, the MMRP RPM, and appropriate Federal and State authorities
throughout RI field activities. If site-specific conditions change or additional resources are
identified, FPM will work closely with installation office of Natural Resources, the Cultural
Resources Manager, the MMRP RPM, and appropriate Federal and State authorities to come to
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an agreement on the proper path forward. Addition conservation measure and/or revisions to
mitigation procedures may be incorporated into field activities, as necessary.

6.2.2 Waste Disposal

Soil removed during intrusive investigations will be placed as close to the excavation as
reasonable during excavation activities. When complete, the soil will be returned to the
excavation. While arrangements for MD removal will be made prior to the start of field
activities, MD determined to be safe may be temporarily stored at a secured location (to be
determined on-site).

Solid waste generated during field activities will be collected daily and placed in proper trash
receptacles off-site. FPM will arrange for removal of solid waste including pin flags, wooden
stakes, and other material used. MDAS will be disposed offsite and recycled.

6.2.3 Dust and Emission Control

It is anticipated that planned field activities will generate little or no fugitive dust emissions.
Airborne dust resulting from the use of heavy equipment will be monitored. If necessary, water
will be used to control dust.

6.2.4 Spill Prevention and Control

Minimal amounts of chemicals will be brought on-site during the field activities. Field vehicle
refueling will be completed at commercial off-site facilities. Field procedures will focus on
minimizing or preventing spills during field activities.

Fuel or other liquid spills from on-site vehicles, if any, will be contained and the impacted soil
removed, characterized, and disposed of at an off-site facility as appropriate. MC sample
preservatives, if used, will be provided in sample containers by the laboratory to minimize the
on-site handling of acids or other chemicals. Additional spill control and prevention details are
discussed in the MMRP sites HASP (Appendix B).

6.2.5 Storage Areas and Temporary Facilities

If needed, temporary storage areas within a secured area with restricted to authorized personnel
will be established. Temporary storage areas will be locked and/or secured to prevent
disturbance by trespassers or vandals.

6.2.6 Access Routes

FPM will use established roadways (dirt or paved) to the greatest extent possible to gain access
to the sites. Field personnel will confine motorized traffic to established access routes to reduce
potential impacts to surface topography and vegetation.

6.2.7 Vegetation Removal

Vegetation may be cut to facilitate the use of geophysical instruments and other work.
Vegetation will be cut no closer than six inches to the ground. It is not anticipated that any trees
will be disturbed by RI field activities.

6.2.8 Water Run-On and Run-Off Control

Excavation activities will not disturb the local drainage patterns. Excavated soils will be used to
backfill the excavations and manually graded to site contours.
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6.2.9 Equipment Decontamination and Disposal

If necessary, equipment will be decontaminated IAW the Equipment and Personnel
Decontamination SOP provided in the UFP-QAPP (Appendix D), during field activities.

Planned MC sampling activities include surface soil sampling using disposable sampling
equipment, such as disposable polyethylene scoops and bottles. Surface soil sampling is not
anticipated to generate IDW. PPE and other disposable sampling equipment will be bagged and
temporarily staged for off-site disposal IAW USEPA and NMED regulations. Sampling
personnel will follow local and state protocols, as well as stakeholder guidance, in determining
the proper disposal of PPE.

If site information necessitates the sampling of additional matrices and utilizing alternative
sampling approaches, a FCR will be completed detailing the alternative sampling approaches, the
IDW anticipated and procedures and protocols required for disposal.

6.2.10 Minimizing Disturbance

FPM will make all reasonable efforts to avoid disturbances to any natural and cultural resources
encountered during RI field activities. Procedures for minimizing areas of disturbance include
such measures as:

e Driving on established roads as much as possible;
e Limiting vehicle trips in areas without roads; and
e Replacing soil into holes that result from intrusive excavation.

FPM will utilize pertinent restoration efforts to ensure that disturbed areas are restored to pre-
investigation conditions.

6.2.11 Post-Activity Clean-Up

All project materials, solid wastes, and MDAS will be removed from the project site at the
conclusion of field activities prior to leaving the site. Excavations will be backfilled with the
displaced soil and/or imported backfill, and re-graded as best as possible to its prior contours.
IDW will be disposed of on routine basis, following the procedures described in Section 3.8 and
IAW the Investigation-Derived Waste SOP provided in the UFP-QAPP (Appendix D).

6.2.12 Air Monitoring Plan

The necessity for air monitoring is not anticipated at the work sites. Should on-site conditions
warrant, air monitoring will be conducted 1AW procedures defined in the MMRP sites HASP
(Appendix B).
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1.0 SCOPE

This requirement is for environmental remediation activities at Cannon Air Force Base (AFB),
New Mexico, Holloman AFB, New Mexico, Kirtland AFB, New Mexico, and Luke AFB,
Arizona. This Statement of Objectives (SOO) defines the scope of a full range of construction
and engineering activities necessary for investigation, design, remedial action, remedial
construction, and environmental remediation activities to achieve minimum performance
objectives and stretch goals and support progress to Site Closeout (SC) at eighty-five (85)
Installation Restoration Program (IRP) sites, and twenty-one (21) Military Munitions Response
Program (MMRP) sites in the Performance Based Remediation (PBR) contract.

1.1 Introduction

Cannon AFB

Cannon AFB is home to the 27th Special Operations Wing of the Air Force Special Operations
Command. Cannon AFB is located in Curry County, New Mexico, situated approximately eight
miles west of the City of Clovis. The base is situated on 3,789 acres (5.9 square miles) of
federally-owned land. Off-base facilities include the currently active Melrose Air Force Range
(formerly Melrose Bombing Range), located about 24 miles west-southwest of the base on
approximately 60,010 acres.

Cannon AFB is regulated by the U.S. Environmental Protection Agency, Region 6 (EPA) and the
New Mexico Environment Department (NMED) Hazardous Waste Board (HWB). Cannon has
an active Resource Conservation and Recovery Act (RCRA) permit # NM7572124454. 1t is not
on the National Priorities List (NPL).

Holloman AFB

Holloman AFB is located six miles (10 km) southwest of the central business district of
Alamogordo, New Mexico. Holloman AFB occupies approximately 60,000 acres and was first
established in 1942 as Alamogordo Army Air Field (AAF) flying primarily B-17s, B-24s, and B-
29s. In 1947, it became the primary site for the testing and development of un-manned aircraft,
guided missiles, and other research programs. In 1968, the 49th Tactical Fighter Wing arrived at
HAFB and has conducted fighter aircraft training and operations. Holloman AFB has also
served as the German Air Force’s Tactical Training Center since 1996.

Corrective action is regulated by the Holloman AFB RCRA Permit # NM6572124422-2. The
Corrective Action Modules and guidance documents, supporting corrective action, are provided
by the NMED HWB.

Kirtland AFB

Kirtland AFB is located in Bernalillo County, in central New Mexico, southeast of and adjacent
to the City of Albuquerque. The approximate area of the base is 52,287 acres. Environmental
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remediation is being conducted pursuant to RCRA. Regulatory enforcement authority is the
NMED HWB. Kirtland AFB has a RCRA Hazardous Waste Permit #NM9570024423.

At Kirtland AFB, project stakeholders may include, but not be limited to, the Air Force, US
Army Corp of Engineers (USACE), Kirtland AFB, Air National Guard, New Mexico
Environment Division (NMED) Hazardous Waste Board (HWB), the City of Albuquerque and
Albuquerque Bernalillo County Water Utility Authority, Veteran’s Administration Medical
Center, and private landowners. The required level of involvement may differ from site to site
and the Contractor will be responsible for obtaining comments with appropriate approval or
concurrence on project deliverables consistent with applicable regulatory drivers and agreements
for each site.

Luke AFB

Luke AFB covers approximately 4,000 acres west of the Phoenix metropolitan area in Glendale,
Arizona. Construction of the facility began on March 29, 1941. Although only a few essential
buildings had been completed, training of the first class of pilots began on June 6, 1941. Luke
Air Force Base is the largest and only active-duty F-16 Fighting Falcon training base in the
world with more than 200 F-16s assigned. The host command at Luke is the 56th Fighter Wing
(56 FW), under Air Education and Training Command's 19th Air Force.

The eastern portion of Luke AFB currently consists of a variety of light industrial facilities,
office buildings occupied by administrative and community services, Base barracks, and outdoor
recreation centers. The central and western portions of Luke AFB include the runways; open
space; and aircraft operation, training, and maintenance facilities. Base residential housing and
commercial areas are located to the east of Luke AFB across Litchfield Park Road. The base
population includes about 7,500 military members and 15,000 family members. With about
80,000 retired military members living in greater Phoenix, the base services a total population of
more than 100,000 people.

On August 30, 1990, EPA placed Luke AFB on the NPL. On September 27, 1990, the USEPA,
Arizona Department of Environmental Quality (ADEQ), Arizona Department of Water
Resources (ADWR), and USAF signed the Federal Facility Agreement (FFA) to establish the
procedural framework for conducting the required environmental investigations at Luke AFB.
The OU-2 ROD was signed in 1994 and listed Luke AFB as a Federal Superfund site. The OU-1
ROD was signed on September 1999. The signing of the FFA marked the official beginning of
the Comprehensive Environmental Restoration, Compensation and Liability Act (CERCLA)
investigation of the Base.

1.2 General PBR Scope and Requirements

The Contractor shall perform all the necessary environmental construction and engineering
activities as required to achieve the performance objectives of this SOO.

Enclosure 1 lists the sites included in the scope of this contract.
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The Air Force (AF) is required to implement remedies as necessary to protect human health and
the environment. The intent of the PBR initiative is to maximize the number of SCs or advance
sites as close to SC as practicable during the Period of Performance (POP) in a cost effective
manner. It is desirable to the AF that Life-Cycle Costs (LCC) be reduced. The AF is interested
in substantial reduction of long-term environmental liabilities and life-cycle costs through
accelerated achievement of SC and optimization of environmental restoration activities for all
sites included in this contract while complying with applicable federal, state and local laws and
regulations; and applicable base-specific orders, agreements, or rules. General performance
objectives pursuant to the AFAF’s overarching goals are listed below in order of priority and
defined in Enclosure 4:

1) Achieve SC during the POP.

2) For any site not achieving SC during the POP, achieve, in order of priority,
a. Response Complete (RC)
b. Remedy in Place (RIP)
c. The furthest objective within the regulatory structure for each site (e.g. Decision
Document (DD), Preliminary Assessment/Site Inspection (PA/SI), etc.)

3) The Contractor shall develop an Optimized Exit Strategy (OES) for sites identified in
Table 1 of this SOO that have an approved DD prior to, or during the POP, but do not
achieve SC. The Contractor shall describe the strategy in an OES Plan to achieve the
following objectives:

o Maintain compliance with all DDs and plans (currently in place or to be approved)
until no longer required or an alternate approach is approved.

o Correct Five-Year Review deficiencies where identified as no longer protective of
human health and the environment at all sites.
<> The next Five-Year Review for Kirtland AFB is scheduled in 2015.
< The next Five-Year Review for Cannon AFB is scheduled in 2017.
< The Five-Year Review for Holloman AFB is scheduled in 2017.
<> The Five-Year Review for Luke AFB is scheduled in 2017.

o Apply innovative technologies to minimize the cost and period of operating,
monitoring and treatment.

o Improve the understanding of the Conceptual Site Model (CSM), existing systems,
and contamination sources to support optimization.

o Provide an analysis of alternatives for each site to aggressively accelerate treatment
and progress to expedite SC. Alternatives shall include engineering cost estimates,
conceptual designs, and a business case analysis.

o Develop performance indicators, decision criteria, and objectives consistent with the
performance model described below that will be used to optimize remedial efficiency,
quantify how the response is progressing and demonstrate when the objective has
been reached. The following are the minimum required OES deliverables: an OES
Plan shall be delivered within one year from either date of award or exercise of the
option of the SubCLIN whichever is applicable. An OES Implementation
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Completion Report shall be delivered upon completion of the implementation of the
optimization efforts in the approved OES Plan, and one of the final milestones shall
be an OES Effectiveness Report:

o The OES Effectiveness Report shall include:

a) Documentation of what remedial strategies were implemented, what remains
to be implemented, and any modifications to the OES arising from
performance to date.

b) A realistic schedule to achieve SC or RC after the POP (the Contractor shall
identify which performance objective is the optimal endpoint). For sites with
an indeterminate project completion date, a schedule for 30 years including
the POP is required.

¢) The remaining definable and measurable milestones after the POP.

4) For all sites listed in Table 1 of this SOO that have an approved DD prior to or during the
POP and are not being proposed to SC during the POP, the Contractor shall develop
performance models that describe the expected course of the remediation process (i.e.
how conditions are expected to change over time as measured using appropriate
performance indicators from the current state until the performance objective is
achieved). For all sites being proposed to SC during the POP, the work planning
documents are expected to contain the performance model. The Contractor shall provide
monitoring reports that demonstrate whether or not the remedial approach is performing
in accordance with the performance model. For purposes of reporting Contractor
progress and status, these conditions shall be quantified by performance indicators
relevant to the proposed remedial approach. A performance model is a graphic
representation of a performance indicator value over time until a performance objective is
achieved. Several indicators may be needed to adequately reflect performance. The
Contractor shall report the actual remedy performance compared to projected
performance. The Contractor shall ensure consistency and continuity of information
regarding performance (between the Project Management Plan (PMP), Integrated Master
Schedule (IMS)/Milestone Payment Schedule (MPS), and OES plan.

Within the construct of the goals and objectives above, the minimum performance objectives and
specific performance objectives to be achieved for each site during the POP for this contract
effort are outlined in Tables 1 and 2 of this SOO. If the Contractor anticipates the ability to
achieve a stretch goal during the POP, the Contractor is encouraged to propose that stretch goal,
which will then become the requirement of this contract (applicable to sites in Table 1 of this
SOO only).
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The Contractor shall specify the performance objective to include at least the minimum objective
as listed for sites in Table 1 of this SOO, and the specific performance objectives for sites in
Table 2 of this SOO (with no stretch goal proposed) and date they intend to achieve it for each
site within the POP. Contractors shall explain why the selected performance objective (including
the minimum performance objective if that is what is proposed) is an optimum solution for the
Government. It should be noted that the AF reserves the right not to exercise all options not
awarded at the time of contract award.

Table 1: Minimum Performance Objectives and Standards

-Minimum Performance Objectiv:es R et l Minimum Performance Standards -
ATE STEest 84w e e R AR i A DR L el S b
Approved Project Management Plan (PMP): Air Force approval through the
e Draft Preliminary PMP within 30 calendar days | Contracting Officer’s Representative
of contract award. (COR).

¢ Final Preliminary PMP within 14 calendar days
of receipt of COR comments on the drafts.

o Updated Final PMP expected approximately
4.5 years after the Final Preliminary PMP.

e Time-phased updates, submitted annually (at
minimum) or more frequently, as appropriate to
maintain accuracy and completeness.

Provide support (supplying documents to Air Force approval through the COR and
independent reviewers and participation in Regulator approval (e.g., formal
meetings/interviews) for Five-Year Reviews documentation accepting correction of

required for all site(s) identified in the contract for | deficiencies).
the duration of the contract. Correct any remedy or
site deficiencies noted in Five-Year Reviews.

FOR OFFICIAL USE ONLY



FA8903-13-C-0008
Attachment 1

18 September 2013
Revision 2
Page 7 of 41

Beginning at Notice to Proceed (NTP), or upon
achievement of RIP or RC, or any performance
objective that is not SC, conduct, as appropriate,
RA-O and/or LTM and develop an OES to achieve
SC and implement the elements of the approved
strategy that fall within the POP. RA-O/LTM and
implementation of the OES shall continue through
the duration of the POP or 1) until no longer
required based on Air Force and regulatory
concurrence that SC has been achieved, or 2) AF
and regulators have approved implementation of an
alternate approach.

AF approval through the COR for RA-
O/LTM reports and Regulatory approval
as required (e.g., formal documentation
accepting the RA-O/LTM report).

AF approval through the COR for OES
Plan and OES Effectiveness Report And
approval of Regulatory required
documents.

Minimum Performance Objectives

Minimum Performance Standards

Site _S"peci.ﬂc. ‘

Achieve RFI within specified timeframe (CY) as
noted below for the following site:

Kirtland AFB:

01/2017
e (CG570: EOD Hill

Upon achievement of RFI, perform any necessary
RA-O/LTM at the above sites for the duration of
the contract or until achievement of SC, whichever
comes first.

Note**: Dates for sites not awarded within the base award
are subject to change depending on when they are awarded.

Air Force approval through the COR and
Regulator approval (e.g., written
confirmation of acceptance of
documentation demonstrating RIP).

Maintain all ongoing RA-O, O&M,
and/or LTM activities at the following
sites until SC is achieved or the required
activities are replaced in accordance with
the newly approved exit strategy.
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Achieve RC within specified timeframe (CY) as
noted below for the following site:

Cannon AFB:

01/2019
e TUS504: Hospital Abandoned UST

Upon achievement of RC, perform any necessary
LTM at the above sites for the duration of the
contract or until achievement of SC, whichever
comes first.

Note**: Dates for sites not awarded within the base award

are subject to change depending on when they are awarded.

Air Force approval through the COR and
Regulator approval (e.g., written
confirmation of acceptance of
documentation demonstrating RC).

Achieve RC within specified timeframe (CY) as
noted below for the following sites:

Holloman AFB:

05/2018
e ML866: Former Bombing Range

09/2018
¢ SR867: Possible Firing Range

01/2019

o OW967: SWMU 20 (Within T-38 Site)

o OW968: SWMU 19 (Within T-38 Site)

o SS059, SS524: T-38 Test Cell (SWMU
229)

Upon achievement of RC, perform any necessary
LTM at the above sites for the duration of the
contract or until achievement of SC, whichever
comes first.

Note**: Dates for sites not awarded within the base award

are subject to change depending on when they are awarded.

Air Force approval through the COR and
Regulator approval (e.g., written
confirmation of acceptance of
documentation demonstrating RC).
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Achieve RC within specified timeframe (CY) as
noted below for the following sites:

Kirtland AFB:

11/2016

e MLI125: Field Firing Range
e ALI20: Proximity Fuze Range
®
L]

PT123: Tijeras Small Arms Range
DA130: Arroyo Del Coyote Demolition

Area
08/2023
e ST105: TCE and Nitrate Contaminated
Groundwater

Upon achievement of RC, perform any necessary
LTM at the above sites for the duration of the
contract or until achievement of SC, whichever
comes first.

Note**: Dates for sites not awarded within the base award

are subject to change depending on when they are awarded.

Air Force approval through the COR and
Regulator approval (e.g., written
confirmation of acceptance of
documentation demonstrating RC).

Achieve Site Closeout (SC) within specified
timeframe (CY) as noted below for the following
sites:

Cannon AFB:

04/2018
e TUS502: Former Gas Stations USTs
e TUS503: Base Support/ Operations
Generator Former UST
e TUS05: Flight line Generator USTs

08/2016
e TS835: Former Skeet Range (VCA)

08/2017
e ATI09: SWMU 109, FT-C109

AF approval through the COR and
Regulator approval (e.g. written regulator
confirmation of acceptance of SC
documentation for unrestricted use).
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Cannon AFB continued:

11/2017

FT006: Fire Training Area No. 1
SDO015: AGE drainage ditch
MY031: AGE maintenance shop pad
SW127/128: Oil/water Separator

12/2017

e TUO71: Recovered JP-4 Fuel Tank No.
390

e AT110: FT-C110: SWMU 110

e SWI111: Unlined Pit (used with SWMU
109)

e SWI112: Oil/water separator No. 2336

e TUI26: Inactive Underground Storage
Tank 3

10/2018

e SWO006: POL Tank No. 129

e SD-012: Stormwater Collection Point
South Playa (SWMU 85)
SD017: Old entomology rinse area
SD020: NE Stormwater Drainage Area
(SWMU 95)

e SDO022: Storm water drainage & retention
pond on GC

e DP036: MWR Body Shop

e WLI102: Wastewater treatment effluent

discharge

e SS501: Former AGE Dispatch Facility
spills

02/2021

e FL070: Qil/water separator & leach field
326

e TAI129: Waste Oil Storage Facility 244-
formerly AOC 1

e SS507: POL Yard Refueling Area
e DAS508: Surface Disposal Area

Note**: Dates for sites not awarded within the base award
are subject to change depending on when they are awarded.
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Achieve Site Closeout (SC) within specified
timeframe (CY) as noted below for the following
sites:

Holloman AFB:

12/2014
e SS013: Sodium Arsenite Spill Site
e (OTO014: Former Entomology Shop Area
e OT032: Former Primate Research Area
Sewer Lines
e SS067: Spill & Sand Blasting Residuals
Area

09/2015
e RWO042: Radioactive Waste Disposal Area

09/2016

e TUS503: Building 221
TUS506: Building 901
TUS508: Building 298
TU515: Building 889
TUS518: UST 7003

09/2018

e SD027: PAD 9 Washrack Area, RAD
Waste
OTO037: Early Missile Testing Site
OT038: Test Sled Maintenance Area
SS065: Test Cell Surface Spill
SS069: Flight line Fuel Spill Area
TS851: Former Skeet Range
XU853: Missile Test Stands Area
XU854: Able 51 Area
FI857: Former Bunker
SR858: Former Small Arms Range
SR863: 1000 Inch Range

01/2020
o RR869: Debris Field

Holloman AFB continued:

AF approval through the COR and
Regulator approval (e.g. written regulator
confirmation of acceptance of SC
documentation for unrestricted use).
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03/2020
e TU904: Building 1194
e SR864: Poorman Range

05/2020
e SR859: Former Skeet Range 2
e TS862: Jeep Target Area Skeet Range
e MLS865: Ballistics Rain Field

02/2021
e SS018: Chromic Acid Spill Site

09/2021
e SS017: BX Gas Station Fuel Leak

12/2022
e DP030: Grease Trap Disposal Pits,
e SD033: Cooking Grease Disposal Trench

06/2023
e OD20K: 20,000 Pound Open Detonation
Unit

Note**: Dates for sites not awarded within the base award
are subject to change depending on when they are awarded.

Achieve Site Closeout (SC) within specified
timeframe (CY) as noted below for the following
sites:

Kirtland AFB:

01/2017
e OT572: Building 5700-1

02/2017
e OT573: Asphalt Dump Area

04/2017
e SS575; Transient Alert Pad

11/2017

AF approval through the COR and
Regulator approval (e.g. written regulator
confirmation of acceptance of SC
documentation for unrestricted use).
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e CWS571: ZiaPark

09/2018
e TGI100: Bomb Target
e ALI120A: Proximity Fuze Range
e ALI20B: Proximity Fuze Range

06/2020
e PL567: UST058

09/2021
e WP026: Base Sewage Lagoons & Golf
Course Pond

08/2022
e STO70E: Oil/Water Separator (ST-219)

Note**: Dates for sites not awarded within the base award
are subject to change depending on when they are awarded.

Achieve Site Closeout (SC) within specified
timeframe (CY) as noted below for the following
sites:

Luke AFB:

032015
e FT007: North Fire-Training Area (West)

01/2016
e DP013: Drainage Ditch Disposal Area

02/2016
e STO018: Facility 993
e DP023: Surface impoundment west of
Facility 993

Luke AFB continued:

12/2016
e FTOO7E: North Fire-Training Area (East)

AF approval through the COR and
Regulator approval (e.g. written regulator
confirmation of acceptance of SC
documentation for unrestricted use).
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e SD020: Oil/Water Separator Canal and

Earth Fissures
11/2019
e RWO002: Low-Level Radioactive Waste
Burial Site
03/2020
e SDO038: Southwest Oil/Water Separator at
the Auto Hobby Shop
04/2023

e TUO044: Leaking Underground Storage
Tank at remote Waterdog Recreational
Area

Note**: Dates for sites not awarded within the base award
are subject to change depending on when they are awarded.

Develop an OES to achieve SC and implement the
elements of the approved strategy that fall within
the POP for the following sites:

Cannon AFB:
e LF002: Landfill No. 2’
SW002: Recovered tank no. 108’
LF003: Landfill No. 3’
LF004: Landfill No. 4'
SW004: Recovered tank no. 121"
LF005: Landfill No. 5, cell 3'
LF025: Landfill No. 25, Concrete rubble
pile'
e SI101: Wastewater Treatment System —
lagoons 1 & 2 :

Holloman AFB:
e LF029: Old Army Landfill
e SS039: Missile Fuel Spill Area,
Groundwater only

Kirtland AFB:
e LF001: Landfill No.1!
e LF002: Landfill No. 2!
e LF008: Landfill No. 4,5 & 6'

Air Force approval of optimized exit
strategy and Regulator concurrence with
Air Force approved reports confirming
implementation of the strategy (e.g.
written confirmation of acceptance of
documentation).

Maintain all ongoing RA-O, O&M,
and/or LTM activities at the following
sites until SC is achieved or the required
activities are replaced in accordance with
the newly approved exit strategy.

' O&M and Long Term Management (preventive
and corrective maintenance) at these sites will
begin in 1% Quarter 2014 (December 2013).
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Luke AFB
e LF003: Outboard Runway Landfill
e LF014: Old Salvage Yard Burial Site
e LF025: Northwest Landfill

Table 2: Performance Objectives (These are the only performance objectives — for sites in
Table 2, no higher stretch goal is desired or should be proposed.)

Site Specific LA : _ , G TR o

Conduct Long Term Management (LTM) at Air Force approval through the COR and

the following sites: Regulatory approval (e.g. written confirmation
of implementation of LTM (e.g. Land Use

Luke AFB Controls, Institutional Controls, etc.)).

e SS042: Bulk Fuels Storage Area

Implementation of LTM shall continue through
the duration of the POP or until no longer
required based on Air Force and regulatory
concurrence that SC has been achieved.

This SOO and enclosures listed below include general requirements of the project to meet the AF
objectives:

Enclosure 1 — Site List
Enclosure 2 — Key Documents

¢ Enclosure 3 — Government Furnished Equipment (GFE)/Government Furnished Property
(GFP)

e Enclosure 4 — Acronyms and Definitions

¢ Enclosure 5 —Format For Metadata and .pdf Documents

The Contractor shall function as an integral team member in support of the Air Force Civil
Engineer Center (AFCEC) mission, to include the sharing of information with other AFCEC
contractors and AF personnel, and cooperation with community stakeholders, regulators, and
other Government entities.

Requirements for efficient management of this contract include, but are not limited to, the
submission of accurate, on-time, quality contract deliverables and timely identification and
solution of impediments to successful project execution. Technical requirements include, but are
not limited to, early involvement in the process to allow for the development of the most cost-
effective and technically sound approach or solution. AFCEC will rely on the Contractor’s
expertise in recognizing and addressing problematic issues and successful execution of this
contract. The Contractor shall perform all work in accordance with federal, state, and local
statutes and regulations. The Contractor shall also comply with base regulations. Remedies
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shall conform to environmental permits, decision document requirements, or other legal

requirements.
2.0 APPLICABLE DOCUMENTS

The Contractor shall identify and comply with all applicable federal, state, and local statutes;
AF/Military/ instructions, manuals, handbooks, regulations, guidance, and policy letters
(including AF policy and guidance for IRP, CRP, and MMRP); Executive Orders (EOs);
American Society for Testing and Materials (ASTM); American Petroleum Institute (API)
Codes; National Association of Corrosions Engineers NACE); National Fire Protection (NFPA);
Steel Structures and Painting Counsel (SSPC); National Electrical Code (NEC); Uniform Fire
Code (UFC); and International Building Code (IBC) including all changes and amendments in
effect on the date of issuance of this contract. It is the Contractor’s responsibility to identify and
comply with all applicable requirements. In addition, the Contractor shall refer to the current
versions of the Department of Defense (DoD) Policy and Guidelines for Acquisitions Involving
Environmental Sampling or Testing and The United States AF Construction Management

Implementation Guide.

The Contractor shall identify and comply with all applicable documents for the bases including
Records of Decision (RODs), ROD Amendments, Explanation of Significant Differences
(ESDs), RCRA Permits and subsequent modifications, Risk Evaluation Corrective Action
Program (RECAP) documents, the Endangered Species Act, other Decision Documents, Deeds,
and conveyance notices. Key base-specific documents are listed in Enclosure 2.

The Contractor is solely responsible for reviewing all publicly available information and forming
their independent, professional conclusions/interpretation of site conditions and requirements to
meet the objectives of this contract. The information provided in this SOO is not intended as a
substitute for complete analysis of technical data available, nor is it intended to be a guide on
how the Contractor should address achievement of the performance objectives.

3.0 GOVERNMENT FURNISHED INFORMATION, EQUIPMENT, AND
PROPERTY (GFI, GFE, GFP)

Government Furnished Information is listed in Enclosure 3, GFE/GFP. The AF believes that
documentation provided with the solicitation represents the most recent and appropriate
documentation available for the Installation and sites identified in this contract. However, if
there is a conflict between this information and other site documentation (the existing reports),
the Contractor is solely responsible for reviewing all available information and forming their
independent, professional conclusions/interpretation of site conditions and requirements to
ahieve the performance objectives of this contract. Specific documents may be made available
following a request to the Contracting Officer (CO), if the documentation can be distributed in a
timely manner. Electronic format is not guaranteed.
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The Contractor shall properly account for and manage all new and existing GFE and/or GFP
procured and utilized at the bases in accordance with the applicable Federal Acquisition
Regulation (FAR). Lists of GFE/GFP are provided in Enclosure 3:

Cannon AFB, NM:

e Soil Vapor Extraction System Design and Construction is composed of one (1) SVE well
and two (2) vapor monitoring wells that are plumbed to an SVE system which is
connected to moisture separator, particulate filter, a blower, monitoring instrumentation,
and GAC containers. The system is housed in a shed. The SVE system and all the related
components can be explained in detail within Section 3 of the Interim Corrective
Measures, Construction Summary Report, SWMU ST-70 (Former ST-219), April 2009.

Holloman AFB, NM:
e Currently there are no remedial systems at Holloman AFB.
e Should remedial systems be required, the AF will provide electricity and water but the
Contractor is required to provide the connections and installations.

Kirtland AFB, NM:
e Currently there are no remedial systems at Kirtland AFB.
¢ Should remedial systems be required, the AF will provide electricity and water but the
Contractor is required to provide the connections and installations.

Luke AFB, AZ:
¢ Currently there are no remedial systems at Luke AFB or at Waterdog Recreational Area.
¢ Should remedial systems be required, the AF will provide electricity and water but the
Contractor is required to provide the connections and installations.
¢ Contractor should note that NO utilities are available at the remote Waterdog site.
Contractor will have to make arrangements, from start to finish, for any and all utilities
necessary for any planned activities at this site.

Remediation systems may or may not be listed as GFE and/or GFP. The Contractor is
responsible for providing all other supplies and equipment, not already installed and not listed in
Enclosure 3, required to achieve the performance objectives of this contract. All AF owned
property used for remediation purposes must be maintained by the Contractor in accordance with
applicable maintenance requirements. The Contractor is responsible for proper return or disposal
of excess or unserviceable equipment or materials as required during the duration of this
contract. Prior to disposal of excess or unserviceable equipment listed in Enclosure 3, the
Contractor shall coordinate activities with the CO for disposition instructions.

4.0 MANAGEMENT, PLANNING, AND REPORTING REQUIREMENTS
The Contractor shall implement a full range of construction and engineering activities as

required to meet objectives of this contract and in accordance with all applicable base,
regulatory, and site requirements. The Contractor shall supply all labor, equipment, and
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materials necessary to accomplish the work. The Contractor shall perform management and
planning functions, including performance measurement and fund status reporting.

4.1 Milestone Payment Schedule (MPS)

Milestone payments shall be based on the completion of definable and measurable steps, which
are considered integral and necessary to the achievement of the stated performance objectives.
Completion of milestones shall demonstrate payment is appropriate and warranted. AF approval
of the documentation supporting the completion of the milestone is required for payment (for
example, AF approval of Draft Remedial Investigation report, AF acceptance that interim and
final performance goals per approved performance models have been achieved.) Where
regulatory acceptance/concurrence is required for this documentation, AF acceptance of the
milestone will occur following regulatory acceptance/concurrence of the documentation (for
example, EPA approval of Draft Record of Decision). For milestones where regulatory
acceptance/concurrence is required and regulatory acceptance/concurrence cannot be obtained,
the AF will evaluate the Contractor’s documents to determine if they are legally and technically
acceptable to warrant payment for achieving that milestone.

The Contractor’s proposed MPS may require restructure of Contract Line Item Number
(CLIN)/SubCLINs, if necessary, to align with projected available funding prior to award;
however the MPS is not final with award of the contract. Changes made to the MPS prior to
award are used to finalize the SubCLINSs description and amount. Award of the contract does
not equate to final acceptance of the MPS. The MPS shall be included as part of the PMP. The
MPS will be negotiated during development of the PMP and may require additional changes.
The Contractor shall submit the MPS in an electronic format consistent/compatible with the
AFCEC SharePoint website, e-DASH. Final decisions regarding the adequacy of milestone and
deliverable completion resides solely with the COR. The COR will take into consideration the
appropriate acceptance and/or concurrence of necessary site remediation documentation by
regulators, consistent with applicable regulatory drivers of this SOO.

Management and overhead type costs (program/project management, monthly reporting,
mobilization costs, etc.) do not provide measureable program advancement and are not
appropriate milestone payments. These costs/expenses should be allocated into site, site
grouping, or Operable Unit (OU)-related milestone payments that provide demonstrable value to
the program. Milestones shall not represent a “progress” payment or a monthly payment for
level of effort expended. Completing site mobilization/demobilization (unless exempted by CO),
accomplishment of field activities, or submittal of a monthly status or Operations and
Maintenance (O&M) reports are examples of unacceptable milestone payments.

The first deliverable milestone required in the MPS is the Opening Phase PMP. The PMP
deliverable milestone shall be contract inclusive. The Contractor shall not allocate costs to
specific sites or include indirect costs associated with sites. Upon determination of bona fide
need, a second PMP SubCLIN for the Closing phase may be exercised. Both PMPs shall be
updated annually or as necessary to remain current with the approved execution strategy.
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The Contractor shall complete an MPS and identify milestone payments, and the associated
payment schedule on a site by site basis. The Contractor may also propose logical groupings of
sites or OUs for milestone payment purposes where an approach provides greater efficiency for
the program; however, a SubCLIN involving multiple sites shall identify milestones by
individual sites in order to support AF reporting requirements. Table 2 of this SOO includes the
specific performance objectives (with no stretch goal proposed). Achievement of the awarded
performance objective for Table 1 and Table 2 sites of this SOO shall be the final payment
milestone for each SubCLIN. Potential CLIN and SubCLINSs are described in the
CLIN/MPS/IMS Guidance.

The number of milestone payments per site should be limited to a reasonable amount based on
the scope and anticipated duration to achieve the performance objective at the site. The
Contractor is limited to one invoice submitted to AFCEC per month. The invoice must itemize
the milestone payments for each site or grouping associated with the invoice.

If the Contractor has to continue working beyond the performance objective date to achieve a
final milestone (applies to SubCLIN dates only) the Contractor shall submit a period of
performance extension request to the CO at least 60 days prior to the expiration date of the Sub-
CLIN. However, the Contractor shall not perform work after the funding associated with the
milestone cancels. Specifically, completion of activities on an individual SubCLIN cannot
exceed 30 days prior to the end of the fiscal year; five years from the date of exercising of the
SubCLIN. However, the Contractor will not receive payment until milestones are achieved in
accordance with the MPS. The Contractor may receive a negative past performance rating for
delay in achievement of the impacted performance objectives.

4.2  Project Management Plan (PMP)

The Contractor shall develop and maintain a detailed PMP. The PMP shall include the Technical
Approach, IMS, and MPS, prepared as part of the Contractor’s proposal. In addition, the PMP
shall specify the resources required for the planning, execution, control, and completion of the
stated performance objectives. At a minimum, the PMP shall include the following sections:
technical approach, performance objectives in accordance with the SOO, draft Performance
Models, organization and integration of the project team, schedule management and project
controls, transitional activities, risk management, SubCLIN management, quality management,
health and safety management, project communications and stakeholders, procurement
management, and security management. The PMP should identify the project’s resources and
project tasks corresponding to the SubCLINS for this contract.

In order to align with the availability and expiration of Government funds, the Contractor shall
prepare two versions of the PMP. The initial (or opening phase) PMP will govern activities from
award to the midpoint of the PoP. The closing phase PMP will govern activities from the
midpoint of the PoP the end of the PoP and will be funded approximately 4.5 years from contract
award or upon CO determination of bona fide need.
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The first draft of the opening phase PMP shall be due within 30 calendar days of contract award
and subsequent revisions shall be subject to AF review and approval. The revised version of the
opening phase PMP shall be due within 14 calendar days from receipt of AF comments. The
PMP shall be updated annually, or as necessary, throughout the contract to remain current with
the approved execution strategy. The Final Preliminary PMP, annual updates, and the Final
PMP shall be submitted in an electronic format consistent/compatible with the AFCEC
SharePoint website, e-DASH.

The first draft of the closing phase PMP shall be due within 30 calendar days of SubCLIN award.
The closing phase PMP will be a logical follow-on of the final version of the opening phase
PMP. The revised version of the closing phase PMP shall be due within 14 calendar days from
receipt of AF comments. The PMP shall be updated annually, or as necessary, throughout the
contract to remain current with the approved execution strategy.

The final milestone for the opening phase PMP SubCLIN shall be a Project Status Summary and
for the Closing phase PMP SubCLIN shall be a Project Closeout Summary.

The Project Status Summary and Project Closeout Summary shall include summaries of the
following: progress on achievement of objectives, progress on achievement of milestones
including performance models, schedule achievements or delays, issues and risks, and other
project indicators as required by the CO or COR. In addition, the Project Closeout Summary
shall include required information to support closeout of the contract as defined by the CO and

COR.
4.3  Project Web Site

The Contractor shall maintain a document repository for all PBR documents to include, but not
limited to information on meetings, documents submitted, SubCLIN details, milestone status as
agreed to in the PMP; current topics associated with the PBR, basic PBR statistics and
objectives, stakeholder Point of Contact (POC) information; calendar of events, meetings
milestones; laboratory results and reports, 3D conceptual models; groundwater reports, analysis,
studies; links to administrative records/information repository records and to associated
appropriate reference documents- state and federal policy guidance; and key performance
indicator tracking.

The repository is intended to be a single access point repository for all PBR documentation. It
shall be accessible to all stakeholders during the life of the PBC. The Contractor shall provide
notifications to the COR, CO, and Base POC at the time data is included in the repository. At
close-out, all repository documents will be transferred to DVD media and delivered to the AF,
and placed on the AFCEC contractor drop-zone website (address provided under separate cover).

4.4  Schedule and Planning Requirements — Integrated Master Schedule (IMS)
The Contractor shall prepare and submit an IMS for approval that includes activities and

milestones at a detailed level and presents sequenced events for completion of the proposed
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performance objectives within the time designated and any critical path items that may affect
ability to meet the schedule. The Contractor shall include and identify all performance
milestones and payments consistent with the approved MPS. Sites associated with each
milestone/task shall be noted in the schedules using the Site IDs and referencing all site aliases
noted in Table 1 and Table 2 of this SOO and SubCLINs. The schedule shall be provided in
initial hardcopy and subsequently in electronic format consistent/compatible with AF software,
currently Microsoft™ Project and in Adobe Acrobat portable document file (.pdf), Microsoft
Excel, and any other formats required upon request. Updated and revised schedules shall be
submitted electronically to the AFCEC SharePoint website with monthly status reports with
changes clearly identified by the Contractor.

4.5 Cost and Status Reporting

The Contractor shall prepare and submit a monthly Contractor’s Progress, Status, and
Management Report (CPSMR). The CPSMR shall be used to review and evaluate the overall
progress of the project, along with any existing or potential problem areas. The report shall be
prepared in a format coordinated with the COR. The CPSMR shall also be used to indicate
whether efforts for each site are on target for meeting the Contractor’s proposed performance
objective.

The CPSMR shall include a summary of the events that occurred during the reporting period,
discussion of performance, identification of problems, proposed solutions, corrective actions
taken, outstanding issues, and payments made toward the MPS to date.

The Contractor is required to report monthly, quarterly and yearly metrics. The reporting format
will be via the Contractor’s PBR website and AFCEC’s SharePoint website, e-DASH. The
Contractor will be required to upload the following reports:

¢ Monthly: % expensed, % complete, and % on time addressing each SubCLIN for an AF
dashboard roll-up.

¢ Quarterly: Performance indicators (PIs) associated with each site, for an AF dashboard
roll-up. Examples for consideration include:

o Mass loading rate

Volumetric loading rate

Mass removal rate

Cumulative mass removed

Unit cost

Cumulative cost

Variable operating cost

Mass flux

Energy consumption rate

Greenhouse gas emission rate

Decay rate

Reaction rate

O 0O 000000 O0oO0
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Center of mass
Disturbances
Water consumption rate
Percent time pump and treat systems are operating
gallons of GW treated;
gty/pounds of contaminant removed from water;
qty/pounds of contaminant removed from soil;
energy saved using energy saving techniques compared to std approach;
qty/pounds of recycled material;
acreage returned for beneficial/mission use;
Number of sites to SC, LTM, RC, RIP, RI, NFA, NFRAP, OES, of total
anticipated for this PBR (i.e. 3/7 SC, 2/9 NFA, 5/15 NFRAP, 2/42 OES)

OO0 O 000000 OO o0

e Yearly: Data in support of the Annual Report to Congress as applicable, to include, but
not be limited to the following:
o gallons of GW treated;
qty/pounds of contaminant removed from water;
qty/ pounds of contaminant removed from soil;
energy saved using energy saving techniques compared to std approach;
qty/ pounds of recycled material;
acreage returned for beneficial/mission use;
Number of sites to SC, LTM, RC, RIP, RI, NFA, NFRAP, OES, of total
anticipated for this PBR (i.e.: 3/7 SC, 2/9 NFA, 5/15 NFRAP, 2/42 OES)

O 0O 0O O 0 O

The Contractor shall provide the cost for reporting the data as a separate line item in the CPSMR.

The AF will use approved performance indicators and models, in addition to the PMP to
establish and execute a surveillance plan. The Surveillance Plan will highlight key quality
control activities or events. The COR will use the Surveillance Plan to determine when AF
(COR and/or CO) surveillance activities can be conducted to assess progress toward and/or
verify completion of payment milestones. The AF will communicate surveillance activities
internally and with the Contractor. Current guidance on how the AF will develop and implement
surveillance will be provided in the Surveillance Plan.

4.6  Meeting and Conference Requirements
4.6.1 Meeting/Teleconference Support

The Contractor shall participate in post-award meetings and Project Management Review (PMR)
meetings or teleconferences with the AF, as necessary to achieve the performance objectives in
this SOO. The Contractor shall coordinate meetings; provide logistical support (e.g., facilities,
audio/visual); present materials and lead technical discussions. The Contractor shall prepare, and
submit for AF review and concurrence, any presentation materials and agendas for meetings.

The Contractor shall prepare minutes for all meetings attended.
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The Contractor also shall attend and/or support meetings and teleconferences to discuss technical
or regulatory issues and project progress and status with the AF and regulatory agency
representatives as required, including applicable meetings such as Restoration Advisory Board
(RAB) meetings, partnering, Tier 1, Tier Il meetings and teleconferences. Monthly
teleconferences shall also be required to discuss in detail progress and any technical or
management issues. Also other periodic meetings/teleconferences shall be required, as
necessary. However, the frequency of meetings may change based on the status of the
environmental restoration program. The AF will be present for all technical and public meetings
with the regulatory agencies. The Contractor shall clearly identify themselves as “Contractors”
in all situations involving stakeholders. The Contractor shall prepare, and submit for AF review
and concurrence, any presentation materials and agendas for meetings. Travel to/from the Base
and to other CONUS locations for such purposes as meeting attendance, briefings and/or
presentations may be required in support of this remedial action. These activities are considered
incidental to the effort required and shall not be included for separate milestone payments.

The Contractor shall notify the AF (Installation) prior to any contact with a regulatory agency.

4.6.2 Public Meetings and Hearings

The Contractor shall support all community involvement requirements to meet CERCLA,
RCRA, and other regulatory requirements including public meetings, public notices, RAB
meetings, Technical Working Group, Community Advisory Group meetings, public comment
periods, and responsiveness summary preparation. The frequency of meetings listed below may
change based on the status of the environmental restoration program.

Cannon AFB: An active RAB is in place with meetings held semi-annually.
Holloman AFB: There is currently no active RAB.

Kirtland AFB: There is no RAB; but Kirtland AFB does have a Citizens Advisory Board
(CAB). A Community Relations Plan has been developed and implemented for Kirtland AFB
and is included in the Basewide Work Plan (Tetra Tech, 2004). Restoration contractors at
Kirtland AFB support the CAB meetings by developing information, make briefings regarding
project status of all sites, and prepare meeting minutes. The CAB meetings are quarterly.
Additional semi-annual meetings are conducted with DOE and the contractors provide the same
support. Kirtland AFB also has quarterly leadership meetings which require contractor support.

Luke AFB: There is currently no active RAB, as it was dissolved after the majority of the sites
were de-listed.

The Contractor shall attend teleconferences as necessary with the assigned Public Affairs Officer
(PAO) to ensure the PAO is fully aware of all ongoing activities, public outreach status,
compliance with applicable regulations, and potential issues that might impact the AF and its
public image in accordance with Clause H029, Implementation of Disclosure of Information.
The Contractor shall notify the Base POC before any contact with the PAO.
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Examples of types of Public Affairs requirements include the presentation of technical
information and logistical support (e.g., advertising, audio-visual, handouts, report(s),
recordings, verbatim transcripts, poster boards, slides, synopses, etc.) for events and/or meetings
in support of the Government’s position. All reports and other information generated under this
contract shall become the property of the Government, and distribution to any other source by
the Contractor is prohibited unless authorized by the COR.

The Contractor shall research, coordinate and provide responses for short-notice internal and
external requests for information such as congressional inquiries and media requests as requested
by the PAO or other applicable action officers. These inquiries require the Contractor to provide
the AF factual and responsive information within 48 hours of request.

4.7 Contractor Documentation

The Contractor shall create and maintain a Master Document List (MDL) that includes all
documents, whether the document is a deliverable or not, which are prepared during the course
of this contract. The MDL and its documents shall be maintained in libraries readily available
for submittal to the Government. The Contractor shall maintain the project documents for the
duration of this contract and transfer custody to the AF within 90 calendar days prior to POP
expiration.

The Contractor shall also provide documentation monthly to maintain the installation’s existing
administrative record in accordance with established procedures. Refer to “Enclosure 5 —
“Format for Meta Data and .pdf Documents™ for format guidance when providing documents.

4.8  Spatial Data (Map) Requirements
The Contractor shall not establish new Geographic Information System (GIS) systems.

In furtherance of the environmental construction or restoration effort, the Contractor shall
provide geospatial data and map(s) of installation features (historical, existing, or planned)
altered or constructed as required to achieve the performance objectives of this contract.

Source data and product data remain the property of the United States Government. The
Contractor may be required to explain and demonstrate the company's process for protecting all
geospatial data, including but not limited to, geometry, attributes, metadata, topologies, and
relational database schemas and operations used in association with this SOO. Further
information about security and nondisclosure requirements should be obtained from the
installation Geospatial Integration Office (GIO).

The Contractor shall provide data to update the GIS and/or computer-aided design and drafting

(CADD) files, as required to achieve the performance objectives of this contract. Source data
and product data remain the property of the United States Government.
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The Contractor shall also ensure that GIS data is submitted in a format compatible with the AF
GeoBase program, as outlined in the AF GeoBase Strategic Plan. The Contractor shall consult
with each Base POC and/or installation GIO office to ensure CADD and GIS data is compatible
with each installation’s requirements.

4.9  Notification Requirements

The Contractor is required to notify the CO, COR, and Base POC of critical issues that may
affect the contract performance and/or human health and the environment. The types of issues
that require notification include, but are not limited to, health risks, spills, Notices of Violation
(NOVs) (received or anticipated), changes in critical personnel, and finding unanticipated
unexploded ordnance (UXO) or chemical warfare materiel (CWM). As an example, if
unanticipated UXO were discovered during field activities, the Contractor would be required to
immediately stop work, report the discovery to the Base POC, CO and COR, and implement the
appropriate safety precautions. Field activities could not continue until clearance was received
from the CO. On critical issues, verbal notification should be made immediately, followed by
written notification as soon as practical.

4.10 Permits

The Contractor shall develop, coordinate, apply, comply with, and/or modify all federal, state,
local, and other applicable environmental permits, access agreements, easements, licenses, and
certificates required to achieve the performance objectives of this contract as detailed in 4.10.1
and 4.10.2. Generally the AF will sign all easement agreements and modifications and/or
renewals of new or existing permits, licenses, and certificates required under this contract. The
Contractor shall maintain a library of these documents at the Contractor’s site office as well as
the corporate facility handling this contract. The Contractor shall comply with all applicable
permit conditions.

4.10.1 Environmental Permits

Pursuant to CERCLA (42 U.S.C. 9621(e)), no federal, state, or local permits shall be required for
onsite removal or remedial actions. The Contractor must consult with the AF prior to obtaining
environmental permits for onsite CERCLA activities. For non-CERCLA restoration sites, the
Contractor shall assist the AF to comply with all applicable permit conditions, including payment
of permit fees. If the Contractor has any question whether a particular permit may or may not be
required, the Contractor shall consult with the AF prior to obtaining the permit. The Contractor
shall be responsible for reviewing, and responding to site-specific underground utility locating
systems request tickets, or other dig permit requests, requiring the identification of subsurface
appurtenances and utilities associated with the remediation systems included in this contract. If
the Contractor obtains environmental permits, it is responsible for implementing and paying for
them. Utility location ticket requests will be sent to the Contractor and the Contractor will be
required to review, respond, and address all location requirements in accordance with state law
and regulations. The Contractor shall maintain all records pertaining to location requests.
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4.10.2 Rights of Access to Non-AF Real Property

The Contractor shall prepare documents using AF provided templates to satisfy the performance
objectives of this contract.

4.11 Photo Documentation

The Contractor shall prepare digital photographic documentation, as required to achieve the
performance objectives of this contract. The Contractor shall include photographic
documentation of site(s) and building(s) under investigation, field activities, and sample
locations. The Contractor shall upload all photographs to the Contractor Deliverables Upload
Tool (CDUT). Photography of any kind shall be coordinated through the COR and/or Base

POC.
4.12 Remote and/or Austere Sites

The Contractor will be required to perform work as specified at Waterdog Recreational Area at
Luke AFB (Site TU044) which is considered to be a remote and/or austere location. The
Contractor shall be responsible for all personnel, security, supplies, equipment, and infrastructure
(including, but not limited to, potable water, utility systems, housing, dining, transportation, and
medical care) when there are no facilities and services available. This shall include providing
these facilities and services to a limited number of government personnel or other contractor
personnel (such as Title I personnel) present or visiting to oversee or assess the work.

4.13 Site Access Badges

The Contractor shall obtain and monitor assigned security badges and Common Access Cards
(CACs) (used by both prime contractor and subcontractor personnel) for the duration of this
contract. All security badges, CACs and/or passes shall be returned to the Base POC upon
expiration of the badge/ CAC, upon completion of the project, or when possession of the badge/
CAC is no longer necessary (e.g., upon removal of contractor personnel from specific projects).

Additional access or security requirements/limitations that may impact scheduling are provided
below. Advance coordination for site access is required as follows: for example the contractor
will be required to obtain a flightline badge, escorts, secret clearance, etc.), and time
requirements for coordination, etc.

Kirtland AFB: Kirtland Underground Munitions and Maintenance Storage Complex
(KUMMSC), has separate security restrictions but no restoration work is expected in the area.

Whenever intrusive activities are conducted at the Environmental Restoration Program (ERP)
sites, the Contractor must complete Base Civil Engineering Clearance Requests (AF [AF] IMT
103) and Base Civil Engineer Work Requests (AF IMT 332) and shall obtain approval from the
Contracting Officer. The Contractor shall coordinate all such work with Installation
maintenance personnel prior to performing work. Contractors on environmental sites are

FOR OFFICIAL USE ONLY



FA8903-13-C-0008
Attachment 1

18 September 2013
Revision 2

Page 27 of 41

required to perform their own utility checks based on Installation-supplied utility maps. The
Contractor shall comply with all Installation- or site-specific time and procedural requirements
(federal, state, and local) described in the permits obtained.

4.14 Worksite Activities and Coordination
4.14.1 Coordination of Activities

The Contractor shall coordinate worksite activities with all applicable personnel to ensure the
protection of human health and the environment; the prevention of damage to property, utilities,
materials, supplies, and equipment; and the avoidance of work interruptions. The Contractor
shall provide physical security to work areas by furnishing security equipment and personnel.
The Contractor shall perform emergency response to situations arising from project activities.
The Contractor shall perform emergency repairs to facilities, systems, improvements, or utilities
damaged in the course of executing the contract requirements. The Contractor shall comply with
all local, state, federal and military law and guidance covering security activities. The
Contractor shall comply with Occupational Safety and Health Administration (OSHA) safety and
health regulations and local safety office requirements. The Contractor is required to provide the
CO copies of any OSHA report(s) submitted during the duration of the contract.

4.14.2 Radiological Waste, Hazardous Material and Hazardous Waste Permitting and
Reporting

The Contractor shall handle all radiological waste, hazardous materials and waste in accordance
with applicable federal, state, local, and base requirements. The Contractor shall provide all
radiological waste, hazardous materials use and hazardous waste disposal documentation to the
COR and/or Base POC, and shall register with the Hazardous Materials Pharmacy program (if
available) at the installation to ensure appropriate and efficient tracking of the Contractor’s
hazardous material purchases, inventories, use, and releases such as required by the Emergency
Planning and Community Right-to-Know Act (EPCRA), Executive Orders, or any installation
reporting requirements.

The Contractor shall also comply with federal, state, local, and base requirements for any task
involving the transportation of radiological waste, hazardous wastes and/or contaminated
materials to off-site treatment, storage and/or disposal facilities. This includes 40 Code of
Federal Regulations (CFR) 260, 49 CFR 172, 173, 178, 179 and all other applicable local, state,
and federal transportation regulations.

5.0 CHEMISTRY REQUIREMENTS

The Contractor shall be responsible for the quality of all required chemistry services performed.
The Contractor shall ensure that all chemistry-related tasks are conducted in accordance with the
project-specific Work Plan (WP). The Contractor shall identify a Program Chemist as key
personnel in the project WP. The Program Chemist will act as a POC on all chemistry-related
issues and shall be responsible for ensuring that all Data Quality Objectives (DQOs) are met.
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5.1  Quality Assurance

The Contractor shall develop project-specific DQOs designed to ensure data of adequate quality
are collected to support project decisions. DQOs shall be developed in accordance with local,
state, and federal regulations, such as USEPA QA/G4, Guidance for the DQO Process (most
recent version) and documented in the project WP.

All field sampling and laboratory services shall be conducted in accordance with the approved
project WP. Samples shall not be submitted for analysis until the WP is approved. The
Contractor shall ensure that all requirements specified in the project WP are met. If not met, the
Contractor may be required to re-accomplish sampling at the Contractor's expense. The
Contractor shall conduct audits, administer an AFCEC-approved performance evaluation sample
program, verify and validate data, and perform corrective actions in accordance with the project
WP. The Contractor shall submit results of audits and performance evaluation samples to the

COR.
5.2  Laboratory Selection

The Contractor shall select a laboratory that is accredited under the DoD Environmental
Laboratory Accreditation Program (ELAP). The Contractor shall ensure that the selected
laboratory meets all state and federal requirements, including state certification where
appropriate. The laboratory shall also have analytical capabilities sufficient for the methods
specified in the WP and adequate throughput capacity to handle the project’s analytical workload
during all field activities.

The Contractor may establish an on-site laboratory at the project site if determined necessary by
the Contractor. However, on-site test laboratory(ies) shall also be accredited under the DoD
ELAP and meet all state and federal requirements, including state certification where

appropriate.

By submission of an offer, the Contractor represents that analytical testing in support of the
restoration program will be performed by laboratories accredited in accordance with the DoD
Environmental Laboratory Accreditation Program (ELAP). Additional information regarding
ELAP can be found at the Navy Labs website (address provided under separate cover).

Questions regarding the ELAP shall be submitted to the AFCEC Chemistry Mailbox (address
provided under separate cover).

5.3  Analytical Data Management
The Contractor shall ensure that all hard copy and electronic data deliverables supplied by the
laboratory are complete and adequate to support the quality and usability of the data. Raw data

packages shall be submitted to the COR and Base POC upon request. Data packages shall
include all information required to re-create the analysis, including correspondence with the
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laboratory regarding exceeding quality assurance/quality control (QA/QC) measurements and
documentation of corrective actions. The Contractor shall meet Environmental Resources
Program Information Management System (ERPIMS) data deliverable requirements as currently
required by AFCEC as detailed in Section 8.3.

5.4  Record Keeping

The Contractor shall create and maintain in one location written (in bound, numbered logbook)
and electronic records sufficient to recreate each sampling, analytical, testing and monitoring
event, and shall make these records available to the Government upon request. The Contractor
shall maintain records of, and derived from, all activities outlined in the appropriate portion of
the Quality Program Plan (QPP) supporting the generation of these sampling and analysis
records. The Contractor shall also retain written calculations using information obtained from
sampling, analysis monitoring, and testing activities, to include all raw data. All information
shall be provided to the Government upon request.

6.0 PLANS AND REPORTS
6.1 Quality Program Plans (QPP)

The Contractor shall prepare, for AFCEC review and approval, project-specific QPPs for this
contract. The project-specific QPP shall describe the work that will be accomplished at a site, or
group of sites. The Contractor shall implement, maintain, and comply with the approved project-
specific QPP. The Contractor may elect to write a generic (basewide) QPP to address common
project information and procedures. Project-specific QPPs may reference the generic QPP as
applicable. Additional information on the UFP-QAPP can be found on the AFCEC Chemistry
website (to be provided under separate cover).

The QPP shall include the WP and the Health and Safety Plan (HSP) (as required by 29 CFR
1910.120). WPs requiring sampling and analysis shall be written in the UFP-QAPP format (i.e.,
worksheets). The QPP shall also include the Construction Quality Plan (CQP), as appropriate.
Project DQOs shall be fully described as required to achieve the performance objectives of this
contract. The Contractor may utilize existing plans (e.g., site-specific or basewide groundwater
monitoring plans) in their entirety or prepare updates, revisions, or addenda to the existing plans,
with AFCEC approval, in lieu of developing new plans. However, use of any existing plans may
still require revision to meet the UFP-QAPP format. For new sampling and analysis/data
collection efforts, a new work plan shall be written in the UFP-QAPP format.

6.2  Technical Plans and Reports
The Contractor shall provide technical plans, explosive safety documents, and reports, as well as

various other deliverables. The Contractor shall complete these documents according to the most
appropriate industry standard.
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Deliverables are required under this contract to demonstrate that performance objectives and
milestones are being met and that payment is appropriate. Most documents must be submitted
for initial AF review followed by submittal to one or more regulatory agencies. Document
Review Process Guidance provided outlines a generic document review process for this contract.
The Contractor shall ascertain the number of copies required for delivery to all relevant parties.
Regulatory Agency review times will be based on the agency reviewing the document,
complexity of the deliverable, and work load of the technical review team. Legally binding
documents such as reports, correspondence, NFA documents, regulatory closure documents,
RODs. or other decision documents shall be signed by the AF and not the Contractor.

The Contractor shall submit all plans, reports, and other deliverable documents in, Draft, Draft
Final, and/or Final versions as appropriate for that specific document. Not all documents will
require submittal of all versions. The Contractor shall provide multiple versions of the following
documents:

e Cannon AFB: Documents: Two (2) hardcopies and two (2) CD’s of all draft documents;
four (4) hardcopies and CDs of all Draft Final and Final documents.

e Holloman AFB: Documents: Two (2) hardcopies and two (2) CD’s of all draft
documents; four (4) hardcopies and CDs of all Draft Final and Final documents.

e Kirtland AFB: Documents: One (1) hardcopy and 1 CD of all draft documents; three (3)
hardcopies and three (3) CDs of all Draft Final and Final documents.

e Luke AFB: Documents: Five (5) hardcopies and five (5) CD’s of all draft documents;
five (5) hardcopies and CDs of all Draft Final and Final documents. Add two (2) each for
all 5 year reviews.

e AFCEE COR and Program Management Office (PMO) POC: one (1) CD of Drafts, Draft
Final, and Final documents.

The Contractor shall upload all documents to the AFCEC Contractor Deliverables Upload Tool
(CDUT), link to be provided upon award. The deliverables required for this contract shall be
proposed by the Contractor and will be included in the Contractor’s MPS.

7.0  SITE WORK

The Contractor shall perform site preparation, incidental characterization and field investigation,
conservation, demolition, and restoration of sites as required to achieve the performance
objectives of this contract.

7.1 Conservation

Activities shall be planned and implemented in a manner that protects existing site utilities,
structures, surface features, service operations, monitoring and other types of wells, and the
general site environment. This includes the protection of prehistoric and/or historic sites
identified in the base Integrated Cultural Resources Management Plan; endangered/threatened
wildlife species and their potential habitats; exemplary natural areas as defined in the base
Integrated Natural Resources Management Plan; and trees, shrubs and other vegetation not in the
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affected zone from dust damage, soil compaction, and physical contact with machines and
equipment. Work activities shall be coordinated with the AFCEC COR and Base POCs
(Cultural Resources POCs, the Natural Resources POCs, Base Operating Support POCs) to
ensure compliance with these requirements. If appropriate, the Contractor shall conserve
uncontaminated topsoil by removal, storage, or redistribution. All reasonable measures shall be
taken to minimize and suppress fugitive emissions of dust, vapors, and other site materials during
site work. All fill materials shall be non-contaminated with the proper documentation to
demonstrate as such. The Contractor shall conduct all operations and activities with the intent of
reducing the amount of pollution generated. Specific areas to be focused on are generation of
solid waste, use of hazardous materials, use of ozone depleting chemicals, generation of
hazardous waste, and use of energy and water. During site work the Contractor shall plan,
construct, operate, maintain, optimize, and decommission systems necessary to control storm
water run-on and run-off; and transport surface water drainage to a treatment plant, discharge
location, or any other appropriate destination.

Cannon AFB: There are no identified natural or cultural resource issues nor are there any
threatened & endangered species listed at the base.

Holloman AFB: There are no significant cultural or natural resource management issues with
the exception of a sensitive habitat at the SS039 Missile Fuel Spill Area site.

Kirtland AFB: There are endangered species, cultural resources and/or natural resource issues
that could affect some of the sites at Kirtland AFB. The Burrowing owl is a resident endangered
species; however this may have more impact on restoration work at MMRP sites as opposed to
the IRP sites. No significant cultural resource issues were identified. Kirtland AFB has a
Natural and Cultural Resource Management Plan (NCRMP) in place.

Luke AFB: No endangered species were reported at Luke AFB. Cultural resource clearance is
needed before any work can be performed at certain areas of Luke AFB for all areas south of
Super Sabre Street. The need for endangered species or cultural clearance will be evaluated prior
to conducting intrusive site field activities.

As the metropolitan Phoenix area is a federal non-attainment area for particulate matter, Luke
AFB operates within a very stringent dust-control environment. Contractor shall be responsible
for obtaining, implementing, and complying with all required dust-control permits.

7.2 Demobilization

The Contractor shall decontaminate equipment and facilities prior to leaving the site(s),
decommission facilities as necessary, and fully restore the site(s) as close as possible to pre-
construction conditions. The Contractor shall remove any temporary facilities and implement
erosion control measures such as seeding, mulch, sodding, and erosion control fabrics; restore
roads, structures and utilities; and plant trees, shrubbery, grasses and other vegetation. The
Contractor shall document and report on activities and train Government personnel to perform
required maintenance, as requested.
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7.3 Site Characterization

The Contractor shall perform work including, but not limited to, field investigation and
sampling/analysis that characterizes environmental conditions incidental to and as required to
achieve the performance objectives of this contract. The Contractor shall identify specific site
characterization activities proposed to achieve the performance objectives.

7.4  Site Preparation

The Contractor shall perform site work as necessary to prepare sites for construction activities.
Security and access controls shall be implemented to prevent unauthorized entry to sites and to
protect wildlife from site exposure. The Contractor shall survey existing utilities to determine
adequacy and need for modifications to support site activities. The Contractor shall obtain
appropriate approvals and shall construct connections or new systems for electrical power, water,
sewer, gas distribution, telephone, and other utilities, as required, to achieve the performance
objectives of this contract. Additionally, the provision and cost of utility metering devices
associated with implementation of existing and proposed remedies, including installation of
individual meters for necessary utilities, is the responsibility of the Contractor. The Contractor
shall meter all utilities consumption on a monthly basis.

Cannon AFB: Contractor must follow base rules but must make connections themselves.
Exception is that final electrical hookup to be performed by Cannon AFB personnel. Metering is
not required for operation.

Holloman AFB: Contractor to supply electric meter and reimburse base, must connect to water,
sewer and electric by contract.

Kirtland AFB: Contractor must follow base rules but must make connections themselves.
Exception is that final electrical hookup to be performed by Kirtland personnel. Metering is not
required for operation.

Luke AFB: For Luke the Contractor will pay to connect to utilities and will be charged at
reasonable market rates. No utilities available at Waterdog Recreational Annex. Contractor will
need to be self sufficient at that location.

7.5 Demolition

Any demolition activities shall be ancillary to other requirements. The Contractor shall demolish
facilities. systems, and other improvements as required in this contract. The Contractor shall
conduct demolition efforts in conjunction with such activities as new environmental remedial
system construction and site clearing if required to achieve the performance objectives of this
contract. The Contractor shall perform surveys as part of demolition efforts.
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8.0 ENVIRONMENTAL REQUIREMENTS

The Contractor shall perform a full range of activities to meet environmental engineering and
construction requirements to achieve the performance objectives of this contract. Requirements
may include, but are not limited to, completion of conceptual design(s), construction,
implementation, demolition, and emergency response as related to environmental engineering
and construction tasks.

The Contractor shall execute environmental restoration, pollution prevention, compliance,
conservation, design, and construction projects. The Contractor shall evaluate, complete, and
modify designs as necessary, and plan, install, construct, test, and decommission any site as
required to achieve the performance objectives of this contract. The Contractor shall document
all activities as stated herein.

The Contractor shall perform incidental support such as designing, planning, programming,
scoping, studying, investigating, evaluating, and consulting on environmental engineering and
construction efforts. The Contractor shall also provide training to Government and other
contractor personnel regarding the O&M of equipment, systems, and facilities during equipment
shakedown periods. The Contractor shall perform O&M of equipment, systems, and facilities
prior to acceptance by the Government.

The Contractor shall implement Environmental Management System (EMS) principles in
accordance to contractor requirements of AF Instruction (AFI) 32-7001 (Environmental
Management), to include Green and Sustainable Remediation (GSR) techniques, to the extent
practicable while ensuring protection of human health and the environment. EMS and GSR are
defined in Enclosure 4. An EMS follows the Plan-Do-Check-Act cycle and considers the
environmental impact of investigative and remedial activities during the remedy selection
process as well as operation and maintenance of the remediation activity. The Contractor shall
incorporate an EMS approach into all environmental restoration projects, evaluating activities
and selecting a remedy, product, and/or service that minimizes the environmental impact from
the remedy, yet provides the maximum environmental benefit to the cleanup over the entire life
of the remedial project. The Contractor shall mitigate, minimize, or otherwise manage the
potential environmental impacts from all remediation activities. Contractors working on AF
installations must complete an initial EMS awareness-level training and integrate EMS training
with other required contractor orientation and training when possible.

8.1 Performance-Based Remediation (PBR)

The Contractor shall perform a full range of activities to meet all PBR requirements. PBR
requirements may include investigation, design, construction, remedial action, O&M,
optimization of LTM, and Remedial Process Optimization (RPO).

This contract involves a PBR approach, where desired outcomes of the work are identified

without specifying the methods or technologies to be used. Under such efforts, the contracted
work is performed with a focus on results. This PBR contract enables the Contractor to select
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actions best suited to the site requirements, ensures that best management practices and best
available technologies are employed, and focuses on continual improvement by applying an
EMS approach.

8.1.1 Scope Discussion and Limits

The scope of this contract is to perform environmental restoration services for the sites listed in
Enclosure 1 and assume contractual liability and responsibility for achieving the Contractor’s
proposed performance objectives. The AF is statutorily responsible for all sites listed in
Enclosure 1. This scope includes all known contaminants linked to the specific sites (thus, to
include contaminants on, under, or emanating from the specific sites) without regard to quantity
(e.g., plume size, concentrations, etc.).

The Contractor shall be responsible for:

a) The provision and cost of metering the utilities associated with the implementation of
remedies for each installation is identified in Section 7.4.

b) Well abandonment with AF and Regulatory acceptance (if required) that the well is no
longer necessary.

¢) Reviewing all documents/deliverables before they are submitted to the base. The
Contractor should establish a quality control/quality assurance review process to ensure
documents/deliverables do not contain typos, formatting issues, contradictory information
in tables and text, etc.

d) Well Maintenance such as redevelopment on an annual basis, well pad repair, and re-
surveying latitude, longitude, and elevation, if deemed necessary by any of the
stakeholders.

The Contractor shall not be responsible for:

a) Reasonably unanticipated contaminants at sites identified in Enclosure 1 (e.g., previously
undetected mercury within a trichloroethene [TCE] plume); however, Contractors would
be responsible for reasonably anticipated contaminants such as vinyl chloride in a TCE
plume.

b) Remediation or treatment of emerging contaminants unless otherwise specified.

¢) Regulatory changes (i.e., reduction in MCL levels).

d) Unknown sites (e.g., sites not identified in Enclosure 1).

e) Execution of modification of deeds or other real property documentation unless otherwise
specified.

8.1.2 Transition of Work

Activities will transition to this contract upon completion of the current Contractor’s field
support and/or final deliverable on sites noted in the table below. The Contractor must ramp-up
management of this contract quickly upon award to ensure seamless operations of existing
systems and no lapses in service.
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-~ Base/Site No.

Contract/Contractor
(POP End)

Exnstmg Task Order Final -

Cannon AFB

Dellverable/Outcome

RS-C103, LF002,
SW002 (TU/US-
C002), SW004
(TU/US-C004),
FT006, SW006
(TU/US-C006),
ATO10 (FT-C110),
SD012 (SWMU 85),
SD-12 (Storm-water
collection point
S.Playa), SDO15,
SD 20, NE Storm-
water drainage area
(SWMU 95),
MYO031, TU/US-
C071, FT-C109, WL-
C102, SW111 (FT-
Cl111), SW112 (FT-
C112), TU/US-C126,
SW127 (OW-C127),
and TA/AS-C129

FA8903 09 D- 8580 TO 0013
/Shaw/31Dec13

Achieve ISM and AF Approved Draft
RFI or RC for all sites not achieving
SC (CAC without Controls)

Holloman AFB

TU/US-C500,
TU/US-C501,
TU/US-C503,
TU/US-C504,
TU/US-C505,
TU/US-C506,
TU/US-C508, ,
TU/US-C513, and
TU/US-C518

AFCEE WERC09 Midwestern
Region FY11 PBR

FA8903-09-D-8580, TO 0013
/Shaw/31Dec13

Achieve ISM and Draft RFI within
16 months from NTP (31 Dec 2012)

SS059, SS524

W912PP-09-D003, DO
0008/Bhate/3Jull5

ACM

Kirtland AFB

CW571, OT572,
OT573, and SS575

AFCEE WERC09 Midwestern
Region FY11 PBR
FA8903-09-D-8580, 0013/
Shaw/31Dec13

Achieve ISM and Draft RFI by
Jan13.

STO70E

AFCEE ECOS FA8903-10-D-
8594, 0049/Bhate/120ct13

Quarterly SVE Operation Reports/
Annual Characterization and SVE
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~ Base/SiteNo. | - Contract/Contractor | - Existing Task Order Final
s o | v 7 (POPEmnd) - | " Deliverable/Outcome
Optimization Report
LF001, LF002, and AFCEE ECOS FA8903-10-D- | Monthly Landfill 1, 2 and 8
LF008 8596, 0076/HGL/29Augl3 Inspection
Report/ M&M Annual Report
Luke AFB o T i O LT e
RW002, ST018 & contract currently being One year of annual monitoring
SS042 negotiated, (Stell conducted in May 2013 with report to
Environmental/Arcadis), Ft. follow
Worth District ACOE

8.2 Environmental Construction
8.2.1 Completion of Conceptual Design

A conceptual design (typically 10-30% design) for environmental projects may be provided to
the Contractor for completion of the design and then construction. This work may be provided
in phases. The Contractor is accountable for all aspects of the final design under federal, state,
and applicable local laws. All completed designs shall be signed and sealed in accordance with
all applicable requirements. The Contractor shall complete project w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>