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Installation Certification

“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 335-14-8-.02 8-13 information submitted. Based
on my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.”

Susan Cowart
Installation Restoration Manager
Fort Rucker, Alabama

DATE

Alfred T. Townsend
Chief, Environmental and Natural Resources Division
Fort Rucker, Alabama

DATE

Edwin P. Janasky
Director, Public Works
Fort Rucker, Alabama

DATE




Groundwater Scientist Certification

“I certify that I am a qualified groundwater scientist who has received a baccalaureate or
post-graduate degree in the natural sciences or engineering and has sufficient training and
experience in groundwater hydrology and related fields as demonstrated by State
registration, professional Certifications, or completion of accredited university programs
that enable me to make sound professional judgments regarding groundwater monitoring,
contaminant fate and transport, and corrective action. I further certify that this Report was
prepared and/or reviewed by myself or by a subordinate working under my direction.”

Mark A. Sherrill PG No. 885
Expires February 28, 2012

DATE




OCTOBER 27, 2011

CH2M HILL Response to Additional ADEM Comments on the Redline Version of the
Fort Rucker RFI Work Plan
Provided October 26, 2011

Comment 15: The DFW specified in Section 4.3.1 still don’t match the DFW identified in Table 4-1.

The table below shows the differences:

Section 4.3.1 DFW

Table 4-1 DFW

Mobilization/site preparation

Planning/premobilization activities

Boundary survey

Mobilization

Vegetation clearing

Site preparation (mobilization)

Surface clearance

Site preparation (site survey)

DGM

Site preparation (vegetation removal)

Instrument-assisted walkabout

Surface clearance

Intrusive investigation

IVS

Management of MPPEH/MDEH/MDAS
including inspection, demilitarization,
certification, verification, and disposition

DGM

Demilitarization of MEC (note this DFW is
included in the one above)

DGM data processing

Demobilization

Instrument-assisted site walkabout

Intrusive investigation

MPPEH/MDEH/MDAS management

Demobilization

Report preparation and approval

Developing DFWs is one of the building blocks of a QC program and it is important that the DFW
used throughout the document remain consistent. The Department recommends establishing DFWs
in Section 4.3.1 (as has been done) and then using those exact DFWs in the DFW column in Table 4-

1.

CH2M HILL RESPONSE: Concur. To ensure complete agreement between Section 4.3.1 and

Table 4-1, the DFWs have been revised as:

e Planning/Premobilization Activities
Mobilization/site preparation
Transect survey

Vegetation clearing

Surface clearance

DGM

Instrument-assisted walkabout
Intrusive Investigation

Demobilization
e Report Preparation and Approval

Management of MPPEH/MDEH/MDAS, including inspection, demilitarization,
certification, verification, and disposition




OCTOBER 27, 2011

Comment 16: A few requirements from the work plan are still missing from Table 4-1 and should be
added. For example, the process and inspection to verify the areas of the MRS that are determined to
be homogenous, agreed upon in the August 1, 2011 meeting is not incorporated into the work plan.

CH2M HILL RESPONSE: Concur. Table 4-1 has been revised to include:

e Planning of QC locations and IVS installation (under Mobilization/Site Preparation)

e Boundary survey by CH2M HILL (under Mobilization/Site Preparation)

e Soil sampling (under Instrument-assisted site walkabout)

e Application of the Estimating a Proportion statistical method for anomaly selection over
areas of homogenous anomaly density (under Intrusive Investigation)

e Soil sampling in areas of grouped MEC/MPPEH (under Intrusive Investigation) and

e Pre- and post-BIP sampling (under Management of MPPEH/MDEH/MDAS)

Comment 26: SOP 6, Section 10.1.2 still does not establish that authorized visitors are allowed to
enter the EZ in accordance with, and under the conditions established by, EM 385-1-97, Chapter
1.2G.02.04 dated September 15, 2004. The text in this section still only allows “the minimum
number of mission essential personnel” to enter the EZ during UXO operations. The Department
requests revision of the SOP to allow for authorized visitors to enter the EZ during UXO operations
according to the Army reference cited above.

CH2M HILL RESPONSE: Concur. The revised SOP is provided.

Comment 27: Figure 3-2 is still the same as Figure 3-1. This must be corrected and a figure showing
the Infiltration/Grenade Range MRS and the investigation transects planned for that site must be
included in the work plan.

CH2M HILL RESPONSE: Concur. The revised figure is provided.



September 23, 2011

CH2M HILL Response to Additional ADEM Comments
Provided by Colin Mitchell
September 20, 2011

Comment 12: We agree that each condition requiring a change or re-performance of work will
have to be considered on a case-by-case basis, but these should not all be subjective. For
example, in the case of DGM it can be stated that any nonconforming data will be recollected.
This is additional work and it should be stated that inadequate data will be recollected.
However, there are some instances where recollection of data is not required. For example, if a
blind seed is missed but it is determined that the data was good and the seed was mistakenly
placed in the wrong location. In this case, recollection of data is obviously not needed. ADEM
is requesting the addition of text that discusses these decisions and provides some guidelines.
For example, "if the failure results in nonconforming data, the data will be recollected".

CH2M HILL RESPONSE: Concur. The text provides specific corrective measures for DGM in
Attachment 3-1, Section 20.11. Section 4.3.2.3 addresses the implementation of project-wide
corrective measures.

Comment 16: To clarify, the examples cited are just examples and the list is not all-inclusive.
The Department provided these examples to show the type and level of QC inspection that the
Department hopes to see implemented on the project. Taking the actions indicated in the
response is positive.

However, the Department also hopes that the document is reviewed to extract all of the
"requirements" and that these "requirements", if truly requirements (meaning they must be
performed adequately for the project results to be achieved), are subjected to some specified
level of QC inspection. This is the only way to ensure that the requirements are achieved and
the project meets its goals and objectives.

CH2M HILL RESPONSE: The work plan has been reviewed to ensure that all definable
features of work are subjected to QC inspection.

August 10 Comment regarding MC Sampling: The Department concurs that Groundwater
sampling is not warranted at this time. The intention of the comment was not to suggest that
Groundwater sampling is needed right now. However, if soils are found to be contaminated,
groundwater sampling will be necessary to confirm the presence of contamination within
groundwater. Also, the Department requires that MC sampling will be necessary in any area
where MEC is discovered.

CH2M HILL RESPONSE: Comment acknowledged.



August 18, 2011

CH2M HILL Response to Additional ADEM Comments
Provided by Colin Mitchell
August 10, 2011

MC Sampling:

For any area that MEC is discovered, MC sampling including both soils and
groundwater should be performed. Samples should be analyzed for metals,
explosives, and other COPCs.

CH2M HILL RESPONSE: Groundwater sampling is not warranted at this time. Since
soils are the primary transport pathway for exposure of humans and ecological
receptors to MC, surface soil samples should indicate presence of MCs if
impacted. Laboratory analysis for soil samples collected for the 2005 SI, did not
indicate that any explosives residues were present in surface soils above
regulatory screening values. Metals typically are not very mobile once adsorbed
to soils. As discussed in the August 1 meeting, sampling will not be performed at
the location of each MEC discovery location, but where MEC/MPPEH or MD are found
grouped together. Anticipated munitions at the site were used to determine the
appropriate laboratory analytes- 1) explosives and metals (arsenic, cadmium,
chromium, lead, mercury, and selenium)(for the Anti-Tank/Rocket Grenade Range and
Infiltration/Grenade Range) 2) metals (lead, antimony, copper, and zinc)(for the
.22 Caliber Target Butt). No other COPCs were identified.

Pre- and post-BIP sampling:

Pre- and post-BIP soil sampling should be performed. This is necessary to
determine whether contamination is a result of the detonation or existed before
the detonation. 4.4.2) and 4.4.3)
=http://uxoinfo.com/blogcfc/client/enclosures/MC%20Tech%20Update%20Final
USACEMare5Sampling.pdf
<blockedhttp://uxoinfo.com/blogcfc/client/enclosures/MC%20Tech%20Update%
20Final_ USACEMar@5Sampling.pdf>

CH2M HILL RESPONSE: Pre- and post-BIP sampling will be incorporated into the
field sampling plan.

The MC Technical Update for MC Sampling (USACE, March 2005) has been superseded
by Engineer Manual 1110-1-4009.

Liquid-filled munitions:

The State of Alabama does not allow liquid-filled munitions to be blown in place.
Therefore, it will be necessary to confirm or refute the presence of a liquid-
fill before any MEC is BIP. Also, a contingency plan should be included in the
Work Plan to address the discovery of any liquid-filled MEC.

CH2M HILL RESPONSE: CWM items will not be addressed by this work plan. Initial
identification of such items is performed, however. If encountered, personnel
will retreat and contact the Fort Rucker IRP Manager and Fort Rucker EOD. Section
2.3, Chemical Warfare Materiel Contingency Procedures, has been added to the Work
Plan.



August 18, 2011

MC sampling at the .22 Caliber Range:
MC sampling will only be performed if MEC is encountered during the
investigation. This should be stated in the Work Plan.

CH2M HILL RESPONSE: Based on our discussion on August 1, the work plan has been
revised to state that MC sampling at this MRS will be performed if small arms or
other munitions items are observed. Small arms are not MEC, therefore the MC
sampling approach that we discussed on August 1, is a more conservative approach
for assessing presence of MC.



NAVFAC LANT Chemist
UFP-SAP Review

Reviewer: Stephen Cobb, ADEM

Document: RCRA Facility Investigation (RFl) Work Plan for FTRU-001, FTRU-003, and FTRU-004, Fort Rucker, Alabama

Date: 05-Jul-11
Comment Worksheet
Number | and/or Section Comment Response

The Department requests that a Conceptual Site Model (CSM) be included

in the RFI Work Plan. A CSM should describe the expected MEC
contamination, how the MEC was delivered, and the expected MEC

Discussion of the CSM has been
added as Section 1.9.2. Since the
precise locations of firing points,

1 General Comment . . iy .
characteristics. The CSM should also include any known firing points, range [range fans, and target areas are not
fans, and target areas. If information is not available to develop an known for any of the MRSs, this has
adequate CSM, then this should be stated in the Work Plan. been stated.
. L . The project DQOs have been
The Department notes that the Data Quality Objectives (DQOs) provided . proj Q ,
. . . revised to follow EPA's Seven-Step
throughout the Work Plan do not provide necessary information and the
. . . Process for DQO development. The
DQOs used in planning are not consistent throughout the document. . .
. . DQOs have been revised to include
Without adequate DQOs, the Department cannot determine whether the . -
2 General Comment . . . . . overall remedial investigation, DGM,
data collection proposed in the Work Plan will provide data on which . o o .
iy . intrusive investigation, instrument-
future decision making can be based. The Department requests that all assisted site walkabout. and MC
DQOs associated with the RFI Work Plan be revised using the EPA Seven- . o '
Step Process for DQO Development sampling objectives and are
P P ' presented in Section 3.4.
The DQOs have been revised as
requested. A typical Anti-
. . . . . Tank/Rocket Grenade Range or
This section on DQOs does not provide necessary information for DQOs i _ 9 _
. . . . - i Infiltration/Grenade Range will have
including quantity and quality of data needed for future decision-making. .
. . S . ) a far larger radius of affected area
Some basic information that is missing for the Section 3.4 DQOs includes: .
boundaries of the study; descriptions of the sampling approach than 15 m. With & MFD-H for the
optimization of the san)]/' ling a g roach. Exam I(Ss ogf]insgm Ieté MGFD for the Anti-Tank/Rocket
op o ping approach. Exampie P Grenade Range, the 3.5-inch M28A2
information include: for DGM there is no justification for the proposed HEAT Rocket, of 432m (1420 ft), and
3 Section 3.4 transect spacing or the required depth of detection; because DGM ’ ’

sampling is focused on finding a target area 30 meters in diameter, any
variation in a 30 meter transects will result in a data gap that is larger than
30 meters; the ‘walkabout" survey at the small arms range has no DQOs
associated with it. The determination of whether the survey is acceptable
will not be possible without DQOs. Pease refer to general Comment 2
regarding DQO development.

HFD of 72m (235 ft), 15m is very
conservative. For the
infiltration/grenade range the MGFD
is the M31 rifle grenade, MFD-H =
119m (392 ft), HFD= 17m(57ft). The
15m target radius has been selected
as a conservative value and
variations up to 20% are unlikely to
affect results.

RTC_ADEM_5JUL2011_FT_RUCKER_RFI_WP .xIsx




NAVFAC LANT Chemist
UFP-SAP Review

Comment Worksheet
Number | and/or Section Comment Response
Table 3.3 is intended as a summary
of investigation activities at each
site. Areference to Section 3.8.9.1,
the section that describes statistical
selection of anomalies, has been
added. Section 3.7 has been
. . L . . . _ revised to indicated that 10%
Additional DQO information is stated in this section but is not adequately coverage for instrument—assi;)ted site
explained. For example, Table 3-3 states that the intrusive investigation will 9
- . . . walkabout was selected based on
be performed on a statistically representative set of anomalies that will be a 15 m tarqet/affected area radius
. determined from the DGM results. However, there is no explanation of how . 9 . . '
4 Section 3.7 . _ . o . _ Assuming a 1.5 m wide footprint for
anomalies will be selected for excavation. Similarly, there is no rationale : .
. . . the instrument assisted walkabout,
presented for the use of 10% coverage for the instrument-assisted site .
. one transect will be completed
walkabout. Please refer to General Comment 2 regarding DQO .
develobment approximately every 15 meters. The
P ' assumption is that any affected
area will have a radius of at least 15
meters and would be encountered
it if present. This is a very
conservative assumption as typical
small arms firing ranges will have a
far larger radius of affected area.
The added DQO for MC sampling in
. . . . Section 3.4 (Table 3.5) for the Anti-
The text states that soil sampling will be conducted underneath locations ( )
. S _ Tank/Rocket Grenade Range (FTRU-
. where MEC was detonated. However, there is no justification for this . .
Sections 3.7.1 and . e . 001-R-01) and Infiltration/Grenade
5 sampling within the work plan in the form of the CSM or DQO. The -
3.9 S . . . Range (FTRU-003-R-01) indicates that
Department requests the justification for soil sampling underneath locations . .
. . such sampling will be performed to
where MEC was detonated be included in the work plan. . _
indicate whether or not soil has
been impacted by MCs.
The section references itself at the end of the paragraph. Please correct The reference has been corrected
6 Section 3.8.7.1 the reference paragrapn. to cite Attachment 3-1, the
' Geophysical Investigation Plan.
The |nstrumter1|t-?zs()|/sted site wall;?b%ut is dtescrli)ed as htant/;]ngt t The text has been revised to state
. approximately 10% coverage. The Departmen reques's a' an exac that the instrument-assisted site
7 Section 3.8.8 number or an acceptable range of coverage be provided in the Work . " "
o walkabout will cover "at least 10%
Plan to allow the Department to make a determination of whether of the MRS
activities at the site have been adeguately performed. '
The 90% confidence interval and 5%
. . . maurgin of error for identifying the
These calculations were completed using a pre-determined 90% o gortion of non-MEC tfg/ MgEC tems
, confidence interval and a 5% margin of error. There should be DQOs for prop . .
8 Section 3.8.9.1 . . . . from the population of anomalies
these numbers. Also, Figure 3-4 is blank. Please address these issues in the
revised Work plan has been added to Table 3-2, DQOs
plan. for DGM. Figure 3-4 has been
corrected in the PDF document.
Section 3.8.9.5 has been moved to
Section 4.3.2.5. In addition, Table 4-1
This section regarding intrusive activities is not mentioned in Section 4: has begn re\fnsecll to m;;l;de; re-
9 Section 3.8.9.5 Quality Control of the Work Plan. These detailed instructions should be !nspe'ctf)n. © at. eastd °0 I
included in Section 4 for clarity. Please address this in the revised plan. |ntru5|ye y investigated anomaly
location and recovery of all QC
seed items during intrusive
investiaation
The text states that approximately 10% of the excavated anomalies will be
Section 3.8.9.5, |i )
10 inspected. The Department requests that an exact number or an See response to Comment #9.

Bullet 2

acceptable range of excavated anomalies to be inspected to be
provided in the Work Plan.

RTC_ADEM_5JUL2011_FT_RUCKER_RFI_WP .xIsx




NAVFAC LANT Chemist
UFP-SAP Review

Comment
Number

Worksheet
and/or Section

Comment

Response

11

Section 3.8.9.5,
Bullet 5

The text states that additional investigation will be performed by the
CH2M HILL Project Geophysicist. The Department requests that the Work
Plan include details regarding how it will be determined if reinvestigation is
necessary and what actions will be performed.

The following text has been added:
"This will include a qualitative review
of the intrusive results against the
original amplitude to determine,
using professional judgment,
whether a significant mismatch exists
(i.e. the discovered source could
not have created an anomaly of
the amplitude recorded.)" The text
has been moved in Section 4.3.2.5 in
response to Comment #9.
Reference to use of MRSIMS for
tracking these actions has also been
added.

12

Section 3.8.9.5,
Bullet 6

The text states that change in procedures or repeat performance of work
may be required. The Department requests that the conditions requiring
changes or the performance of additional work be stated in the text.

Conditions requiring change or
reperformance of work are
identified on a case-by-case basis,
therefore they will not be listed in the
Work Plan. For example, during
intrusive investigation, in the case
that a QC seed is not found at the
recorded location a root-cause
analysis will be performed and there
may be many reasons for a failure:
survey error, instrument error,
reacquisition error, intrusive
investigation error, etc. Once the
root cause is determined, an
appropriate corrective action wiill
be taken, which may include
rework. The
text has been moved in Section
4.3.2.5 in response to Comment #9.

13

Sections 3.8.10,
3.8.13, and 3.8.14

These sections describe the inspections to be performed for all MPPEH,
including:

-"The SUXOS and UXOSO will provide 100% visual inspection, verification,
and certification of Material Documented as Safe (MDAS)."

The EERG will "collect the MDAS and perform and inspection to confirm that
segregation of MDAS has been done correctly.

- the "SUXOS will perform random checks to confirm that the MD and range-
related debris is free from explosive hazards."

- The UXOQCS will perform daily audits of MPPEH inspections (Section
3.8.13);

- The SUXOS is required to "physically inspect the material in the containers
to ensure that they are free of dangerous items." (Section 3.8.14);

RTC_ADEM_5JUL2011_FT_RUCKER_RFI_WP .xIsx

The text in Section 3.8.13 has been
moved to Section 3.8.10 so that the
information pertaining to
MEC/MPPEH/MD processing is
located in one section. Tasks
associated with inspection and
certification remaining in Section
3.8.14 (renumbered as 3.8.13). The
resulting Sections 3.8.10 and 3.8.13
have been revised to clarify project
responsibilities and the inspection
processes.




NAVFAC LANT Chemist
UFP-SAP Review

Comment Worksheet
Number | and/or Section Comment Response
- - A technically qualified U.S. Government representative (U.S. citizen) will
perform a 100% reinspection of the material (Section 3.8.14);
- "Each item placed into an inert-certified box will be inspected" (Section
3.8.14).
Section 3.8.14 later notes that this method "includes three distinct
inspection performed by persons of increasing levels of responsibility."
The Department notes that the description of the MPPEH inspection plan
explained within these three sections is difficult to analyze for completeness
and continuity. The Department requests that the plan be modified to
simplify the description of the MPPEH inspection plan due to the significant
safety risks involved in disposal of MPPEH.
. . . As discussed during the installation
The text states that the Inspection Schedule and Tracking Form will be used . . :
: . meeting August 1, receipt of the
by the UXOQCS for planning and scheduling procedures. The Department . .
. . . planned audit schedule will be not
. requests that Fort Rucker either provide the audit plan and schedule to the . .
14 Section 4.4 ) _ . be required. It was explained that
Department for review prior to approval of the RFl Work Plan, or provide an . . . .
. . . . daily QC inspections are recorded in
explanation as to why audit scheduling and planning should be .
i MRSIMS, the QC logbook, and daily
conducted once field work has begun.
QC reports.
The Department notes that Table 4-1 uses different DFW's than provided in , .
. o ) Section 4.3.1 has been revised to
15 Table 4-1 Section 4.3.1. The Department requests that the same DFW's be utilized in .
, agree with Table 4.1.
both sections of the Work Plan.
16 Table 4-1 The Department notes that some of the Work Plan requirements are not
included in Table 4-1, including but not limited to:
As discussed during the installation
- Section 3.8.4: A qualified ecologist/biologist will be consulted prior to meeting August 1,
vegetation removal. biologist/ecologist consultation is not
reauired. This task has been deleted.
- Section 3.8.9: The Directorate of Plans, Training, Mobilization, and Security [The requirement has been added to
Airspace will be contacted prior to conducting intrusive operations. Table 4.1.
- Section 3.8.9.5: Additional QC analysis of intrusive investigation results The task listed in Table 4.1 has been
versus original amplitude of DGM anomalies will be performed by the reassigned from the UXOQCS to the
CH2M HILL Project Geophysicist. Project Geophysicist.
This task is covered by the task
-Section 3.8.10 and 3.8.11L Additional requirements for inspections and spot{"MPPEH/MDEH/MDAS Management -
checks of MPPEH. - Verify inspections conducted IAW
the Work Plan."
This task is covered by the task
-Section 3.8.13: The UXOQCS will perform daily audits to ensure that the "MPPEH/MDEH/MDAS Management -
specific procedures and responsibilities for processing MDAS/MDEH are Verify inspections conducted IAW
followed. the Work Plan."
This requirement has been added to
- Section 3.10: "All data will be cross-referenced into the GIS database and |Table 4.1 under "report preparation
the CSM." and approval".
“The blind seed requirement. The requirement has been added to
Table 4.1.
Additional information regarding the
relationship between data and the
Also the Department requests more information on the cross-referencing of |GIS database has been added to
data, including the CSM that this will be based on. The Department Section 3.10. The CSM has been
requests that Table 4-1 be revised to include all necessary elements. added as Section 1.9.2. Table 4.1
has been revised to more
completely follow the project tasks.
The Department notes that the addition of a "Reference" column to Table
17 Table 4-1 4.1 may help to ensure that all the checks listed on Table 4-1 are Revised as recommended.

performed adequately.

RTC_ADEM_5JUL2011_FT_RUCKER_RFI_WP .xIsx



NAVFAC LANT Chemist
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Comment Worksheet
Number | and/or Section Comment Response
The text lists each of the various Potential Munitions associated with each
Attachment 3-1, |site. The Department requests that additional description of the Potential .
18 . ) o Revised as recommended.
Table 1 Munitions be provided (e.g. grenades, rockets, projectiles, etc.) Please
revise the plan to address this issue.
Section 3.4 of the Work Plan has
The text states that the DQOs for the DGM activities at the site are provided |been revised to include DQOs for
19 Attachment 3-1, [in the GSV plan (Section 3-2). However, the DQOs stated in Table 1.2 of the |DGM (Table 3-2) and the text has
Section 18 GSV Plan are only applicable to GSV activities. The Department requests  [been revised to indicate that GSV
that separate DQOs for the DGM activities be included in the Work Plan. measurement quality objectives are
provided in Attachment 3-1.
This section does not clearly state why some anomalies will be selected ,The, texthas been revllsed FO
Attachment 3-1, . . . . indicate that anomalies will be
20 . and others will not. The Department requests that this section be revised to , :
Section 20.3 . e . . . Lo randomly selected for intrusive
provide clarification regarding the specific selection criteria. _ 7
investigation.
Text has been added to Sections
20.8 and 20.10 to clarify who
performs the tests; the frequency for
These three separate portions of the text identify different QC operations to |each check is defined in each
be performed. However, it is not indicated who should perform these bullet. During the installation
Attachment 3-1 . .
21 Fiqure 1. Table 2 checks and how often they will be performed. The Department requests meeting on August 1st, CH2M HILL
agd Sec,tion 20 8 that this information be added to the Work Plan and that these sections be |explained that the use of MRSIMS
" |summarized in a table similar to Table 4.1 to provide a reference for requires the user to step through QC
personnel in the field. operations, therefore reference to
MRSIMS (in Section 20.7) has been
added rather than adding a
reference table of tasks.
The text lists Corrective measures associated with different situations that
may occur in the field. However, the text does not list all the problems that [Reference to Section 4.5 of the Work
29 Attachment 3-1, [may be encountered in the field, such as the SUXOS finding MEC remaining [Plan has been added for overall
Section 20.11 on the site or if holes are not properly cleared and anomalies remain in project deficiency identification and
place. The Department requests that this section be expanded to address [resolution procedures.
any quality failures and the corrective measures that will be performed.
Attachment 3-2, This section mcorrectly. states that Table 1.1 illustrates the I.VS Process and The reference to table 1.1 has been
23 . Procedures. Table 1.1 illustrates the IVS Transects Descriptions and Purpose.
Section 1.5 : deleted.
Please revise for accuracy.
. . . . The numbering has been corrected
Attachment 3-2, |After Figure 1-3, the numbering restarts but appears that is should continue _ L
24 ) _ to follow the step defined in Figure 1-
Page 5 from above the figure. This should be corrected or presented more clearly.
2, IVS Process.
Attachment 3-2 The DQOs presented appear to be incomplete. The quantity and quality of
25 Table 1.2 ' |data that must be collected is not described. Please refer to General Table 1-2 has been revised as
Comment 2 regarding DQO development. recommended.
This section only allows "essential personnel" to enter the exclusion zone. This
should be corrected to allow "authorized visitors" to enter the EZ during
26 SOP 0006, Section |[intrusive operations, according to EM 385-1-97 Chapter 1.2.G.02.04, dated Revised as recommended
10.1.2 September 15, 2004. The Department requests that the SOP be corrected '
to allow for authorized visitors to enter the EZ during intrusive operations
according tot eh aforementioned Army reference.
Figures 3-1 and 3-2 are listed as the Anti-Tank/Rocket Grenade Range and
27 Figures 3-1 and 3-2 [the Infiltration/Grenade Range. However, both of these figures are the Figure 3-2 has been corrected in

same map. Please revise the plan to address this issue.

the PDF document.
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U. S. ARMY ENGINEERING AND SUPPORT CENTER — HUNTSVILLE

CORPS OF ENGINEERS

DESIGN REVIEW COMMENTS PROJECT: CN: 09-129-10 NAME: Fort Rucker, AL SD: 30-SEP-10
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ITEM | DRAFTING RO COMMENT ACTION
. Work Plan

Table 2-1
Page 2-3

Table 2-1
Page 2-4

2nd Bullet
Page 3-1

The Project Responsibilities table should also include key personnel from the

analytical laboratory (Lab PM and QAQ) as well as any other key subcontractors.

Appendix E — Field Sampling Plan

The Project Responsibilities table should also include key personnel from the

analytical laboratory (Lab PM and QAQ) as well as any other key subcontractors.

The previous bullet for FTRU-001-R-01 indicates the criteria for sampling
(MEC/MPPEH locations). A similar brief explanation of where soils samples in
FTRU-004-R-01 should be added to this bullet.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

A- Key subcontractor POCs (EERG; NAEVA,
Donaldson, Garrett, and Associates, and Empirical
Laboratories) have been added to Table 2-1.

A- Since Table 2-1 lists CH2M HILL project
responsibilities, Table 2-2 “Subcontractors to be
Used for Project Activities” has been revised to
include contact information for key subcontractor
personnel.

A- The second bullet has been revised to read:
“MC soil sampling (see Attachment 1 of this
FSP for shallow soil sampling procedures) at
biased locations or based on a systematic grid
sampling design (if there is no evidence of
munitions or munitions use).”
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U. S. ARMY ENGINEERING AND SUPPORT CENTER — HUNTSVILLE

DESIGN REVIEW COMMENTS

PROJECT: CN: 09-129-10

NAME: Fort Rucker, AL

CORPS OF ENGINEERS
SD: 30-SEP-10

Ll siTE DEV & GEO [ MECHANICAL O sAFeTY ] SYSTEMS ENG REVIEw Modification 01, Contract
B ViR PROT& UTIL 0 MFGTECHNOLOGY [1 ADVTECH L] VALUE ENG September 30. 2010
O ARCHITECTURAL [0 ELECTRICAL [0 ESTIMATING O] OTHER DATE P 2,
O strucTURAL L] INST& CONTROLS L[] SPECIFICATIONS NAME Michael D’ Auben / 256-895-1460
ITEM | DRAFTING RO COMMENT ACTION
1st Paragraph The laboratory data packages and the data validation should be equal to USEPA D- A level 1V data package was not specified in the
Page 3-2 Level IV (CLP-like) standards. work plan. In addition, it was not specified as

3rd Paragraph
Page 4-2

Table 4-1
4-2

Page

Table 4-1
4-2

Page

Table 4-2
4-3

Page

Table 4-3
4-4

Page

The metal iron is not normally considered a major constituent of small arms

ammunition. In addition, it is a common soil constituent and an essential nutrient.

It is recommended that iron not be included in any soil sample analyses.

For FTRU-001 and FTRU-003, please provide a listing of the intended target
metals, or a reference to where such a listing can be found in the FSP.

For FTRU-004, the metal iron is not normally considered a major constituent of
small arms ammunition. In addition, it is a common soil constituent and an
essential nutrient. It is recommended that iron not be included in any soil sample
analyses.

The holding times for methods 7410/7471 are 28 days, rather than the 6 month
holding time for 6010. If both methods are proposed please indicate both holding
time limits.

The total number of field duplicates and MS/MSD samples appear to be incorrect
for the 8330A samples. Please review and revise as necessary.

Appendix E — Quality Assurance Project Plan

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

needed in the references attached to the PWS. At
this time, the text will remain as submitted and a
level 111 laboratory data package will be provided.

A- Iron will be excluded from any soil sample
analyses as requested. Section 2.2.2, Section 3.9,
and Table 3-2 of the Work Plan have also been
revised to reflect this.

A- Table 4-1 has been revised to list the target
metals (arsenic, cadmium, chromium, lead,
mercury, selenium) for FTRU-001-R-01 and
FTRU-003-R-01.

A- Iron will be excluded from the soil sample
analyses as requested.

Table has been modified to display 28 days for the
holding time using methods 7470 and 7471.

A-Table 4-3 has been revised from- 3 MS/MSD
samples.
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U. S. ARMY ENGINEERING AND SUPPORT CENTER — HUNTSVILLE

DESIGN REVIEW COMMENTS

PROJECT: CN: 09-129-10

NAME: Fort Rucker, AL

CORPS OF ENGINEERS
SD: 30-SEP-10

O siTEDEV & GEO O MECHANICAL O SAFETY [0 SYSTEMS ENG REVIEwW Modification 01, Contract
B \vrpPrOT&UTIL O MFGTECHNOLOGY [0 ADVTECH [0 VALUE ENG
O ARCHITECTURAL [0 ELECTRICAL [0 ESTIMATING O] OTHER DATE September 30, 2010
O strRUCTURAL O INST&CONTROLS [ SPECIFICATIONS NAME  Michael D"Auben / 256-895-1460
ITEM | DRAFTING RO COMMENT ACTION
General The QAPP portion of the SAP for all USACE projects should be created using the | The requirement for a UFP-QAPP was not
QAPP current version of the UFP-QAPP. mandatory during the time of preparation of this
QAPP document. Please see correspondence
between Mark Sherrill/lCH2M HILL, Dennis
Mayton/USACE and Jan Dunker/ USACE
attached.

Section 1.1 DoD policy requires all laboratories performing environmental analytical work on | A-The text has been revised to indicate that

Page 1-1 DoD projects to hold a current DoD ELAP certification. Please include a Empirical Laboratories is ELAP certified. The
confirmation in the text that Empirical Labs does hold such a certification and certification has been added as Attachment 1.
include a copy as an attachment to the QAPP.

Section 1.3 Unless the PWS explicitly stated that no QA samples were required, the collection| A- The text has been revised to indicate that QA

Page 1-2 and analysis of QA samples is considered standard procedure for USACE samples will be collected as directed by the
projects. If QA samples are to be collected, a second laboratory should be Contracting Officer.
subcontracted by CH2M HILL and the results generated from any QA samples
sent directly to the USACE Project Chemist.

Section 5.4.2 DoD policy requires all laboratories performing environmental analytical work on | A-The text has been revised as suggested.

Page 5-6 DaoD projects to hold a current DoD ELAP certification. Please include a Additionally, Empirical Laboratories’ ELAP
confirmation in the text that Empirical Labs does hold such a certification and certification has been added as Attachment 1.
include a copy as an attachment to the QAPP.

Section 5.7.2 Section 5.7.2 indicates that Lead, Selenium and Thallium may be analyzed for The graphite furnace methods have been removed.

Page 5-11 using 7000-series methods, while Attachment 1 only lists the control limits for These metals will be analyzed by method 6010.
these metals by Method 6010. Please include the associated limits for methods
7421, 7740 and 7841 in the table or remove the references to them from the text.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED
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U. S. ARMY ENGINEERING AND SUPPORT CENTER — HUNTSVILLE

DESIGN REVIEW COMMENTS

PROJECT: CN: 09-129-10

NAME: Fort Rucker, AL

CORPS OF ENGINEERS
SD: 30-SEP-10

Ll siTE DEV & GEO [ MECHANICAL O sAFeTY ] SYSTEMS ENG REVIEw Modification 01, Contract

ENVIR PROT& UTIL 0 MFGTECHNOLOGY [1 ADVTECH L] VALUE ENG September 30. 2010

ARCHITECTURAL [0 ELECTRICAL [0 ESTIMATING O] OTHER DATE P 2,

STRUCTURAL L] INST& CONTROLS L[] SPECIFICATIONS NAME Michael D’ Auben / 256-895-1460

DRAWING NO.
ITEM | or REFERENCE COMMENT ACTION

Section 7.2.5 The USAEC generally requires that data be submitted in ERIS file format. The project data manager will be responsible for
Page 7-5 USACE generally requires that data be submitted in SEDD Stage 2A or 2B file uploading sample collection data into the database.

format. Please review the PWS for specific data deliverable requirements for this
project and review the text if necessary.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

Data received from analytical labs in electronic
data deliverable format will be checked for
completeness by comparing them to the sample
collection form before appending them directly
into the database, and will be considered
preliminary until validated. After validation the
data is considered final and is transferred to CH2M
HILL SQL Server Data warehouse.

The text has been revised to indicate that CH2M
HILL will provide an electronic deliverable
submission in the ERIS format. ERIS is a web
based data management system designed to
accommodate analytical and geographical data
collected at Fort Rucker sites. Specific codes and
data forms have been developed to allow consistent
and efficient input of information to the system.
CH2M HILL will provide the database information
via TEXT (*.txt) files specific to ERIS file
structure. The information transferred will include
all required chemical analysis results and sample
location information. Where applicable
information such as; well characteristics; and
hydrogeologic, geologic, physical, information will
also be uploaded. The PWS did not define SEDD
stage 2A or 2B format.
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U. S. ARMY ENGINEERING AND SUPPORT CENTER — HUNTSVILLE

DESIGN REVIEW COMMENTS

PROJECT: CN: 09-129-10

NAME: Fort Rucker, AL

CORPS OF ENGINEERS
SD: 30-SEP-10

Ll siTE DEV & GEO [ MECHANICAL O sAFeTY ] SYSTEMS ENG REVIEw Modification 01, Contract
ENVIR PROT& UTIL O MFGTECHNOLOGY [ ADvVTECH [0 VALUE ENG September 30. 2010
O ARCHITECTURAL [0 ELECTRICAL 0 ESTIMATING [0 OTHER DATE P 2,
STRUCTURAL ] INST & CONTROLS [0 SPECIFICATIONS NAME Michael D’Auben / 256-895-1460
ITEM | DRAWINGNO. COMMENT ACTION

OR REFERENCE

Attachment 1
Page A-1

Attachment 1
Page A-1

Attachment 1
Page A-1

Attachment 2
Page A-2

Attachment 2
Page A-2

The target metals list appears excessive. Normally, the USACE prefers to
smaller, more targeted lists of metals selected based on the components of the
specific munitions known to have been used at the site. It is recommended that
the contractor do a search of munitions component databases for the known
munitions and eliminate the metals not likely to be associated with these
munitions.

The table is labeled “Precision and Accuracy Limits” but only included the limits
for accuracy (%R). Please add another column specifying the associated
precision limits (RPD).

Section 5.7.2 indicates that Lead, Selenium and Thallium may be analyzed for
using 7000-series methods, while Attachment 1 only lists the control limits for
these metals by Method 6010. Please include the associated limits for methods
7421, 7740 and 7841 in the table or remove the references to them from the text.

The table is labeled “Precision and Accuracy Limits” but only included the limits
for accuracy (%R). Please add another column specifying the associated
precision limits (RPD).

Attachment 3 includes references to methods 8260, 8270, 8081, 8151, ect.
Precision and Accuracy for these methods should be included in table for similar
to Attachments 1 and 2.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

The target metals list for FTRU-001-R-01 and
FTRU-003-R-01 has been reduced to include only
arsenic, cadmium, chromium, lead, mercury, and
selenium. The target metals list for FTRU-004-R-
01 is has been revised to antimony, copper, lead,
and zinc. Attachment 1, now renumbered as
Attachment 2 has been revised as requested.

Table has been edited to include RPD.

Metals will be analyzed using 6010B.

Table has been edited to include RPD.

Tables have been added to include accuracy and
precision for these parameters.
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From: Mayton, Dennis H SAM [Dennis.H.Mayton@usace.army.mil]
Sent: Thursday, September 17, 2009 12:03 PM

To:  Sherrill, Mark/ATL

Subject: FW: UFP QAPP

Mark,

Per the CX the UFP-QAPP is not mandatory on Army projects. So unless you just
want to use the new method you are not obligated to use it on the PBA project
at Rucker.

Dennis

----- Original Message-----

From: Dunker, Jan W HNC@NWO

Sent: Thursday, September 17, 2009 10:56 AM
To: Mayton, Dennis H SAM

Cc: Kinsella, Richard J SAM

Subject: RE: UFP QAPP

Dennis,

No it is not mandatory (as yet) to use the UFP-QAPP, however, we are
encouraging districts to adopt the UFP-QAPP. We are trying to be pro-active
as the use of the UFP-QAPP will become mandatory at some time.

Jan W. Dunker, Ph.D.

U.S. Army Corps of Engineers

Environmental & Munitions Center of Expertise CEHNC-CX-ES
1616 Capitol Ave, Ste 9200

Omaha, NE 68102-9200

402-697-2566

----- Original Message-----

From: Mayton, Dennis H SAM

Sent: Thursday, September 17, 2009 7:26 AM
To: Dunker, Jan W HNC@NWO

Subject: UFP QAPP

Mr. Dunker,

I got your name as a POC for questions concerning UFO QAPPs. | am a technical
manager for several environmental projects at the Mobile District.

I was trying to find out if it has become mandatory to use the UFP QAPP format
on Army Projects?

Thanks for any information you can provide.

file:////Peachtree/...rpsOfENginee/394076/RFI_WP/RTC_on_Draft_ WP_Oct_2010/Auben-Attachment%20regarding%20UFP%20QAPP.txt[12/14/2010 12:40:30 PM]



Dennis H. Mayton, P.G.

U.S. Army Corps of Engineers
CESAM-EN-GG

109 Saint Joseph St.

Mobile, AL 36602-3630

email: dennis.h.mayton@usace.army.mil
(251) 694-3684 (work)

(251) 656-2180 (cell)

(251) 690-2674 (fax)

file:////Peachtree/...rpsOfENginee/394076/RFI_WP/RTC_on_Draft_ WP_Oct_2010/Auben-Attachment%20regarding%20UFP%20QAPP.txt[12/14/2010 12:40:30 PM]



U. S. ARMY ENGINEER DIVISION HUNTSVILLE
DESIGN REVIEW COMMENTS

CORPS OF ENGINEERS
PROJECT RIFSFT RUCKER, AL 104AL072200

[0 SITEDEV & GEO O MECHANICAL [XI OE SAFETY [0 SYSTEMS ENG REVIEW Draft RI/FS WP 09-129-10

0 ENVIRPROT&UTIL [0 MFGTECHNOLOGY [ ADvVTECH [0 VALUE ENG 30 September 2010

[0 ARCHITECTURAL O ELECTRICAL O ESTIMATING ] OTHER DATE P

[0 STRUCTURAL 00 INST&CONTROLS [0 SPECIFICATIONS NAME _MICHAEL GIFUN 256-503-5419
ITEM | DRAWING NO. COMMENT ACTION

OR REFERENCE

| have reviewed this remedial Investigation and Feasibility Study Work Plan dated
September 2010 and have the following comments:

A-The complete date has been added as

1. ,_?_\illl\éVo;k:;an For tracking purposes include the complete date requested on the cover and all sub plan title
pag pages.
2. Page 2-19, What job Level of UXO Technician (Tech I, Tech I, Tech IlI) will be required to A-The text has been revised to read; “Whenever
paragraph escort personnel? non-MEC qualified personnel enter an area
2.101 where MEC may be present, they are required to
be escorted by at least one individual qualified as
a UXO Technician Level Il or higher.”
A-The text has been revised to read: “All
3. Page 3-2 Are key personnel the only personnel that must meet state/federal requirements

Paragraph 3.2 | for working on a hazardous material site, as stated in the second paragraph?

personnel conducting HAZWOPER-regulated
tasks must meet state and federal hazardous
waste operations requirements for 40-hour initial
training, 3-day on-the-job experience, and 8-hour
annual refresher training.”

4, Geophysical The first paragraph states that if an item of MEC is found Base personnel will be A-Base EOD resources will not be used to
Plan ,page 2 contacted for further action relating to the item using base resources. Does this destroy MEC/MPPEH items. The statement
paragraph 2.0 | indicate that local EOD resources will be used to destroy the item? regarding base resources has been deleted. The

ACTION CODES

A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

last two sentences now read: “Upon
encountering a potential MEC/MPPEH item, DGM
personnel will retreat to a designated rally point
and immediately inform the SUXOS. The SUXOS
will inform DGM personnel when it is safe to re-
enter an area, escorted by a UXO Technician
Level Il or higher.”

W - WITHDRAWN
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U. S. ARMY ENGINEER DIVISION HUNTSVILLE
DESIGN REVIEW COMMENTS

PROJECT

RI/FS FT RUCKER,AL 104AL072200

CORPS OF ENGINEERS

[0 SITEDEV & GEO O MECHANICAL X OESAFETY [0 SYSTEMS ENG Draft RI/FS WP
[0 ENVIRPROT&UTIL [1 MFGTECHNOLOGY [l ADVTECH [J VALUE ENG
[0 ARCHITECTURAL [0 ELECTRICAL [0 ESTIMATING [J OTHER 30 September 2010
[0 STRUGTURAL O INST&CONTROLS [ SPECIFICATIONS MICHAEL GIFUN 256-503-5419
DRAWING NO.
ITEM | o) REFERENCE COMMENT ACTION
5. Siting Plan This paragraph states that the magnetometers will be checked daily. They should A-Since the ESP has been accepted by the
page 2 be checked twice daily, before usage and after work. DDESB, clarification that handheld all-metals
paragraph 6.b detectors will be checked twice daily has been
added to Sections 3.85 and 3.8.9.3 of the Work
Plan.
6. ESS page 5 This paragraph states that all MEC that is not aceptable to move will be destroyed | A- CH2M HILL will use sand bag mitigation or
paragraph 8.d utilizing sand bag mitigation do you really want to use mitigation if it is not BEM as stated in the ESP.
necessary?
A-The expired documentation has been replaced
7. Attachment 5-1 | The Notice of Clearance and License/Permit are expired with valid certificates.
A- Addressed and added to AHA #9, Soil
8. Appendix D The use of the X-Ray Fluoroscope does not seem to be addressed in the AHA Sampling.
APP/SSHP section.
A-The text has been revised to read: “There is no
9. Paragraph 2.4 | The last bullet of the Assumption Set states that there is no potential of exposure potent_lal worker exposure o blolo_glcal wast(_a or
; ) X . Chemical Warfare Agents (CWA) in connection
page D-11 to Radiological Hazards. | believe that improper use of the x-ray fluoroscope with this proiect
SSHP would potentially expose personnel. project.
The XRF unit will be operated in strict accordance
with the manufacturers specifications to avoid any
exposure to radiological hazards.”
10. Appendix D-49 | A map to medical facilities is included however written directions should also be A-Written directions have been added to Figure 9-

included.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

1 “Route to Hospital”
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U. S. ARMY ENGINEER DIVISION HUNTSVILLE

CORPS OF ENGINEERS

DESIGN REVIEW COMMENTS PROJECT RI/FS FT RUCKER,AL 104AL072200
E SITE DEV & GEO E MECHANICAL % OE SAFETY E SYSTEMS ENG Draft RI/FS WP
ENVIR PROT& UTIL MFG TECHNOLOGY ADV TECH VALUE ENG
[0 ARCHITECTURAL [0 ELECTRICAL [0 ESTIMATING [J OTHER 30 September 2010
L] STRUCTURAL O INST&CONTROLS [0 SPECIFICATIONS MICHAEL GIFUN 256-503-5419
DRAWING NO.
ITEM | oR REFERENCE COMMENT ACTION
. v s ) ) A-The text has been revised to read; “Implement
11. Appendix D Tr_\t_a moblllzatl_on AHA under adverse weather it states that the 30-30 rule will be the 30-30 Rule: Take shelter when you can count
page D-119 utilized. Explain the 30-30 rule. 30 seconds or less between lightning and thunder.
Remain sheltered for 30 minutes after the last
thunder.”
12. Appendix D In most if not all AHA's it states that use of a radio or telephone while driving on a A'Th.e“Stateme”tS in each AHA have been re‘ﬁe‘ét_"_
AHA’s military base is a crime punishable by loss of driving privileges. Is it not from a :jiaedfo Tr?gzgsl:rsaigo?\ht?\gg:jte\x%gayéggI’(’) while driving
safety standpoint unacceptable to utilize these devices at all times while driving? pose.
A-The reference has been corrected to EM 385-1-97.
13. Appendix D First statement under recommended controls references EP 385-1-95a. This
page D-167 publication has been superseded by EM 395-1-97 dated 15 September 2008 with
AHA Errata Sheet #1 dated 1 June 2009.
14. General Include detailed demolition operations in the work plan, company SOP’s are not A-The steps to be taken for demolition operations have

acceptable.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED

been added to Section 3.8.11.3.
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U. S. ARMY ENGINEER DIVISION HUNTSVILLE

CORPS OF ENGINEERS

Draft RIF WP,Fort Rucker, AL; CN: 09-129-10; S: 30 Sept 2010

DESIGN REVIEW COMMENTS PROJECT
M SITEDEV&GEO O MECHANICAL O SAFETY [0 SYSTEMS ENG REVIEW Draft
O ENVIRPROT&UTIL [0 MFGTECHNOLOGY [0 ADVTECH [] VALUE ENG 21 Sept 2010
[0 ARCHITECTURAL 0 ELECTRICAL 0 ESTIMATING [0 OTHER DATE _ P
[0 STRUCTURAL O INST&CONTROLS [0 SPECIFICATIONS NAME  _Goggin 5-1635/ED-CS-G
DRAWING NO.
ITEM | R REFERENCE COMMENT ACTION
Geotechnical Branch has reviewed the Draft Work Plan for Fort Rucker and has
General . )
the following comments:
y 371 Suggest che!ng_lng to _Thls.coverage ensures that a 15m radius circle placed A- The text has been revised as suggested. The
anywhere within the site will be crossed by at least one transect and thus any intent is not 100%probability of detection but
. . . . . .pr » (o]
target of that dimension will likely be identified. characterization of the area. However, if a target is
. . I . traversed and the resulting intrusive investigations
Traversal and detection (target identification) are not synonymous. In this case i .
o » i L . reveal MEC or MD, additional, more tightly spaced
100% probability of detection would require tighter spacing. transects will be placed to determine the extent of
the target.
2 3.7 Transects alone may not provide sufficient information for defining the nature Grids were considered, however, the concept of

(type and density) of MEC on the site. Consider incorporating grids into your
sampling plan.

VSP designed transects has been applied precisely
because there may not be homogeneity across the
site. A grid sampling approach, such as UXO
Estimator, is designed for a site in which MEC is
assumed to be homogeneously distributed. The
VSP transects are designed to locate “clusters” of
anomalies that may represent a “contaminated”
area.

Although not preferable, grids could be applied to
this approach by performing the transects to locate
areas of varying density of anomalies across the
site and, instead of intrusively investigating the
anomalies, placing small mag&dig grids in the
different areas to determine the nature of the
sources of the anomalies in those areas. This
method would achieve the same result as the
current design, but would not provide any additional
useful information.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED  VE - VE POTENTIAL/VEP ATTACHED
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U. S. ARMY ENGINEER DIVISION HUNTSVILLE

CORPS OF ENGINEERS

DESIGN REVIEW COMMENTS PROJECT Draft RIF WP,Fort Rucker, AL; CN: 09-129-10; S: 30 Sept 2010

M SITEDEV&GEO O MECHANICAL O SAFETY [0 SYSTEMS ENG REVIEW Draft

[0 ENVIRPROT&UTIL [ MFGTECHNOLOGY L[] ADVTECH [J VALUE ENG

[0 ARCHITECTURAL O ELECTRICAL O ESTIMATING [0 OTHER DATE 21 Sept 2010

[0 STRUCTURAL [0 INST&CONTROLS [ SPECIFICATIONS NAME  _Goggin 5-1635/ED-CS-G

DRAWING NO.

ITEM | o) REFERENCE COMMENT ACTION
3 3.8.9.1 This approach assumes that the sample area be relatively homogeneous. The The statistical sampling approach assumes

entire MRS cannot be considered homogeneous because it is composed of a homogeneity within a population of anomalies and

variety of MEC contaminated and non-contaminated areas. If this statistical the intent is just as the reviewer suggests. If the

sampling is utilized for transects spanning the entire MRS then the calculated population of anomalies as a whole appears
confidence level will not be valid. heterogeneous, the transects will be divided by
density contours and the approach applied to sub-

While true homogeneity is improbable, this method would be more applicable for populations consisting only of the anomalies within

small, strategically placed grids or if the transects were divided by density areas of relative homogeneity. The method will not

contours and calculations performed for individual sections. be applied across a population that has clear
differences in density.

Suggest re-evaluating your statistical sampling approach. The text in Section 3.8.9.1 has been modified for
clarity to read: “Using the following statistical sample
size formulas for categorical data, it is possible to
determine the necessary sample size of DGM
anomalies to be intrusively investigated and
classified within a population of anomalies (e.g.,
within a transect, group of transects, or site) when
that population can be assumed to be
homogeneous (or having an equal chance of
encountering a MEC item at any location). If the
population of anomalies as a whole appears
heterogeneous, the transects will be divided by
density contours and the approach applied to sub-
populations consisting only of the anomalies within
areas of relative homogeneity.”

4 General Clarify how you will ensure that you have determined the extent of the MEC Because we are searching for “clustering” of
contamination on the sides of the MRS not bounded by the active ranges? anomalies associated with munitions operations, it
will be apparent in the anomaly distribution whether
(1) clustering exists at the site, (2) the sampling has
ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED
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U. S. ARMY ENGINEER DIVISION HUNTSVILLE

CORPS OF ENGINEERS

DESIGN REVIEW COMMENTS PROJECT Draft RIF WP,Fort Rucker, AL; CN: 09-129-10; S: 30 Sept 2010

M SITEDEV&GEO O MECHANICAL O SAFETY [0 SYSTEMS ENG Draft

[ ENVIRPROT&UTIL [ MFGTECHNOLOGY L1 ADV TECH [] VALUE ENG REVIEW

[0 ARCHITECTURAL O ELECTRICAL O ESTIMATING [0 OTHER DATE 21 Sept 2010

[0 STRUCTURAL [0 INST&CONTROLS [ SPECIFICATIONS NAME  _Goggin 5-1635/ED-CS-G

DRAWING NO.
ITEM | o ReFERENCE COMMENT ACTION

extended beyond the clustering and the anomalies
do not represent munitions items associated with
munitions activities, or (3) the edge of the
“contamination” has not been reached and
additional sampling is necessary. If additional
sampling is determined to be necessary, additional
transects will be used to identify the extent within
the non-operational areas.

5 20.3 Clarify how you will determine your threshold for amplitude, footprint, decay, etc.? lg;i‘:;’ri'f’l’ﬂ]‘g {t?ggr?é?dhv?/ﬁl %Zeg e?g?n?i(ljﬁ;% ttl’%? ough
evaluating known EM61-MK2 response curves for
specific munitions items potentially present within
each area and the background geophysical “noise”.
A threshold will be selected beneath the smallest
expected amplitude but with a signal to noise ratio
of atleast 3to 1.”

(This approach is discussed in detail in the July
2009 ESTCP document, “Geophysical System
Verification [GSV]: A Physics-Based Alternative to
Geophysical Prove-Outs for Munitions Response”.)
Seeding on transects is unusual because it is hard to ensure that the field crew . .
6 209, will traverse the item. Clarify how you will deal with this issue. One suggestion is gt;hkee;rzn:igtjs :trz n :gzr\:]vao% ?5’7?_‘?{?”\,:2:'\/2?8 (see
GSV Plan to visually mark seed locations for field crews, but still make the locations Section 58 6) betw%%n which t)ilwe DGM crews pass
unknown to the data processor. This tests the instrument functionality and directlv b ‘t‘ daQqQC d olaced in th tp th
anomaly selection process rather than the ability to walk in a straight line. rectly between and a seed placed In that pa
that will be traversed. For open areas in which
transects are not bounded by cut vegetation and
stakes, PVC pin flags will be placed approximately
30-50 feet apart and the DGM crew will be
instructed to pass from one flag to the other. The
QC seed will be placed along the section between
the two flags but the location will be obscured such
ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED VE - VE POTENTIAL/VEP ATTACHED
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DRAWING NO.
ITEM | o ReFERENCE COMMENT ACTION
that the team does not know where it is placed.
The text in section 2.1 of the GSV has been
modified to read: “During the vegetation removal or
survey of the transect stakes, QC 1SOs (Nelson et
al., 2009) will be placed along transects, directly
between survey stakes so the data collection crews
will pass over them, and an Alabama-licensed PLS
will record these locations. For open areas in which
transects are not bounded by cut vegetation and
stakes, the QC seed will be placed along the section
between the two flags but the location will be
obscured such that the team does not know where it
is placed.”
- End of Comments -
ACTION CODES W - WITHDRAWN
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1 MC
Delineation
2 3.13

If MC exceeds PRGs explain:
o If a step out approach will be conducted for horizontal bounded
e How the vertical bounds will be achieved

Iron is an essential nutrient explain the purpose for it analysis.
[Note from PM: you may not analyze for iron on MMRP sites. —
Cochrane]

If there are MC exceedances explain if a HH SLRA and/or and SLERA be
conducted. If the MC exceed the SLRA explain what action(s) will
follow.

ACTION CODES W - WITHDRAWN
A - ACCEPTED/CONCUR N - NON-CONCUR
D - ACTION DEFERRED  VE - VE POTENTIAL/VEP ATTACHED

D-The following statement has been added to
Section 3.9: “If exceedances are reported, the
results will be presented to the project team and
the extent of additional sampling (the number
of samples and the step out horizontally and
vertically) will be determined.”

A-Iron has been deleted from all soil analyses.

D- Section 3.13 has been revised to read: “The
RFI will provide data necessary to identify the
need for and scope of appropriate MEC
removal actions and to complete a MEC risk
analysis for the sites. Detected concentrations
of MC will be compared against soil
background values for metals (if available) and
human health and ecological risk screening
levels to assess if there is a potential for impact
to human health or ecological receptors at each
MRS. If a site has detected levels above
screening levels, additional human health and

CEHND FORM 7 (Revised)
15 Apr 89

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE

PAGE _ 1 ofF _1




U. S. ARMY ENGINEER DIVISION HUNTSVILLE CORPS OF ENGINEERS
DESIGN REVIEW COMMENTS Ft Rucker, AL

PROJECT CN: 09-129-10 SD: 30 SEP 2010
[0 SITE DEV & GEO 0 MECHANICAL 0 SAFETY [0 SYSTEMS ENG
B ENVRPROT&UTIL [] MFGTECHNOLOGY [l ADVTECH [ VALUE ENG REVIEW
[0 ARCHITECTURAL 0 ELECTRICAL 0 ESTIMATING [ OTHER DATE —30 September2010 |
] STRUCTURAL L] INST & CONTROLS L] SPECIFICATIONS NAME Nixan ED-CS-P
ITEM | R REFERENGE COMMENT ACTION
ecological risk assessments will be conducted.
The risk assessment methodology is detailed in
Attachment 3-5 (Risk Assessment Protocol).”
Attachment 3-5 has been added to provide
additional details of the risk assessment.
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1. General CEHNC-SO has reviewed the document and has no comment. A-Comment acknowledged.
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Draft Work Plan Review

MMRP RFI

Ft Rucker

Reviewed by: Karl Blankinship 256 682-7546

6 October 2010

Responses to comments are in bold.

1.

Page 3-2 para 3.4: This paragraph as well as numerous other places reference
Attachment 3-2 and Appendix E for presentation of project specific DQO’s. | have yet to
find any project specific DQO’s. Recommend that a clear concise presentation of all
DQOQO’s be included in one place in the work plan with corresponding pass fail criteria,
not scattered thru attachments and appendices.

A summary of DQOs (Table 3-1) has been added to Section 3 of the Work Plan as
suggested.

Page 3-5: It will be difficult to effectively map atransect which is cleared to the
minimum width as stated in the work plan with a1’ high survey stake located along the
center lineat 75” intervals.

CH2M HILL has been performing transect surveys on multiple sites using the
method described without issues. To clarify, vegetation is typically cleared to a
width of approximately 5 to 8 feet and the professional land surveyor will place
stakes rising no higher than 1 ft above ground surface along the center of the
established transects at approximately 75-ft intervals. The following addition to
Section 3.8.6 has been added: “The stakes are no greater than 1 ft above ground
surface in order that the EM61 can pass over them without contacting them (and
forcing them out of the ground.)”

Page 3-11 para3.8.9.5. This QC procedure appears to only apply to the selected dig
locations. What is QC procedure for verifying that geophysical target selection is
adequate. i.e. anomalies below the selected threshold.

Section 3.8.7.3 references the GIP (Attachment 3-1) for QC procedures for
geophysical target selection.

This section has been revised to also indicate that blind seed locations will be
compared against selected targets to ensure 100% selection of blind seed locations,
failure to achieve 100% selection of blind seed locations, will result in root cause
analysis and re-evaluation of geophysical raw data.



4. Page 3-17 para3.9: MC discussions do not appear to include biased sampling at
identified/suspected target locations or firing points. It appears that the plan isto collect
soil samples only at the RFI demo sites, which may not even exist based on the field
investigation. Suggest that a comprehensive plan to characterize the nature and extent of
MC across the ranges be developed and included in the work plan.

Section 3.7.1 and 3.7.2 have each been clarified to express our intent to also collect
samples in a grid sampling design in areas where significant anomalies are found
grouped together. Collection of soil samples will be biased towards areas that have
evidence of or potential for MEC/MPPEH as determined by field activities. The final
paragraph in each section now reads: “Up to 25 soils samples will be collected from
this MRS. These samples will include: 1) discrete soil samples will be collected
underneath the locations where MEC was detonated at this MRS and 2) soil samples
collected using a grid sampling approach in an area where the significant anomalies
are found grouped together, as directed by the PM. Samples will be analyzed for
explosives and select metals (arsenic, cadmium, chromium, lead, mercury, and
selenium).”This change has also been carried forward into Section 2.2.1, where no
mention of the biased sampling had been made previously.

Sample locations and extents of grid sampling designs have not been established at
this time, because they will be based on field observations.

5. Page5-5paral4: This paragraph should be revised as it implies that explosives will be
stored on site which conflicts with the ESP and remainder of the WP.

Section 5.6, Bullet 14, has been revised to read: “The ERRG Alabama-Licensed Blaster
will conduct a physical inventory of just-in time delivered explosive stocks, keeping
track of explosives issued that day until the total explosives on hand equate to zero,
he will also record the date shift codes/lot numbers as applicable for each delivered
quantity in a bound project logbook for explosives management. No pages will be
removed from this logbook; mistakes will be annotated with a single strike-through,
and initialed by the author. The logbook will be used to record the date, person by
full name, time of action, purpose of action, and description of action, manufacturer
of explosives, type of explosive materials involved in action, applicable date shift
codes/lot numbers, and quantities. The logbook will track cradle-to-grave the starting,
running, end inventory by each just in time delivery, and track with deliver
manifests, consumption to shot logs by date and time. The logbook will be used to
document shot logs by date, time, person, type of explosive, quantity of explosive
materials, applicable date shift code, lot number/munitions destroyed by date and
quantity.”



6. Page 5-9 para5.22: Suggest that someone should immediately notify Ft Rucker security
if explosives are lost or stolen on base.

Section 5.22 has been revised to include the Demolition Team Supervisor
immediately contacting the Fort Rucker Installation Safety Office.

7. General: Itisvery difficult to review aworkplan with numerous references to appendices
and attachments for key information in digital format. Recommend that all future review
submittals include a hard copy.

Comment and recommendation acknowledged.



Contents

Page
Acronyms and ADDIeviations ... vii
Section 1. INtrOAUCHON ...ttt se s s s sssssssesssesesesesesenas 1-1
1.1 Project Authorization............cccccovvviiiiiiiiiiiiiiii s 1-1
1.2 PUIPOSE ANd SCOPE ...ttt 1-1
1.3 Work Plan Organization............cccoeviiiiiiniiinininiiiicccccccccisseeinas 1-2
1.4 Project LOCAtioN ........cccociiiiiiiiiiiiiicicic e 1-3
1.5 Site DeSCIIPION......ccuiiiiiiiiicc e 1-3
151 TOPOGIAPIY ...t 1-3
152 CHIMALE ..o e 1-4
153 VeGetatioN....c.coviieieiiieicicc e 1-4
154 GEOLOZY ..ottt 1-4
155 S00IS.c.iiie e 1-4
1.6 Site HISTOTY ...oviiiiiiiiiiciici e 1-5
1.7 Current and Projected Land Use............ccceoinriiioinnciinccnecceeceeeeene 1-5
1.8 Previous Investigations of Site ...........cccocevviviiiiiiiiiiiiiiccccccces 1-6
1.9 Initial Summary of Risk from MEC ..........cccccooiiiiiiiiiiiiiiiiiiccccees 1-6
1.9.1  OVEIVIEW ..o 1-6
1.9.2  Conceptual Site Model..........ccoceouriiiiiniiiniiiiiicicicecceseeeas 1-7
Section 2. Technical Management Plan.........ieniinniniinniniinnncnee 2-1
21 GENETAL ... s 2-1
22 Project ODJECtiVES.........c.cuiiviiiciiiieieiceeee e 2-1
221  Anti-Tank/Rocket Grenade Range (FTRU-001-R-01) and
Infiltration/Grenade Range (FTRU-003-R-01) .......ccccccceueuiuiieuiicunnnee 2-1
222 .22-Caliber Target Butt (FTRU-004-R-01) .......cccceoeuimimimiiiiiiiiniiines 2-2
2.3 Chemical Warfare Materiel Contingency Procedures.............ccccccovueiinnnnnne. 2-2
24 Project Organization ...........ccccceeiiiiiiiiiiiii e 2-2
241  CH2M HILL —Prime Contractor..........ccccceeueueieieiniciccccccccceeenes 2-2
242 SUbCONITACLOTS ....oviiiiii s 2-3
2.5 Project Personnel ... 2-3
251 CH2MHILL ..o 2-6
252  Army Organization..........ccccvviiiiiniiiininiiiiiccceces 2-9
253 Fort RUCKeT .......coiiiiiii s 2-10
254  ADEM ....coiiiii s 2-10
2.6 Project Communication and Reporting..........c.ccceeeevnecinnnccnnncceneene 2-10
2.6.1  Field Data......ccociiviiiiiiciicecc s 2-10
26.2 Investigation ResSults..........cccovieininiiicininiiciinecceeeeeeeeeeenes 2-11
2.7 Project File ReqUirements.............cccccouveeueennieicininnecnneeceeeeeeeseeeeeeeeeenes 2-11
271 Records COntrol.........ccovieirinicininicireecee s 2-11
272  Records StatUs.......cccccceerieieiiiniiiciicceee s 2-12
2.7.3  Records StOTage .........ccovueuirineiicirieiciceeeerree s 2-12
2.8 Project Deliverables...........cccccoioiiiiniiiicicceeee s 2-13
CONTRACT #: W91ZLK-05-D-0014 RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN

MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

29
2.10
211

212
Section 3.
3.1
3.2
3.3
3.4
3.5

3.6

3.7

3.8

3.9
3.10

3.11

RFI WP
REV 1, 11/4/2011

Project Schedule ..o 2-13
Periodic REPOTtING .......ccuviiiiiiiiiiiiiiiiiiciccccc e 2-13
Subcontractor Management ............cccccccciiiiiiiiniiiii e 2-14
2111 GeneTAl ... 2-14
2.11.2 MEC Services SUbCONIIACOr .........ccovvueueuiinieiciirieeereeeeeeeeeenes 2-22
2.11.3 DGM Services SUDCONLIACLOT ........ccovvveueueririeieiiirieeieireeeeeeeeeeenenes 2-22
2.11.4  Vegetation Clearing Subcontractor .............ccccoviiiiniiiiiniinnnns 2-22
2.11.5 Land Surveying Subcontractor ..............cccocoeiciviiinniiiiniiin 2-23
2.11.6  Analytical Laboratory Subcontractor.............ccccccceovviiiiiiniinnnnnn. 2-23
Management of Field Operations.............cccovvvrviiiiiiiiiiiiicicicccccccccenn 2-23
Field Investigation Plan 3-1
GENETAL ... 3-1
Personnel QuUalifiCations .........cocuviiiiiiiieiiiiiieceee et 3-2
Overall Safety Precautions...........c.cccccoeiiiiinininininininiiiccicicccccececcccces 3-2
Data Quality ObJectiVes .........ccccccciiiiiiininiiiiiccccces 3-2
Use of Time Critical Removal Actions during the Munitions Response
PIOJECE . 3-9
Munition with the Greatest Fragmentation Distance (MGFD), EZs,
and Minimum Separation Distances (MSDS)........c.ccccoecirecineninennenncnecnne. 3-9
Sampling Rationale............ccccciiiiiiiiii 3-10
3.7.1  Anti-Tank/Rocket Grenade Range (FTRU-001-R-01)...........cccocueecee 3-11
3.7.2 Infiltration/Grenade Range (FTRU-003-R-01).......ccccevuvurururururununnnnes 3-12
3.7.3 .22-Caliber Target Butt (FTRU-004-R-01)........cccccovvviivinniiininiiiinns 3-12
3.74  Soil Sampling Procedures............ccccccceiuiiiiiiiininininininiicceenes 3-12
Munitions Response Field Activities..........cccccoeeiviniiinnicininiccncceees 3-13
3.8.1  Mobilization and Site Preparation............ccccccevueueenneecnnecininnennen. 3-13
3.82 MEC Avoidance/ESCOTt.......cccviiieviiitieiieieeeecieeeete et 3-14
3.8.3  BoUNAAry SUIVEY .....ccoiviiiiiiiiicicieccceee e 3-14
3.84  Vegetation Clearing..........ccccocovriiiiiiiiiiiiiiiiicicccccccicnnes 3-14
3.8.5 Instrument-assisted Surface Clearance............cccccoceeueernercccnneecnnns 3-14
3.8.6  Transect Stakes SUIVeY ..o 3-15
3.8.7  Digital Geophysical Mapping (DGM).......cccccoceueeimneecennecinneeenns 3-15
3.8.8 Instrument-Assisted Site Walkabout ...........coccccoiveeivinnecinnccns 3-16
3.8.9 Intrusive INVestigation ............ccccoveerinneiciinnecireeeereeeeeee e 3-16
3.8.10 MEC/MPPEH/MD Inspection and Processing for Disposition...... 3-20
3.8.11  Onsite MEC and MPPEH Demilitarization.........c.ccccccceveicnnecnnns 3-21
3.8.12 MEC Data Reporting ..........ccccceviviriiininiiiiiniiiiinccinseccneneeenns 3-27
3.8.13 Certification/Disposal of Scrap Metal ........c.cccccccvvveinnncinnnecnennns 3-28
3.8.14 Containerization, Characterization, and Transportation and
Disposal of Contaminated Material ..........cccoeveueeineecinnccnnnccenns 3-29
3.8.15  Unintentional Detonation..............ccccoceeiiiiiiiiinincceees 3-29
MC Delineation ...........cceueueueiiiriiiiii s 3-29
Site Restoration and Demobilization..............cccoeoeeinicciii 3-30
3.10.1  Site Restoration...........cccoueveveieviiciciiiciccccccc e 3-30
3.10.2  Demobilization .........ccooiiiiiiiiiiiiiiiiiiiiccicen 3-30
Data Management..............ccouoiiiiiiiiiiiiie e 3-30
1T MRSIMS......iiiiiiiii e 3-31
I CONTRACT #: W91ZLK-05-D-0014
TASK ORDER #:0001



CONTENTS

3112 EMO1-MK2 Data ......c.cccuvuiiiiiiiiiiiiiccicieccc s 3-31

3.11.3 Project Repository and Administrative Record ............cccccceeuvuinnnnee 3-32

312  Geospatial Information and Electronic Submittals............ccccoeeinnneinnnnee. 3-32

3121 SUIVEY ACCUTACY ....ocuiiiieiiiieicieeieiee ettt 3-32

3.12.2 Geographic Information System Incorporation............ccccceeururuenennee 3-32

312.3  PIOHNG ..o 3-33

3124 MAaPPING...coiiiiiiiiiiiicic e 3-33

3125 Digital Data ........ccccociviiiiiiiiiiiiii s 3-33

3.12.6 Computer Files and Digital Data Sets ...........c.cccoceviiiniiinnninnns 3-33

313 Investigation Derived Waste (IDW) Plan..........cccccoeiviviiinniiiniiininn. 3-33

3.14  Risk Characterization and Analysis...........ccccoeveiviniiiiiniiiniiiicce 3-34

3.15  Analysis of Land Use CONntrols...........ccccoceuiiiiiiiiininiiiinieieicecieieeieieeennes 3-34

3.16  Preparation of the Five-Year Review Plan.........ccocecccvveccinncccnnccncnnnee. 3-34

Section 4. Quality Control Plan 4-1

41 INtrOdUCHON. ... 4-1

42 Project Organization and Responsibilities..............cccooiiinniiinniinnnne, 4-1

421 Project Team Members ... 4-1

422  Project CommuUNICAtION .......ccovviviuiiiiiiiiiiiiiiii s 4-3

43 Definable Features of Work (DFOW) and Three-Phase Control Process.......4-3

431 Definable Features of Work ...........cccccocouoiiiniiiniiiiiiiccccce 4-3

432 Three Phases of CoNtrol...........cccccoviviriiiiiiiiiiiiiiiiiiiiiieees 4-4

44 Audit Procedures............ccciiiiiiinininiiicc s 4-8

4.5 Corrective/Preventive Action Procedures ..........ccccocevevveenveneeneienecnecne, 4-15

451 Preventive Measures............cccooeivriiiiiniiiinniiiiiccees 4-15

452 Continual Improvement..........c.cococcovreernnecninneereeeeeeeeeeenee 4-15

453 Deficiency Identification and Resolution..........c.ccccceevecucevnenccnennnee. 4-15

454  Corrective Action ReQUESL .........ceueiverieiiinieiciiccecceeeeeee 4-15

455 Deficiency and Corrective Action Tracking ..........cccccccevuiiuiiiinnnaee. 4-16

456 Lessons Learned and Other Documentation...........cccoeeueevvvrueucnnnnnee 4-16

4.6 Records Generated ..o 4-16

46.1  Onsite Project File........ccccooiiiiiiciececeeeeeeeeeee 4-16

46.2 Daily QC RePOIt ....cooiiieiiiiieiiiieieieieeeer e 4-17

47 Personnel Qualifications and Training...........cccoceeeerneeirinnecnneeeeeeeenes 4-18
471 Documentation of Qualifications and Training for MEC-

qualified Personnel..........c.cccoociviiinnneiccneeeeeeeeeeeees 4-18

472 AL UXO Personnel.........ccccoceivniiiinnieiineeereeeeeeeeeeeee e 4-18

473  UXO Technician I ........ccccoooiiiiiiiiiiiiiiiiiccccccs 4-18

474  UXO Technician IL.........cccooiimiiiiiiiiiiiiiicccce 4-19

475 UXO Technician IIL.........ccccoooiiiniiiiiiiiiiiccces 4-20

476  UXOQCS/UXOSO ..ot 4-20

477 SUXOS/SM ..ottt 4-21

478 UXO Team Composition and Roles..........ccccceeireincinccincnncnnnene 4-21

479  S&H Training .......ccccoeviiiiiiiiiiiiiinieeee s 4-21

4.8 Testing and Maintenance .............cooceueeeeeivieinininiiiiciiiceeccccccee s 4-21

Section 5. Explosives Management Plan ... 5-1

51 GeNETAL ...t s 5-1

52 Management of Explosive Material............cccocoeiiciiiiiiiiiiiiiiiiiinne 5-1

CONTRACT #: W91ZLK-05-D-0014 i RFIWP

TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN

MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

521 "Responsible Person" / "Possessor of Explosives" ...........ccccceeeerunnnee 5-2
53 Right-of-Entry and Examination by ATF&E............ccccccovviinnnniniiiies 5-2
5.4 Prohibited Shipment, Transportation, or Receipt of Explosive
IMAETIALS ...t 5-2
5.5 Prohibited Distribution of Explosive Materials...........cccccoceevinneccinnnccnnnnes 5-3
5.6 Use of Explosives - Process and Procedures ............ccccoeeeinnecinnerccnnnenne. 5-3
5.7 Fire Prevention and Safety..........c.cccocovviiiiiiiiiiiiiiiiiiiiineee 5-5
5.8 Blasting Procedures ............c.ccocviiiiniiiiiiiiiiiicc 5-6
59 TIAINING ..o 5-6
510  Explosives Storage Area and Security ..., 5-6
511 Donor Explosives ACQUISItION........cccvueirieirieinieinieieicieeciceeeeese e 5-7
512  Description and Estimated Quantity of Donor Explosives...........c.ccccceeueuneeee 5-7
513  Initial EXplosives ReCeIPt........ccoevimiiriiinieinieiiieireieeieeceeeseeesre e 5-7
514  Procedures for Reconciling Discrepancies upon Receipt..........c.cccoeuvurueuruneeee 5-7
55 SHOTAZE ....ooviiiiiiiiiccc s 5-8
516  Physical SECUIILY ......ccooiviiiiiiiiiiiiiiiiicic e 5-8
517  Transportation Procedures...........c.cccoecmivininininininininiinincneeeeeeeeneee 5-8
518 Requirements for Transporting EXplosives...........cccccccceeiviininivinnnniniiccennes 5-9
519  Receipt Procedures ... 5-9
520  Authorized Individuals..........ccceoiviniiiiiiiniiiiic e 5-9
521  Certification of Use of EXPlOSIVES.......ccccoeueuiririiiiiiriniicicccreeeeeeeeeenee 5-9
522 Lost, Stolen, or Unauthorized Use of EXPlOSiVes .........cccccoeivnreinineccnnnnee 5-9
523  Return to Storage of Unexpended EXplosives..........ccccoeveirinicininiccnnnnnen. 5-10
524  Disposition of Remaining Explosives at the End of Site Activities............... 5-10
525 RECOTAS .. 5-10
526  Explosives Storage Area Closeout...........ccocoviiiiiiiiiiiiiiiiiiiiiiiccce, 5-10
Section 6. Environmental Protection Plan .......ineeeeeieeeeeceeessssesesesesenenes 6-1
6.1 Ecological SUMMATY .......cccciuiuiiiiiiiiiiiiiiii s 6-1
6.2 Species of Special Concern within the Project Site.............ccccccccviiiiiinnne 6-1
6.3 Cultural and Archaeological Resources within the Project Site...................... 6-4
6.4 Water Resources within the Project Site..........ccccooveeinniiinneccccneees 6-4
6.5 Trees and Shrubs to be Removed within the Project Site..........ccccoeveennee. 6-4
6.6 Existing Waste Disposal Sites within the Project Site............ccccccoeviiinnne 6-5
6.7 Compliance with Applicable or Relevant and Appropriate
RequUirements..........ccooiiiiiiiiiiiic s 6-5
6.8 Detailed Procedures and Methods to Protect and/or Mitigate the
Resources/Sites Identified............cceoveieriririeriecieiceeceeeee e 6-5
Section 7. Property Management Plan 7-1
Section 8. Interim Holding Facility Siting Plan for RCWM Projects 8-1
Section 9. Physical Security Plan for RCWM Project Sites ........ccocevurerveeruresncennesesnenes 9-1
Section10.  References 10-1
Tables
1-1 Potential Munitions by MRS .........c.cccciiiiiiniiinece e 1-7
2-1  Key Project Team Member Contact Information.............ccccccceviiiiiiiiniinnnnininnee, 2-4
RFI WP v CONTRACT #: W91ZLK-05-D-0014
REV 1, 11/4/2011 TASK ORDER #:0001



CONTENTS

3-1  Data Quality Objectives- Overall RCRA Facility Investigation............c.cccccccueururunnnee. 3-4
3-2  Data Quality Objectives- Digital Geophysical Mapping ...........ccccceeurururruiucicccnnnnne. 3-5
3-3  Data Quality Objectives- Intrusive Anomaly Investigations ..............cccccccucucuiuicnnnee. 3-6
3-4  Data Quality Objectives- Instrument-Assisted Site Walkabout...........ccccceeeevrneucennns 3-7
3-5  Data Quality Objectives- MC Sampling at the Anti-Tank/Rocket Grenade Range
(FTRU-001-R-01) and Infiltration/Grenade Range (FTRU-003-R-01)........cccccccevuriiiiiinininnnne. 3-8
3-6  Data Quality Objectives- MC Sampling at the .22-Caliber Target Butt (FTRU-004-R-
OO 3-9
3-7  Munition with the Greatest Fragmentation Distance by MRS................c.ccccoeiii. 3-10
3-8  Summary of INVestigations ..........ccccceueuiuiiiiiiiiiiiii e 3-11
4-1 Definable Features of Work Auditing Procedures and Responsibilities..................... 4-9
6-1  State and Federal Species of Concern Potentially Occurring in Dale County,

Alabama ........ooviiii 6-2
6-2  Federal ARARs for Environmental Protection...........cccccovviiiiiiiinniiiicce, 6-5
Figures
1-1 General Location Map .......ccocvvveeieinineicinineeieeeceeeeereeee et Appendix B
1-2  Munitions Response Sites............ccoccoviiiniiiniiiniiiiniiicccce Appendix B
1-3  Conceptual Site Model (MEC) - Exposure Pathway Analysis............c.c.c...... Appendix B
2-1 MMRP RFI/CMS Project Schedule............cccocoveiiiinieinneeirceeneeeeeeeeeeeenene 2-15
3-1 Idealized DGM Transects for the Anti-Tank/Rocket Grenade Range ........ Appendix B
3-2  Idealized DGM Transects for the Infiltration/Grenade Range .................... Appendix B
3-3  Idealized Site Walkabout Path for the .22 Caliber Target Butt ..................... Appendix B
3-4 Estimating a Proportion...........ccccoiiiiiiiiiiii 3-18
6-1 Georgia ROCKCIESS ..o 6-3
6-2 [UnNnamed] GIad@Cress ........cuevvieuieieriiiieiinieeiesieeeeteste et ese e esaessesssessessesssessesseessessesssenes 6-4
Attachments

3-1  Geophysical Investigation Plan

3-2  Geophysical System Verification Plan

3-3  SOPs

3-4  Explosives Site Plan

3-5  Risk Assessment Protocol

5-1 ERRG Explosives Authorization Letter and Endorsed Copy of ATF&E License
5-2 Procurement/Purchase Request Form

5-3  Operational Procedures and Guidelines for Demolition

5-4  Explosives End User Certificate

5-5  Explosives Material Safety Data Sheets

Appendices

A Task Order Scope of Work

B Site Maps

C Local Points of Contact

D Accident Prevention Plan/Site Safety and Health Plan
E Munitions Constituents Sampling and Analysis Plan

CONTRACT #: W91ZLK-05-D-0014 \Y RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN
MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

F Forms
G Contractor Personnel Qualifications Certifications Letter
H Technical Project Planning Work Sheets

RFI'WP Vi CONTRACT #: W91ZLK-05-D-0014
REV 1, 11/4/2011 TASK ORDER #:0001



Acronyms and Abbreviations

°F degrees Fahrenheit

ADCNR Alabama Department of Conservation and Natural Resources
ADEM Alabama Department of Environmental Management
AFB Air Force Base

AHA activity hazard analysis

APP Accident Prevention Plan

ARAR applicable or relevant and appropriate requirement
ATF&E Bureau of Alcohol, Tobacco, Firearms, and Explosives
CAP Corrective Action Plan

CAR Corrective Action Request

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

CH2M HILL CH2M HILL Constructors, Inc.

CMS Corrective Measures Study

COR Contracting Officer’s Representative

CSM conceptual site model

DD Decision Document

DDESB Department of Defense Explosives Safety Board
DFOW definable features of work

DGM digital geophysical mapping

DID Data Item Description

DoD U.S. Department of Defense

DoDI U.S. Department of Defense Instruction

DQO data quality objective

DRMO Defense Reutilization and Marketing Office

EM Engineering Manual

EMP Explosives Management Plan

EOD Explosive Ordnance Disposal

EP Engineering Pamphlet

ERM Environmental Remediation Manager

ERRG Engineering Remediation Resources Group, Inc.

ESP Explosives Site Plan

ESQD explosives safety quantity distance

ESRI Environmental Systems Research Institute, Inc.

EZ exclusion zone

FS feasibility study

FSP Field Sampling Plan

CONTRACT #: W91ZLK-05-D-0014 vil RFIWP

TASK ORDER #:0001

REV 1, 11/4/2011



DRAFT WORK PLAN

MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

GIP
GIS
GPS
GSV

Geophysical Investigation Plan
geographic information system
global positioning system

geophysical system verification

HAZWOPER Hazardous Waste Operations and Emergency Response

HFD
HE
HRR
HSM
HSWA
HTRW

IAW
ID
IDW
IRP
ISO
IVS

KO

MC

MD
MDAS
MDEH
MEC
MFD
MFD-H
MGFD
MMRP
MPPEH
MR
MRS
MRSIMS
MSD
msl

NCP
NFA

PDF
PG
PLS
PM
POC
PPE

RFI WP
REV 1, 11/4/2011

hazardous fragment distance

high explosive

historical records review

Health and Safety Manager

Hazardous and Solid Waste Amendments
hazardous, toxic, or radioactive waste

in accordance with
identification
investigation-derived waste
Installation Restoration Program
Industry Standard Object
Instrument Verification Strip

Contracting Officer

munitions constituents

munitions debris

material documented as safe

material documented as an explosive hazard
munitions and explosives of concern

maximum fragmentation distance

maximum fragmentation distance - horizontal
Munition with the Greatest Fragmentation Distance
Military Munitions Response Program

material potentially presenting an explosive hazard
munitions response

Munition Response Site

Munitions Response Site Information Management System
minimum separation distance

mean sea level

National Contingency Plan
no further action

portable document format
Professional Geologist
Professional Land Surveyor
Project Manager

point of contact

personal protective equipment

Vil CONTRACT #: W91ZLK-05-D-0014

TASK ORDER #:0001



ACRONYMS AND ABBREVIATIONS

PVC polyvinyl chloride

PWS Performance Work Statement

QA quality assurance

QAPP Quality Assurance Project Plan

QA/QC quality assurance/quality control

QC quality control

QCP Quality Control Plan

RCRA Resource Conservation and Recovery Act
RCWM Radioactive and Chemical Warfare Materiel
RFI RCRA Facility Investigation

RG Registered Geophysicist

RI remedial investigation

ROD Record of Decision

RPM Remedial Project Manager

RTK real-time kinematic

SAP Sampling and Analysis Plan

SB Statement of Basis

SDSFIE Spatial Data Standards for Facilities, Infrastructure, and Environment
S&H Safety and Health

SI site inspection

SM Site Manager

SME subject matter expert

SOP Standard Operating Procedure

SSHP Site Safety and Health Plan

SUXOS Senior UXO Supervisor

™ Technical Manager

TMP Technical Management Plan

TP Technical Paper

PP Technical Project Planning

usC U.S. Code

USACE U.S. Army Corps of Engineers

USAEC U.S. Army Environmental Command
USATCES  U.S. Army Technical Center for Explosives Safety
USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service

UM Universal Transverse Mercator

UXO unexploded ordnance

UXOQCS  UXO Quality Control Specialist

UXOSsO UXO Safety Officer

WP White Phosphorus

CONTRACT #: W91ZLK-05-D-0014 IX RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



(This page intentionally left blank)



Section 1. Introduction

CH2M HILL is conducting munitions response (MR) services to support a Resource
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Fort Rucker, Alabama
for the following Military Munitions Response Program (MMRP) sites:

e FTRU-001-R-01 Anti-Tank/Rocket Grenade Range

e FTRU-003-R-01 Infiltration/Grenade Range

e FTRU-004-R-01 .22-Caliber Target Butt

This section provides the purpose and scope of the RFI, as well as background information
such as project location, site description and history, current and anticipated land use,
summaries of previous site investigations, and an initial summary of risks posed by
munitions and explosives of concern (MEC) at Fort Rucker.

1.1 Project Authorization

Each of the three MMRP sites is managed under the U.S. Department of Defense (DoD)
MMRP. The MMRP is operated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). However, the Alabama Department of
Environmental Management (ADEM) has identified the MMRP sites as areas of concern for
corrective action under Fort Rucker’s RCRA Hazardous and Solid Waste Amendments
(HSWA) permit. As a result, these three MMRP sites will be managed through the RCRA
corrective action framework. The RFI that is being conducted is equivalent to a remedial
investigation (RI)/feasibility study (FS) under CERCLA and meets the requirements of
Section 104 of CERCLA and Section 300.400 of the National Contingency Plan (NCP). This
project is being performed for the U.S. Army Environmental Command (USAEC) under
Contract No. W91ZLK-05-D-0014, Task Order 0001.

1.2  Purpose and Scope

An archives/historical records review (HRR) (Malcolm Pirnie, 2004) and site inspection (SI)
(Malcolm Pirnie, 2005) has been completed for Fort Rucker. The findings indicate that MEC
is potentially present at the three MMRP sites included in this RFI. The purpose of
performing the MR services is to collect data to be used in characterizing the extent of MEC
over the three identified MMRP sites. These data will be used in completing the Corrective
Measures Study (CMS) and preparing the Statement of Basis (SB).

The requirements for this RFI Work Plan are specified in the Task Order Scope of Work,
provided as Appendix A. The objectives of this Task Order are (1) to complete an RFI in
compliance with Fort Rucker’'s RCRA permit, the Defense Environmental Restoration
Program, and DoD and Army policy and (2) to achieve Contracting Officer’s Representative
(COR) and ADEM acceptance of the Record of Decision/Decision Document (ROD/DD)
(the RCRA SB) at the MMRP sites when the investigation is complete.

The following activities (discussed in detail in the subsequent sections) will be conducted:

CONTRACT #: W91ZLK-05-D-0014 1-1 RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN
MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

e Anti-Tank/Rocket Grenade Range Munition Response Site (MRS) and
Infiltration/Grenade Range MRS:

Instrument-assisted surface clearance

Digital geophysical mapping (DGM)

Intrusive investigations

— Munitions constituent (MC) soil sampling
e .22-Caliber Target Butt MMRP site:

— Instrument-assisted walkabout

— MC soil sampling based on results of instrument-assisted walkabout (if small arms
ammunition or other munitions are observed)

Utility clearance, vegetation clearing, and surveying services will be conducted in support
of these tasks.

1.3  Work Plan Organization

This Work Plan identifies the activities to be conducted in support of the MR services at Fort
Rucker. In addition, it provides detailed implementation instructions for the project team.
The Work Plan, which was prepared in accordance with MMRP Data Item Description
(DID) 09-001 and associated sub-plan DIDs, is organized as follows:

Section 1, Introduction — provides background information on Fort Rucker, including
project location, site description and history, current and projected land use, summaries of
previous site investigations, and an initial summary of risks posed by MEC that may be
present at the sites.

Section 2, Technical Management Plan (TMP) — discusses how the RFI will be
implemented by identifying project objectives, project organization and personnel, and
communication procedures. This section also identifies project deliverables, presents the
project schedule, and establishes subcontractor and field investigation management
protocols.

Section 3, Field Investigation Plan — presents the overall approach to MR activities,
identifies the areas of concern at the site, and specifies MEC identification, handling, and
disposal procedures. This section also introduces the Geophysical System Verification (GSV)
Plan; Geophysical Investigation Plan (GIP), and the MC Sampling and Analysis Plan (SAP)
(consisting of the Field Sampling Plan [FSP] and Quality Assurance Project Plan [QAPP]).

Section 4, Quality Control Plan (QCP) — provides the approach, methods, and operational
procedures to be used for quality control (QC) during MR activities.

Section 5, Explosives Management Plan (EMP) —addresses the management of explosives
in accordance with applicable regulations; the Explosives Site Plan (ESP) is presented in
Attachment 3-4.

RFI'WP 12 CONTRACT #: W91ZLK-05-D-0014
REV 1, 11/4/2011 TASK ORDER #:0001



SECTION 1—INTRODUCTION

Section 6, Environmental Protection Plan —identifies the approach, methods, and
operational procedures to be used to protect the natural environment during the
performance of the RFI tasks.

Section 7, Property Management Plan — placeholder only; not applicable as no Government
Furnished Property or Government Furnished Equipment will be used on this project.

Section 8, Interim Holding Facility Siting Plan for Radioactive and Chemical Warfare
Materiel (RCWM) Sites — placeholder only; not applicable.

Section 9, Physical Security Plan for RCWM Project Sites — placeholder only; not
applicable.

Section 10, References —list of references cited in the preceding sections.
Appendix A, Task Order Scope of Work

Appendix B, Site Maps

Appendix C, Local Points of Contact

Appendix D, Accident Prevention Plan/Site Safety and Health Plan (APP/SSHP)
Appendix E, Munitions Constituents Sampling and Analysis Plan

Appendix F, Forms

Appendix G, Contractor Personnel Qualifications Certification Letters

Appendix H, Technical Project Planning (TPP) Work Sheets

Supporting tables, figures, and attachments are also included in this Work Plan.

1.4  Project Location

Fort Rucker is located in southeast Alabama, approximately 20 miles northwest of Dothan,
Alabama, and is bounded by the towns of Enterprise on the west, Daleville on the south,
and Ozark on the east. Fort Rucker encompasses 62,430 acres, primarily in Dale and Coffee
Counties. Figure 1-1 (Appendix B) shows the location of Fort Rucker. Figure 1-2
(Appendix B) shows the location of each of the MMRP sites.

1.5  Site Description

1.5.1 Topography

Fort Rucker lies within the southern edge of the Southern Red Hills district of the East Gulf
Coastal Plain physiographic section. The installation’s elevation ranges from 164 feet (ft)
above mean sea level (msl) to 515 ft above msl; within the main runway complex, the
elevation ranges from 305 to 325 ft above msl. The main runway complex has wooded
slopes in both eastward and westward directions that fall away to the floodplains (164 ft
above msl) of Claybank Creek and the Choctawhatchee River (Malcolm Pirnie, 2005; McGee,
1987; 1204% Engineer Co., 1995; Rust Environment and Infrastructure, 1999).

CONTRACT #: W91ZLK-05-D-0014 1-3 RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN
MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

In general, the topography of Fort Rucker is narrow and winding, with ridgetops that are
highly divided near creeks and Lake Tholocco in the eastern areas of the installation; in the
western and outermost eastern areas, the topography is gently rolling. The Integrated Natural
Resource Management Plan (Fort Rucker, 2001) describes side slopes at Fort Rucker as gently
rolling in the western part of the installation and steep in the eastern portion.

1.5.2 Climate

The climate at Fort Rucker is temperate subtropical, characterized by long, hot summers and
short, mild winters. Daily summer temperatures average 81 degrees Fahrenheit (°F) and
daily winter temperatures average 51°F.

Fort Rucker receives an annual average of 53 inches of precipitation, ranging from a
monthly average low in October (3 inches) to a monthly average high in March (5.8 inches).
Snowfalls are infrequent and typically brief, with accumulations of less than 1 inch.

Prevailing winds tend to be light and variable, to the east-southeast at an average of 7 miles
per hour (Malcolm Pirnie, 2005).

1.5.3  Vegetation

Vegetation at Fort Rucker consists primarily of longleaf pine forest and southern mixed
hardwood forest. The three MMRP sites are partially to mostly covered by longleaf pine,
shortleaf pine, and mixed hardwood varieties of forest that are mostly undisturbed, with
moderate to thick undergrowth.

1.54  Geology

Fort Rucker lies in the East Gulf Coastal Plain physiographic section, with sedimentary
origins dating to the Cretaceous, Tertiary, and Quaternary ages. Fort Rucker soils overlie the
Buhrstone Escarpment, a formation held up by Early Tertiary shale and sandstone (Roberts,
1996).

Geologic formations that outcrop on Fort Rucker are Tertiary to Holocene in age and
include the Tuscahoma Sand, Hatchetigbee and Tallahatta Formations, Lisbon Formation,
Residuum, Alluvial High Terrace Deposits, and Low Terrace Deposits. These formations
strike east-west, dipping to the south at a rate of 15 to 40 ft per mile (Fort Rucker, 2001).

1.5.5 Sails

Soils at Fort Rucker consist primarily of Red Bay, Orangeburg, Troup, and Eustis soils at the
higher elevations; Lucy Luverne and Lakeland soils at the mid to high elevations; and
Cuthbert, Boswell, Shubata, and Angie soils at low elevations. The alluvial soils on the site
are Bibb, Eunola, and Myatt soils.

These soils are classified in one of two associations. The Norfolk-Ruston-Shubuta
Association is composed of well-drained soils on ridge tops and side slopes that include
Norfolk, Ruston, Shubuta, Red Bay, and Lakeland soils, with subsurface soil composed of
friable fine sandy loam. The Shubuta-Cuthbert Association contains Shubuta, Cuthbert,
Boswell, Ruston, and Eustis soils (Fort Rucker, 2001). The surface soil types range from
highly to moderately permeable sandy/silty clays, and vary in color from moderate reddish
orange to moderate reddish brown.
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1.6  Site History

Fort Rucker began operations in 1942 in response to the United States military escalation
following the attack on Pearl Harbor. Originally named the Ozark Triangular Division
Camp, it became Camp Rucker in 1943 and was renamed Fort Rucker in 1955.

Fort Rucker has been the site of an infantry training ground, aviation school flight training
facilities, and heliport. Since 1973, the mission at Fort Rucker has been to maintain and
operate facilities and provide services and material to support rotary and fixed-wing pilot
training for Army aviation enlisted specialists and related test activities.

The site history of each MMRP sites is summarized below.

The Anti-Tank/Rocket Grenade Range MRS was historically used as an anti-tank rocket and
grenade range. The HRR (Malcolm Pirnie, 2004) determined that training took place at this
site between 1942 and 1951. It is assumed, since specific training dates are not available, that
the range was used for artillery training during this period.

The Infiltration/Grenade Range MRS was used historically as an infiltration and grenade
range. It has since been developed for other purposes.

The boundaries of the .22-Caliber Target Butt MMRP site are based only on a 1944
operational map. It is assumed that the site was used only for small arms training. The HRR
identified small arms (.22-caliber) as potentially being used at this site.

No chemical warfare materiel (CWM) was reported to have been used at the three sites.

1.7 Current and Projected Land Use

Fort Rucker encompasses nearly 98 square miles. It contains airfields, stage fields, tactical
sites, and leased land for rotary-wing pads and fixed-wing airstrips. Fort Rucker is
primarily used for helicopter and tactical maneuver training.

The Anti-Tank/Rocket Grenade Range covers approximately 57 acres and is located in both
the operational and nonoperational ranges of Fort Rucker. The nonoperational range area
includes 52 acres. Only these 52 acres will be investigated during the RFI. Approximately
39 acres of the area to be investigated consists of a well-maintained golf course and the
remaining 18 acres are wooded. No change to land use is projected.

The Infiltration/Grenade Range is adjacent to but not contiguous with the Anti-
Tank/Rocket Grenade Range. The site is composed of approximately 44 acres in the
nonoperational range. The majority of the Infiltration/Grenade Range site, approximately
34 acres, consists of an equestrian center and golf course driving range. The remaining

10 acres are wooded. No change to land use is projected.

The .22-Caliber Target Butt covers approximately 2.4 acres in the central portion of the
cantonment area. The site is heavily wooded, with uneven terrain and several small streams.
A dirt road extends east to west through the northern portion of the area. A cleared power
line right-of-way cuts east to west through the southern portion of the area. A fitness trail
with exercise stations extends through the site. No change to land use is projected.
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1.8  Previous Investigations of Site

The Final SI (Malcolm Pirnie, 2005) investigated six MMRP sites for both MEC and MC
issues. The objective of the SI was to collect sufficient data to draw a conclusion as to
whether each site required immediate response, required an RI/FS, or qualified for no
further action (NFA) status. The SI Report identified three sites for further MEC
investigation: the Anti-Tank/Rocket Grenade Range, the Infiltration/Grenade Range, and
the .22-Caliber Target Butt. No MC contamination was identified.

Several other previous investigations were identified during the HRR that contained data
associated with munitions use and/or environmental data at Fort Rucker. However, the
information in these reports was not pertinent to the three sites addressed in this Work Plan.
Summaries of the previous investigations are presented in Section 3.4 of the HRR (Malcolm
Pirnie, 2004).

1.9 Initial Summary of Risk from MEC

1.9.1 Overview

The findings of the 2005 SI Report (Malcolm Pirnie, 2005) and HRR (Malcolm Pirnie, 2004)
indicated that MEC is potentially present at all three MMRP sites. The MEC findings
reported in those documents are summarized below.

Anti-Tank/Rocket Grenade Range (FTRU-001-R-01): During the 2005 SI, four munitions
debris (MD) items were discovered. The MD consisted of a fragment from a practice rifle
grenade, a fragment of an expended 2.36-inch rocket, and fragments from two expended
M28 3.5-inch rockets. Based on the HRR, M28 3.5-inch rockets were not expected to be
present on the site; however, this type of munition is consistent with other historical
activities known to have occurred in this area. The HRR identified several other munitions
that could be present at the site: M6A1 2.36-inch rockets; M9A1 HEAT Rifle Grenades; MII
A1-MII A4 Practice Grenades, M17 Fragmentation Grenades, and M19A1 White Phosphorus
(WP) Smoke Grenades.

Infiltration/Grenade Range (FTRU-003-R-01): During the 2005 SI, no MEC or MD items
were observed. Information from Fort Rucker Range Control identified two Explosive
Ordnance Disposal (EOD) responses to MEC items in 2003. Both items, rifle grenades, were
destroyed by EOD personnel. The HRR identified several munitions that could be present at
the site: MII A1 - MII A4 Practice, M2/MK2, and M17 Fragmentation Grenades.

.22-Caliber Target Butt (FTRU-004-R-01): The HRR indicates that no MEC is expected to be
present in this MMRP site. During the 2005 SI, however, an expended M48 Trip Flare (a
non-fragment-producing munition) was found. The flare, installed at the base of a tree,
appeared to have been undisturbed since its setup. Trip flares are often used in maneuver
areas as a part of defensive training scenarios and are not an indication of a dud hazard
impact area.

Table 1-1

Potential Munitions lists the types of munitions items potentially present in each of the
MRSs as identified in the SI (Malcolm Pirnie, 2005) and HRR (Malcolm Pirnie, 2004).
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TABLE 1-1
Potential Munitions by MRS
MEC RFI, Fort Rucker, Alabama
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A Triangle indicates the item is identified in the Explosives Site
Plan as the Munition with the Greatest Fragmentation
Distance (MGFD) for a particular MRS (See Attachment 3-4).

1.9.2 Conceptual Site Model

The CSM relates potentially exposed receptor populations with potential source areas based
upon physical site characteristics and complete exposure pathways. Important components
of the CSM are the identification of potential source areas, methods on interaction (i.e.,
transport pathways, access, exposure media, exposure pathways and routes), and receptor
groups. Actual or potential exposures of receptors associated with a site are determined by
identifying the most likely, and most important, pathways of release, transport and
interaction. A complete exposure pathway has three components: (1) a source that results in
a release to the environment; (2) a method of interaction or pathway of transport through an
environmental medium; and (3) a receptor. The main objective of the CSM is to identify any
complete and critical exposure pathways that may be present.

The preceding sections have presented the physical setting, site history, land use (past,
present and projected), and results of previous investigations at the three MRSs. Based on
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this information, the following subsections discuss potential source areas, transport
pathways, and exposure pathways for the three MRSs. The CSM forms the basis for the
technical approach presented in this Work Plan for each of the MRSs. Information obtained
during this RFI will be used to update and refine the CSM.

1.9.21 Potential Source Areas

The primary source of potential contamination at the Anti-Tank/Rocket Grenade Range and
Infiltration/Grenade Range MRSs is MEC resulting from historical impact areas. MEC may
be present on the surface or in the subsurface. No source of MEC is expected in the .22-
Caliber Target Butt MRS, where only small arms ammunition was used. The precise
locations of firing points, range fans, and target areas are not known for any of the MRSs.

The Anti-Tank/Rocket Range is comprised of three distinct sub-sites operated from
approximately 1942 through 1951, including: Anti-Tank Rocket Range No. 1, Anti-Tank
Grenade Range No.1, and an Unnamed Range as identified in the HRR (Malcolm Pirnie,
2004). In the HRR, areas clear of vegetation in aerial photographs from 1948 and 1953 were
assumed to be firing points, although historical photograph analysis could not confirm this
purpose.

At each sub-site, multiple firing points were likely situated along a single firing line. Targets
such as trucks and tank hulls may have been placed in a V-shape downrange of the firing
points. In Anti-Tank Rocket Range No.1, munitions were fired from potentially 2.36” and
3.5” shoulder-fired rocket weapons systems. In Anti-Tank Grenade Range No.1 and the
Unnamed Range, munitions were potentially fired from 2.36” and 3.5” shoulder-fired rocket
weapons systems and M1 rifles with rifle grenade attachments (Malcolm Pirnie, 2005).
Sources of MEC would include partially to fully functioned grenades/fuzes and
rockets/fuzes. The depth of penetration of these items would be expected within the first
foot below ground surface, since the items were launched at low velocity and low angle. The
Maximum Fragmentation Distance-Horizontal defines the horizontal distance that an
individual munitions item may impact. Combined with a degree of scatter for munitions not
reaching the target (statistically most reaching the target and fewer falling long or short of
the target) , the impact area is expected to be larger than the MFD-H for a single item. The
anticipated munition with the smallest maximum fragmentation distance-horizontal (MFD-
H) at the range, the MK2 grenade (121m)(Department of Defense Explosives Safety Board
[DDESB], 2011), indicates that anticipated impact areas at the range will be larger than
121m.

The Infiltration/Grenade Range is comprised of three distinct subsites: Infiltration Range
No. 2, Grenade Range No. 1, and the Rifle Grenade Fragmentation Range (Malcolm Pirnie,
2004). Small arms and 0.30-caliber blank ammunitions would have been employed at
Infiltration Range No. 2, fired from machine gun emplacements as troops passed by.
Grenade Range No. 1 would have been used for hand throwing M2/MK2 hand grenades
from behind a barricade or wall at targets. A typical hand grenade range consists of three
targets, located 20m apart, approximately 35m from the barricade/wall (Department of the
Army, 2003). At the Rifle Grenade Fragmentation Range, M17 and MII A1/MII A4 practice
grenades and M17 fragmentation grenades may have been fired from M1 rifles with rifle
grenade attachments at down range targets. Sources of MEC would include partially to fully
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functioned grenades/fuzes. These munitions would not be expected to penetrate more than
a few inches beneath the ground surface, since the items were grenades hand tossed or
launched at low velocity and low angle. The anticipated munition with the smallest MFD-H
at the range, the MK2 grenade (121m)(DDESB, 2011), indicates that anticipated impact areas
at the range will be larger than 12Im due to scatter in reaching the intended target. It is not
the purpose of this investigation to identify single occurrences of MEC items, such as those
potentially present from intentional disposal and random discards. Rather, the purpose of
the investigation is to identify impact areas.

A potential secondary source of contamination is environmental media potentially
contaminated by MC associated with MEC or small arms ammunition. These items have the
potential to have released metals, energetic, and explosives. However, as discussed
previously, past investigation of these MRSs has not identified human health or ecological
risk related to MC at these sites. Therefore, the primary source of contamination for the
Anti-Tank/Rocket Grenade Range and Infiltration/Grenade Range MRSs is MEC. If
additional information becomes available that indicates a potential for MC associated with
MEC or small arms ammunition, the RFI will also address MC as described in this Work
Plan.

1.9.2.2 Transport Pathways

A transport pathway describes the mechanisms whereby site-related constituents, once
released, may be transported from a source area to exposure media (such as surface soil)
where receptor exposures may occur. The primary mechanisms for transport of constituents
from the potential source areas include:

e Direct deposit of munitions in the surface and/or subsurface via disposal operations,
random discards, or firing (impact areas)

e Transport or migration of munitions items by erosion, soil disturbance or recreational
users/ trespassers

e Transport of contaminated soil particulates via overland surface runoff to down
gradient terrestrial areas and/or surface water bodies

e Transport of contaminated soil particulates via wind or soil disturbing activities to
surrounding terrestrial areas and/or surface water bodies

e Leaching of chemicals from surface/subsurface soils into groundwater via infiltrating
precipitation (and potential discharge of contaminated groundwater into down gradient
surface water bodies)

e Uptake by biota from soil and trophic transfer to upper trophic level receptors

1.9.2.3 Exposure Pathways

An exposure pathway describes the mechanisms whereby receptors come into contact with
site-related constituents or hazards. Exposure, and thus potential risk, can only occur if
complete exposure pathways exist.

1.9.24 MEC
A MEC exposure pathway requires both access and interaction. The receptor must not only
have access to an area that contains MEC, but the receptor’s activities must be such that
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there is interaction with the MEC item. While Fort Rucker is a restricted access facility, base
personnel and visitors have access to the three MRSs. The Anti-Tank/Rocket Grenade
Range MRS consists of a golf course and a wooded area. The Infiltration/Grenade Range
MRS consists of an equestrian center, a golf course driving range, and a wooded area.
Fencing associated with the golf course limits access only to that area. No barriers to access
exist at the Anti-Tank/Rocket Grenade Range MRS and Infiltration/Grenade Range MRSs.

Interaction with MEC items may include handling/tread underfoot for MEC items located
on the surface and unearthing subsurface MEC during golf course, equestrian center/ trail
maintenance or other intrusive activities. Intrusive activities in these areas currently do not
require a permit.

The pathway analysis for MEC is illustrated on Figure 1-3.
1.9.2.5 MC

As discussed above, past investigation of the three MRSs has not identified human health or
ecological risk related to MC at these sites. Therefore, the exposure pathway for MC is
currently considered incomplete. It is possible that additional information regarding MC at
the MRSs will become available over the course of the RFI field efforts, in which case the
CSM will be updated to include potential exposure pathways discussed below and a
graphical representation of the CSM will be developed.

1.9.2.5.1 Ecological Exposures
Exposures for ecological receptors are typically limited to surface water, surface sediment,
and surface soil. Groundwater is generally considered only as a transport medium because
there are no ecological exposures to groundwater until it discharges to a water body or
surfaces as a seep, at which case it transitions to surface water. Therefore, groundwater is
not considered as part of the ecological exposure scenario.

Concentration of MCs from the potential source areas through the appropriate pathway(s)
will be evaluated to determine if there are any links between site contamination and
potential ecological receptors (habitats and biota). The following subsections summarize the
key aspects that will be investigated to determine the potential for exposures for ecological
receptors at these sites if a potential risk from MC is identified during the RFI.

Based on the habitats and biota present, and what is known about the nature of the potential
source area, there are potentially complete exposure pathways for terrestrial and semi-
aquatic receptors (e.g., plants, invertebrates, amphibians, reptiles, birds and mammals)
using the habitats at and adjacent to the MRSs (i.e., exposure to contaminated surface soil).

An exposure route describes the specific mechanism(s) by which a receptor is exposed to a
chemical present in an environmental medium. Lower trophic level receptors, such as
terrestrial plants are exposed mainly through root surfaces to chemicals present in surface
soils during water and nutrient uptake. Other lower trophic level receptors, such as soil
invertebrates (e.g., insects and earthworms) are exposed via direct contact with
contaminated soil within or upon which they live and feed.

The primary routes of potential exposure for upper trophic level receptors (birds and
mammals) at the MRSs are expected to be:

¢ Incidental ingestion of contaminated abiotic media (soil) during feeding activities

RFI'WP 1-10 CONTRACT #: W91ZLK-05-D-0014
REV 1, 11/4/2011 TASK ORDER #:0001



SECTION 1—INTRODUCTION

¢ Ingestion of contaminated plant and/or animal tissues for chemicals which have entered
food webs

e Direct (dermal) contact with contaminated abiotic media

Based upon the general fate properties (e.g., relatively high adsorption to solids) of the site-
related chemicals present and the protection offered by hair or feathers, potential dermal
exposures for upper trophic level receptors are not considered significant relative to
ingestion exposures. The upper trophic level receptors that will be considered are unlikely
to be exposed via inhalation to significant airborne sources of chemicals because the
potential MCs do not volatilize, suggesting that exposure via inhalation is limited.
Incidental ingestion of soil during feeding, preening, or grooming activities is, however,
considered in the risk estimates. Wetland areas are not anticipated to be present.

1.9.2.5.2 Human Health Exposures
Based on site use, the medium of potential concern for human exposure under the current
land use is surface and subsurface soil. Potential current receptors could be exposed to
surface and subsurface soil. Potential current receptors could include maintenance workers
and trespassers/ visitors/recreationalists exposed to the soil through incidental ingestion,
dermal contact, and inhalation of particulates. Inhalation of volatile organic compound
emissions is not considered a complete exposure pathway because site-related constituents
are not volatile.

Potential future receptors who could be exposed to soil include the current receptors, and if
the site is developed for future use, future residents, construction workers, or site workers.
Exposure routes for future exposure to soil are the same as those for current exposure to
surface soil. Subsurface soil could be a medium for human exposure if intrusive work is
performed. Exposure routes for subsurface soil are the same as those for surface soil.

Human exposure to MC via vegetation is extremely unlikely as there are no farming
activities. Hunting is permitted within the Infiltration/Grenade Range, therefore the
potential exists for human exposure to MC will be via ingestion of game animals.

Fort Rucker’s potable water supply is provided by groundwater from the
Nanafalia/Clayton and Providence Sand/Ripley formations. The Nanafalia-Clayton aquifer
is the middle aquifer unit and consists of geologic material of the Nanafalia and Clayton
Formations. This aquifer serves as a source of drinking water for Fort Rucker and
surrounding towns. Recharge to the Nanafalia-Clayton aquifer is to the north of Fort
Rucker, where the formations are at the ground surface. Regional groundwater flow in this
aquifer is to the south, with localized cones of depression at Fort Rucker and surrounding
areas as a result of pumping wells. Groundwater exposure routes are expected to be
incomplete because recharge to the Nanafalia-Clayton aquifer, the source of Fort Rucker’s
potable water supply, does not occur in the vicinity of the MRSs.
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Section 2. Technical Management Plan

2.1 General

The purpose of this TMP is to identify the approach, methods, and operational procedures
to be used during the MEC RFL

2.2  Project Objectives

The performance requirements specified in the Performance Work Statement (PWS) are to
achieve a ROD/DD for the three MMRP sites (see Table 1 in Appendix A). The ROD/DD
provides general information about the selected corrective measure(s) and an explanation of
the process and corrective measures selection criteria for each site. The performance
requirement does not include removal of detectable military munitions. The objective of the
MEC RFl is to support achievement of an approved ROD/DD at the three MMRP sites
through the collection of additional data as discussed in the following subsections.

2.2.1 Anti-Tank/Rocket Grenade Range (FTRU-001-R-01) and
Infiltration/Grenade Range (FTRU-003-R-01)

The primary onsite RFI activities at the Anti-Tank/Rocket Grenade Range and the
Infiltration/Grenade Range will include the following;:

e Perform instrument-assisted surface clearance of MEC, MD, and range residue (for
removal of metal debris on the ground surface) along planned DGM transects.

e Perform DGM surveys, data processing, and data interpretation to select a statistically
representative sample of DGM anomalies that may be representative of MEC for
intrusive investigation.

¢ Reacquire and intrusively investigate the selected anomalies to obtain data regarding the
nature and extent of MEC contamination.

e Collect MC soil samples using a grid sampling approach for laboratory analysis for
explosives and select metals (arsenic, cadmium, chromium, lead, mercury, and
selenium) where MEC, MPPEH, or MD items are found grouped together, , to determine
any MC impact to site soils.
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2.2.2 .22-Caliber Target Butt (FTRU-004-R-01)
The primary onsite RFI activities at the .22-Caliber Target Butt will be the following:

e Perform geophysical instrument-assisted walkabout for evidence of munitions or
munitions-related features.

e Sample surface soils based on the results of the walkabout, if small arms ammunition or
other munitions are observed. If there is a lack of evidence of munitions use in the MRS,
no samples will be collected. Collected samples will be analyzed for select metals
consistent with small arms ranges (lead, antimony, copper, and zinc) to evaluate MC
impact to site soils.

2.3 Chemical Warfare Materiel Contingency Procedures

Based on the documented history of DoD activities at the sites, it is not anticipated that
CWM will be discovered. However, if CWM is identified, all work will immediately cease,
personnel will retreat from the area, and the Fort Rucker IRP Manager and Fort Rucker EOD
will be notified.

24  Project Organization

The key organizations that will be involved in the Fort Rucker MEC RFI are the U.S. Army
Environmental Command (USAEC); U.S. Army Corps of Engineers (USACE), Mobile
District; USACE, Engineering and Support Center, Huntsville, Alabama; Fort Rucker
Environmental Division (within the Directorate of Public Works), Fort Rucker Office and
Aviation Branch Safety Office; ADEM; and CH2M HILL. Local points of contact (POCs) are
identified in Appendix C. Project execution will be conducted by CH2M HILL and its major
subcontractors:

¢ Engineering Remediation Resources Group, Inc. (ERRG) - MEC services
¢ NAEVA Geophysics, Inc. (NAEVA) - DGM services

e Donaldson, Garrett, and Associates - land surveying services

e Empirical Laboratories, Inc. (Empirical) - analytical laboratory services

CH2M HILL will conduct competitive subcontract procurement for vegetation clearing.

241 CH2M HILL—Prime Contractor

As the prime contractor, CH2M HILL is the primary POC with the Army. CH2M HILL will
manage the overall project, providing day-to-day oversight and related management
support to execute the project successfully. Project duties controlled by CH2M HILL include
the following;:

e Project planning, implementation, and reporting
e Subcontractor selection, management, and control

e Program- and project-level QC
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Program- and project-level safety and health (S&H) oversight
Site management

Technical direction for DGM operations, geographic information system (GIS) activities,
and database management

Performance of RFI field activities
Analysis of data and preparation of the RFI report

Project closeout

24.2 Subcontractors

The following services will be provided by subcontractors:

MEC services (surface clearance, MEC avoidance, intrusive investigation of DGM
anomalies, MEC identification and disposal)

DGM services
Vegetation clearing
Land surveying

Laboratory services

These services are discussed in Section 2.11.

2.5 Project Personnel

The organizational structure of this project includes personnel from the USAEC, USACE,
Fort Rucker, ADEM, CH2M HILL, and its subcontractors. Table 2-1 provides contact
information for key project team members.
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TABLE 21
Key Project Team Member Contact Information
MEC RFI, Fort Rucker, Alabama

Name and Contact Information Telephone/E-mail

Project Function

Ms. Alison Gannon

Research Development and
Engineering Command
Contracting Center

Aberdeen Installation Contracting
Division USAEC

E4460 Beal Road

APG-EA, MD 21010

(410) 436-1661/Alison.gannon@us.army.mil

Mr. Ramon Cintron-Ocasio
IMCOM/AEC-CMRD (East
Oversight Branch)

2450 Connell Road

Fort Sam Houston, TX 78234-
1223

(210) 466-1729/ramon.a.cintronocasio@us.army.mil

Mr. William Woodall
USACE, Mobile District
Attn: EN-GE

109 Saint Joseph Street
Mobile, AL 36602

(251) 694-4364/William.l.woodall@usace.army.mil

Mr. Dennis Mayton
USACE, Mobile District
Attn: EN-GG

109 Saint Joseph Street
Mobile, AL 36602

(251) 694-3684/Dennis.H.Mayton@usace.army.mil

Mr. Richard Kinsella
109 Saint Joseph Street
Mobile, AL 36602

(251) 690-2688/Richard.J.Kinsella@usace,army.mil

Mr. Karl Blankinship
USACE, Mobile District
106 Highland Place
Sheffield, AL 35660

(256) 682-7546/karl.e.blankinship@usace.army.mil

Ms. Chris Cochrane
USACE, Ordnance and
Explosives Design Center
Huntsville Center

4820 University Square
Huntsville, AL 35816-1822

(256) 895-1696/Chris.cochrane@usace.army.mil

Ms. Susan Cowart
IMSE-RCK-PWE
Building 1121

Fort Rucker, AL 36362

(334) 255-1652/susancowart@us.army.mil

Mr. Robert Saliewicz

Fort Rucker Installation Safety
Office

Fort Rucker, AL 36362

(334) 255-3210/robert.saliewicz@us.army.mil
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Contracting Officer
(KO)

USAEC
Environmental
Remediation
Manager (ERM)

COR

USACE Technical
Manager

USACE Project
Chemist

USACE Project
Manager (PM)
(MEC)

USACE Program
Manager (MEC)

Fort Rucker Acting
Installation

Restoration Program
(IRP) Manager

Fort Rucker
Installation Safety
Officer
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TABLE 2-1

Key Project Team Member Contact Information

MEC RFI, Fort Rucker, Alabama

Name and Contact Information

Telephone/E-mail

Project Function

Mr. Mark Harrison

ADEM

Hazardous Waste Branch-Land
Division

1400 Coliseum Blvd.
Montgomery, AL 36110

Mr. Mark Sherrill
CH2M HILL
Northpark 400

1000 Abernathy Road
Suite 1600

Atlanta, GA 30328

Mr. Kevin Lombardo

CH2M HILL

15010 Conference Center Drive
Suite 200

Chantilly, VA 20151

Mr. George DeMetropolis
CH2M HILL

402 W. Broadway Ste. 1450
San Diego, CA 92101

Mr. Mike Goldman
CH2M HILL
Northpark 400

1000 Abernathy Road
Suite 1600

Atlanta, GA 30328

Mr. Tamir Klaff

CH2M HILL

15010 Conference Center Drive
Suite 200

Chantilly, VA 20151

Ms. Theresa Rojas
CH2M HILL
Northpark 400

1000 Abernathy Road
Suite 1600

Atlanta, GA 30328

Mr. Chris Rose
CH2M HILL

Mr. Cliff Walden
CH2M HILL
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(334) 270-5610/mdharrison@adem.state.al.us

(678) 938-0923/Mark.Sherril@ch2m.com

(703) 376-5175/Kevin.Lombardo@ch2m.com

(619) 687-0120
x37239/george.demetropolis@ch2m.com

(770) 604-9182
x54133/Michael.goldman@ch2m.com

(703) 669-9611/tamir.klaff@ch2m.com

(678) 530-4297/Theresa.rojas@ch2m.com

(360) 705-7070/Chris.Rose@ch2m.com

(352) 335-5877/Cliff. Walden@ch2m.com

2-5

ADEM Remedial
Project Manager
(RPM)

CH2M HILL
PM

Senior Munitions
Response Technical
Consultant

CH2M HILL
Corporate MR
Safety and QC
Officer

CH2M HILL Health
and Safety Manager
(HSM)

CH2M HILL MR
Geophysicist

CH2M HILL
Corporate Quality
Assurance (QA)
Manager

CH2M HILL Senior
UXO Supervisor
(SUXOS)/Site
Manager (SM)

UXO Quality Control
Specialist
(UXOQCS)/UXOo
Safety Officer
(UXOSO0)
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TABLE 21
Key Project Team Member Contact Information
MEC RFI, Fort Rucker, Alabama

Name and Contact Information Telephone/E-mail Project Function
Mr. John Breznick (434)978-3187 ext. NAEVA Geophysics,
206/JBreznick@naevageophysics.com Inc. PM

(623)266-9532, cell (623)680-0898/

Mr. Frank Cota frank.cota@errg.com

EERG, Inc. PM

(864) 288-1986, cell (864) 979-7291/

Mr. Bill Barnes bbarnes@aedrilling.com

AE Dirilling Inc. Vice
President

(478) 474-5350, cell (478) 361-3384 Donaldson, Garrett
and Associates, Inc.
Project Manager

Mr. James Newberry

Sonya Gordon (615) 345-1115 Ext. 238/sgordon@empirlabs.com Empirical
Laboratories, LLC
PM

Rick Davis (615) 345-1115 ext 245/rdavis@empirlabs.com Empirical

Laboratories, LLC

Laboratory Director

. . Empirical
Marcia McGinnity (615) 345-1115 ext. 232/ .
mmcginnity@empirlabs.com Laboratories, LLC
Data Quality
Manager

2.5.1 CH2MHILL

The following presents the CH2M HILL key team members’ roles, responsibilities, and
accountabilities. All team members are chartered at the initiation of each project. All team
members sign the charter, which clearly provides their roles, responsibilities, and
accountabilities. In addition to roles and responsibilities, CH2M HILL has identified the
authorities for the key positions.

2511 Mark Sherrill, Professional Geologist (PG), Project Manager (PM)
e Serves as the primary POC for all CH2M HILL communication with the Army

e Isultimately responsible for the success of the project including quality, budget, and
schedule

e Establishes team roles, responsibilities, and accountabilities

e Creates and tracks a resource- and activity-based schedule that is distributed to all team
members; develops plan of the day and task assignments

e Develops communication links and establishes weekly communication protocols to
ensure all team members (including subcontractors) are coordinated across all
installation activities
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e Opversees and is responsible for the safety of the team, subcontractors, and surrounding
community

Authorities: makes technical and managerial decisions regarding specific project issues;
negotiates with subcontractors; approves subcontractor deliverable performance; approves
subcontractor invoices; approves and implements the Site Safety and Health Plan (SSHP)
and QCP; issues stop work orders on MR field activities for contractual or technical reasons.

2.5.1.2 Kevin Lombardo, Senior Munitions Response Technical Consultant

e Technical lead for MR program conformance to approved processes and procedures;
tracks performance against established resource- and activity-based schedule; develops
plan of the day and task assignments for MMRP work

e Develops MEC technical information for Explosives Site Plan (ESP) requirements and
prepares submissions, corrections, and amendments

e Assigns MEC resources, selects techniques, schedules personnel, manages risks, and
coordinates with QC and safety personnel to achieve conformance and deliver safe and
effective services

Authorities: determines acceptance or rejection of all MR fieldwork in process and
completed work activities; issues stop work orders on MR field activities for quality-related
reasons.

2513  George DeMetropolis, MR Safety and QA Officer
e Reviews and approves the ESP submission

e Implements CH2M HILL standard munitions QC procedures and conducts monthly
audits to confirm that QC protocols are being followed

e Develops safety plans that include detailed descriptions of the explosives safety quantity
distance (ESQD) arcs, exclusion zones (EZs), and the explosives operations areas

e Prequalifies MEC subcontractors and verifies that selected subcontractors conform to, at
a minimum, the CH2M HILL level of S&H requirements

Authorities: issues stop work orders for S&H-related reasons; approves the APP and SSHP
(Appendix D) for munitions-related subjects; approves safety and quality documents for
munitions-related subjects.

2514 Mike Goldman, HSM

e Reviews and approves the project-specific APP/ SSHP as well as subcontractor activity
hazard analyses (AHAs)

e Serves as the POC for the SUXOS/SM for any health- or safety-related issues, and may
conduct project audits

e Investigates any accidents that occur during the project

Authorities: issues stop work orders for S&H-related reasons; approves APP and SSHP.
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251.5  Tamir Klaff, Registered Geophysicist (RG), Munitions Response Geophysicist

e Develops DGM sampling approach
¢ Manages, designs, and oversees DGM operations, including subcontractor work
e Provides QC of all DGM operations and data deliverables

Authorities: approves deliverables in specialty area; approves geophysical staff assignments
to the project.

2.5.1.6 Theresa Rojas, Corporate QA

e Establishes and distributes Quality Assurance/Quality Control (QA/QC) protocols and
procedures for all field-and office-level work activities

e Conducts QC audits to confirm that QC checks are being conducted at the field- and
office-level, and reports results to CH2M HILL PM

e Implements corrective action, as needed

Authorities: determines acceptance or rejection of all fieldwork in process and completed
work activities; issues stop work orders on field activities for quality-related reasons.

251.7  Chris Rose, SUXOS/SM
e Reports directly to the CH2M HILL PM

e Implements approved Work Plan (including the APP/SSHP, provided as Appendix D)

e Plans, coordinates, and supervises all explosives operations; supervises all personnel
inside the EZs

e Coordinates MEC avoidance

e Coordinates project staff and subcontractors, and onsite USACE, Fort Rucker, and
regulatory agency representatives

o Certifies that MD and other debris are ready for final disposition

e Coordinates all aspects of QC and S&H with the UXO Quality Control Specialist
(UXOQCS)/UXO Safety Officer (UXOSO)

Authorities: issues stop work orders on MR field activities; signs for receipt of explosives;
signs explosives inventories; and signs DD-1348-1A.
2.5.1.8  Cliff Walden, UXOQCS/UXOSO

The UXOQCS/UXOSO will have a direct line of communication with the CH2M HILL PM,
Senior MR Technical Consultant, Corporate MR Safety and QC Officer, and HSM. The
UXOQCS/UXOSO’s responsibilities include, but are not limited to, the following;:

¢ Implements the MEC-related QC provisions of the project

e Conducts QC inspections of all MEC-related operations for compliance with established
procedures
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e Directs and approves all corrective actions to ensure that all MEC-related work complies
with contractual requirements

¢ Implements the APP/SSHP, including MEC-related and general safety components

e Reports independently of project management to the CH2M HILL Corporate MR Safety
and QC Officer and HSM

¢ Analyzes operational risks, hazards, and safety requirements
e Enforces personnel limits and safety EZs for MEC intrusive operations
e Conducts safety inspections to confirm compliance with safety requirements

Authorities: issues stop work orders on MR field activities where safety or QC issues exist;
signs for receipt of explosives; signs explosives inventories; and signs DD-1348-1A.

252  Army Organization

USAEC is administering this contract through the USACE Mobile District. Members of the
project team include the KO, USAEC ERM, COR, USACE PM, USACE TM, and other Army
officials and subject matter experts (SMEs).

2.5.2.1 Contracting Officer

The KO is responsible for the day-to-day monitoring of CH2M HILL’s performance in the
areas of contract compliance and contract administration, reviewing the COR’s assessment
of CH2M HILL’s performance, and resolving all differences between the COR’s assessment
and CH2M HILL's assessment of performance. The KO is ultimately responsible for the final
determination of the adequacy of CH2M HILL’s performance.

The KO for this contract is Alison W. Gannon at the Aberdeen Installation Contracting
Division, CCRD-AI-MC.

2522  Contracting Officer's Representative and USACE Technical Manager

The COR is responsible for technical administration of the project and ensuring proper
Army surveillance of CH2M HILL's performance. The COR for this contract is William L.
Woodall at the USACE, Mobile District. Dennis Mayton serves as the USACE Technical
Manager (TM) in support of the COR and is responsible for monitoring, assessing,
recording, and reporting on the technical performance of CH2M HILL on a day-to-day
basis.

2523  Other Army Officials and SMEs

The KO and COR may call upon other Army officials and SMEs as required to review
technical documents and products generated by CH2M HILL. For this contract, the
following Army officials and SMEs have been identified:

e USAEC Ramon Cintron-Ocasio
USAEC ERM
e USACE, Mobile District Dennis Mayton
USACE T™M
CONTRACT #: W91ZLK-05-D-0014 2-9 RFI WP
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USACE, Mobile District Richard Kinsella
USACE Project Chemist

Karl Blankinship
USACE Project Manager (MEC)

e USACE, Huntsville District Chris Cochrane
USACE Program Manager (MEC)

e USACE Environmental and Munitions Center of Expertise
e U.S. Army Technical Center for Explosives Safety (USATCES)
e U.S. DoD Explosives Safety Board

If additional Army officials and SMEs are identified as work progresses, this TMP will be
modified.

2.5.3 Fort Rucker

Ms. Susan Cowart, the Fort Rucker Acting IRP Manager, is the primary POC for Fort Rucker
and will provide project oversight and direction, assist with coordination of project activities
between CH2M HILL and installation operations personnel, provide technical review of
deliverables, and serve as primary regulatory interface for the Army and the project team.
Mr. Robert Saliewicz, Fort Rucker Installation Safety Officer, is the primary POC for safety
issues.

254  ADEM

Mr. Mark Harrison is the RPM for ADEM. Mr. Bob Barnwell serves as reviewer for ADEM
in support of Mr. Harrison. Additional ADEM officials and SMEs may also provide
technical support to Mr. Harrison.

2.6  Project Communication and Reporting

During the MEC RFI, two types of data will be generated: field data and investigation
results. This subsection presents documentation and processing procedures for both types
of data.

2.6.1 Field Data

The field team will document all field activities, including any visits to the site by regulatory
personnel or their contractors, in a bound field logbook. The logbook will also be used to
document, explain, and justify all deviations from the approved Work Plan. All pages will
be bound, water-resistant, and consecutively numbered. Waterproof ink, preferably black,
will be used to record entries in the field logbook. Each page and correction will be dated
and signed by the individual making the entry.

DGM data will be collected and recorded to field computers and will be downloaded or
backed up at the end of each work day. Copies of field data will be kept on a computer or
server in a different location from the field computers.

RFI'WP 2-10 CONTRACT #: W91ZLK-05-D-0014
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2.6.2 Investigation Results

Results of the RFI will be presented in tabular and graphical formats, as well as narrative
discussion. The detailed DGM data and raw analytical data will be provided in appendices
to the RFI report. Depending on the volume of such data, these appendices may be
presented only in electronic format on CD.

The following data will be presented in tables:

e Surveying location coordinates
e Types and quantities of MEC identified by locations on maps

Graphs or figures will be used to depict the following;:
e Layout and topography
e Surveying locations

e Locations of found MEC, material potentially presenting an explosive hazard (MPPEH,
Material Documented as An Explosive Hazard and Material Documented As Safe
(MDAS)

e Geophysical anomalies, maps and lists.

2.7  Project File Requirements

This project will require the administration of a central project file. The data and records
management protocols set forth herein will provide adequate controls and retention of all
materials related to the project. Records control will include receipt from external sources,
transmittals, transfer to storage, and indication of records status. Records retention will
include receipt at storage areas, indexing, filing, storage, maintenance, and retrieval.

2.71 Records Control

All incoming documents related to the project, including sketches, correspondence,
authorizations, and logs, will be forwarded to the CH2M HILL PM or designee. These
documents will be placed in the central project file. Project personnel will work from a copy
of the documents as necessary. All records will be legible and easily identifiable.

Examples of the types of records that will be maintained in the project file are:

Field documents
Correspondence
Photographs

Laboratory data

Reports

e Procurement agreements

Outgoing project correspondence and reports will be reviewed and signed by the
CH2M HILL PM.
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2.7.2 Records Status

To prevent the inadvertent use of obsolete or superseded project-related procedures, the
CH2M HILL PM or his designee will notify project team members whenever procedures are
updated.

Revisions to procedures will be subject to the same level of review and approval as the
original procedures. The revised procedures will be distributed to all holders of the original
procedures and discussed with project personnel.

2.7.3 Records Storage

All project-related information will be maintained by CH2M HILL for the duration specified
by the contract. Designated personnel will ensure that incoming records are legible and in
suitable condition for storage. Records storage will be performed in two stages: storage
during and immediately following the project, and permanent storage of records directly
related to the project.

CH2M HILL will use storage facilities that provide a suitable environment, minimize
deterioration or damage, and prevent loss. Records will be secured in secure file cabinets
labeled with the appropriate project identification. Data will be maintained on CD and
backed up each time a file is modified. Upon presentation of data to the Army and ADEM, a
backup of that version will be permanently stored in the central filing location.

At the completion of the project, the CH2M HILL PM or designee will be responsible for the
project file inventory. All material from the project files, including drawings, project-related
QC documents, and electronic project documentation and verification records will be
maintained by CH2M HILL.
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2.8  Project Deliverables
The following are the primary deliverables for this project:

MEC RFI Work Plan - Includes a summary of each MMRP site history and prior
investigations, conceptual site models (CSMs), sampling strategies, analytical suites and
data quality objectives (DQOs), fieldwork methods, and data evaluation for nature and
extent of MEC and MC. The Work Plan will be submitted in three editions: a preliminary
draft for client review, a draft final for regulatory review, and a final.

MEC RFI Report - Will include a summary of prior site investigations and a site history; a
physical features description; updated CSMs; a discussion of sampling means and methods;
a summary of completed field activities, including DGM and anomaly investigation results;
an evaluation of site characterization data, including the MC sampling results with nature
and extent of MEC and MC; risk characterization of MEC; risk assessment for MC; and
revised Munitions Response Site Prioritization Protocol. The report will also include an
identification and description of each corrective measure alternative, evaluation of each
alternative, and presentation of the preferred alternative. The report will be submitted in
three editions: a preliminary draft for client review, a draft final for regulatory review, and a
final.

Statement of Basis (SB) - Will include general information about the selected corrective
measure(s) and an explanation of the evaluation process and selection criteria. The SB will
be submitted in three editions: a preliminary draft for client review, a draft final for
regulatory review, and a final.

2.9  Project Schedule

The following milestones have been established for this project:

e December 7, 2011 - Submit final revision 1 MEC RFI Work Plan for regulatory review
e January 6, 2012 - Receive Army/ADEM approval of final MEC RFI Work Plan

e January 9, 2012 - Mobilize and begin field activities

e March 2, 2012 - Complete field activities

e July 11, 2012 - Submit draft final MEC RFI Report for regulatory review

e October 17, 2012 - Submit final MEC RFI Report

e December 3, 2012 - Receive Army/ADEM approval of Final MEC RFI Report

e February 14, 2013 - Submit draft final SB for regulatory review

e April 22, 2013 - Submit final SB

e June 6, 2013 - Receive Army/ADEM approval of final SB

The detailed project schedule for the MEC RFI is presented in Figure 2-1.

210 Periodic Reporting

Daily status reports will be submitted to the Army while field work is being conducted.
When field work is not being conducted, project updates will be submitted to the Army on a
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monthly basis and at additional times as needed based on work progress or requests from
the Army.

211  Subcontractor Management

2111 General
CH2M HILL will subcontract the following services to support the field investigation:

e MEC services (surface clearance, MEC avoidance, intrusive investigation of DGM
anomalies, MPPEH disposition)

DGM services

Vegetation clearing

Land surveying

e Analytical laboratory services

Subcontractor plans will be reviewed and approved by senior personnel in the CH2M HILL
MR Program. All subcontractors will be approved by the CH2M HILL MR group prior to
execution of purchase orders.

Subcontractor field personnel will operate under the direction of the CH2M HILL
SUXOS/SM and will be required to comply with the requirements of the CH2M HILL
APP/SSHP. Whenever non-MEC qualified personnel enter an area where MEC may be
present, they are required to be escorted by at least one individual qualified as a UXO
Technician Level II or higher.
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FIGURE 2-1

MMRP RFI/CMS Project Schedule
Environmental Remediation Services
Fort Rucker, Alabama
Contract No. W91ZLK-05-D-0014

ID WBS Task Name Duration Start Finish 2010 2011 2012 2013
i) or2 [ Qtr3[otra [Otr1 [Qtr2 [Qr3[0tra [Qtr1 [Qtr2 [Qr3 [ Qtr4 [Qtra [Qtr2 [Qr3[Otra [Qtr1 [Qtr2 [Qtr3 [ Qtr4

1 W 1 ENVIRONMENTAL REMEDIATION SERVICES AT FT. RUCKER 7 days Wed 8/19/09 Thu 8/27/09 .8/19

2 e 1.1 Award Date 1 day Wed 8/19/09 Wed 8/19/09 ‘ 8/19

3 v’f 1.2 Site Recon Visit 1 day Thu 8/27/09 Thu 8/27/09 ‘ 8/27

4 v’f 1.3 Project Kick-Off Meeting 1 day Thu 8/20/09 Thu 8/20/09 ‘ 8/20

5 2 MMRP SITES 1061 days Mon 8/31/09 Mon 9/23/13 ——

6 21 RFI/CMS WORK PLAN 616 days Mon 8/31/09 Mon 1/9/12 —q

7 2.1.1 RFI/CMS Work Plan (includes all MMRP Sites) 616 days Mon 8/31/09 Mon 1/9/12 —q

8 ' 2111 Draft RFI/CMS Work Plan Preparation and Submittal 270 days Mon 8/31/09 Fri 9/10/10 8/31 — 9/10

9 v’f 2.11.2 Army Review/Comments 18 days Mon 9/13/10 Wed 10/6/10 9/13 E 10/6

10 v’f 2.1.1.3 Prepare Response to Army Comments and Response Submittal 16 days Thu 10/7/10  Thu 10/28/10 10/7 E 10/28

11 v’f 2114 Army Review/Acceptance of Response to Comments 27 days Fri 10/29/10 Mon 12/6/10 10/29 E 12/6

12 v 2.1.15 Army Approval of Draft RFI/CMS Work Plan 1 day Mon 2/28/11 Mon 2/28/11 ‘ 2/28

13 v’f 2.1.1.6 Final Rev 0 RFI/CMS Work Plan Preparation and Submittal 22 days Tue 12/7/10 Wed 1/5/11 1217 E 1/5

14 2117 ADEM/Army Review/Comments 210 days Thu 1/6/11  Wed 10/26/11 1/6 — 10/26

15 2.1.1.8 Final Rev 1 RFI/CMS Work Plan Preparation and Submittal to Army 8 days Thu 10/27/11 Mon 11/7/11 10/27 [] 11/7

16 2119 Army Review/acceptance of Final Rev 1 RFI/CMS Work Plan 15 days Tue 11/8/11  Mon 11/28/11 11/8 |:| 11/28

17 2.1.1.10 Final Rev 1 RFI/CMS Work Plan Preparaton and Submittal to ADEM 5 days Thu 12/1/11 Wed 12/7/11 12/1 |] 12/7

18 2.1.1.11 ADEM Review/acceptance of Final Rev 1 RFI/CMS Work Plan 22 days Thu 12/8/11 Fri 1/6/12 12,8 |:| 1/6

19 2.1.1.12 Pre-Construction Meeting 1 day Thu12/15/11  Thu 12/15/11 ‘ 12/15

20 2.1.1.13 Mutual Understanding Meeting 1 day Mon 1/9/12 Mon 1/9/12 ‘ 1/9

21 2.2 RCRA FACILITY INVESTIGATION 39 days Tue 1/10/12 Fri 3/2/12 "
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FIGURE 2-1
MMRP RFI/CMS Project Schedule
Environmental Remediation Services
Fort Rucker, Alabama
Contract No. W91ZLK-05-D-0014

ID WBS Task Name Duration Start Finish 2010 2011 2012 2013
o Q2 [or3[Qra|Qurilow2[Quw3[ora[ori|owr2[owr3[ora[owri[Qur2[Qr3[Qtra|[Quri[Qw2[Qu3[Qra

22 2.2.1 Establish Transects(Anti-Tank/Rocket Grenade Range&lInfilitration/Grenade Range 3 days Tue 1/10/12 Thu 1/12/12 1/10 I 1/12

23 222 Brush Clearing(Anti-Tank/Rocket Grenade Range&lnfiltration/Grenade Range 3 days Wed 1/11/12 Fri 1/13/12 1/11 I 1/13

24 2.2.3 DGM Survey(Anti-Tank/Rocket Grenade Range&Infiltration/Grenade Range 10 days Wed 1/11/12 Tue 1/24/12 1/11 |:| 1/24

25 224 DGM Survey Evaluation and Instrusive Investigation Location List Preparation 8 days Wed 1/25/12 Fri 2/3/12 ‘ 1/25

26 225 Land Surveyor to Reacquire Dig List Targets 2 days Mon 2/6/12 Tue 2/7/12 216 | 2/7

27 2.2.6 Instrusive Investigation(Anti-Tank/Rocket Grenade Range&lnfiltration/Grenade Range 18 days Wed 2/8/12 Fri 3/2/12 2/8 |:| 3/2

28 2.2.7 .22 Caliber Target Butt Instrument Assisted Walkabout/Surface Soil Sampling 3 days Mon 2/6/12 Wed 2/8/12 2/6 I 2/8

29 23 RCRA FACILITY INVESTIGATION REPORT / CMS 181 days Mon 3/26/12  Mon 12/3/12 ﬁ

30 231 Draft RFI/CMS Report (includes all MMRP Sites) Preparation and Submittal 30 days Mon 3/26/12 Fri 5/4/12 3/26 D 5/4

31 2.3.2 Army Review/Comments 22 days Mon 5/7/12 Tue 6/5/12 5/7 |:| 6/5

32 2.3.3 Prepare Response to Army Comments and Response Submittal 5 days Wed 6/6/12 Tue 6/12/12 6/6 |] 6/12

33 2.34 Army Review/Acceptance of Response to Comments 5 days Wed 6/13/12 Tue 6/19/12 6/13 |] 6/19

34 2.35 Army Approval of Draft Final RFI/CMS Report 1 day Wed 6/20/12 Wed 6/20/12 ‘ 6/20

35 2.3.6 Draft Final RFI/CMS Report Preparation and Submittal 15 days Thu 6/21/12 Wed 7/11/12 6/21 |:| 7/11

36 2.3.7 ADEM/Army Review/Comment 45 days Thu 7/12/12 Wed 9/12/12 7112 |:| 9/12

37 2.3.8 Response to ADEM/Army Comments and Response Submittal 5 days Thu 9/13/12 Wed 9/19/12 9/13 |] 9/19

38 2.3.9 ADEM/Army Review/Acceptance of Response to Comments 10 days Thu 9/20/12 Wed 10/3/12 9/20 |:| 10/3

39 2.3.10 Final RFI/CMS Report Preparation and Submittal 10 days Thu 10/4/12  Wed 10/17/12 10/4 |:| 10/17

40 2.3.11 ADEM/Army Review of Final RFI/CMS Report 22 days Thu 10/18/12 Fri 11/16/12 10/18 |:| 11/16

41 2.3.12 Army/ADEM Approval of Final RFI/CMS Report 1 day Mon 12/3/12 Mon 12/3/12 ‘ 12/3

42 24 STATEMENT OF BASIS 210 days Tue 12/4/12 Mon 9/23/13 ﬁ
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FIGURE 2-1
MMRP RFI/CMS Project Schedule
Environmental Remediation Services
Fort Rucker, Alabama
Contract No. W91ZLK-05-D-0014

ID WBS Task Name Duration Start Finish 2010 2011 2012 2013
Qr2[or3[Qra|Qurilow2[ouw3[ora[ori|or2[owr3[owra[owri[Qur2[Qr3[Qtra [Qri[Qw2[Qu3[Qr4a

43 2.4.1 Draft Statement of Basis - Anti-Tank/Rocket Grenade Range Prep and Submittal 10 days Tue 12/4/12  Mon 12/17/12 12/4 |:| 12/17

44 2.4.2 Army Review/Comments 22 days Tue 12/18/12 Wed 1/16/13 12/18 |:| 1/16

45 2.4.3 Prepare Response to Army Comments and Response Submitttal 5 days Thu 1/17/13 Wed 1/23/13 1/17 |] 1/23

46 2.4.4 Army Review/Acceptance of Response to Comments 5 days Thu 1/24/13 Wed 1/30/13 1/24 |] 1/30

47 2.45 Army Approval of Draft SB-Anti-Tank/Rocket Grenade Range 1 day Thu 1/31/13 Thu 1/31/13 ‘ 1/31

48 2.4.6 Draft Final Statement of Basis - Anti-Tank/Rocket Grenade Range Prep and Submittal 10 days Fri 2/1/13 Thu 2/14/13 2/1 |:| 2/14

49 2.4.7 ADEM/Army Review/Comment 22 days Fri 2/15/13 Mon 3/18/13 2/15 |:| 3/18

50 2.4.8 Response to ADEM/Army Comments and Response Submittal 5 days Tue 3/19/13 Mon 3/25/13 3/19 |] 3/25

51 2.4.9 ADEM/Army Review/Acceptance of Response to Comments 10 days Tue 3/26/13 Mon 4/8/13 3/26 |:| 4/8

52 2.4.10 Final Statement of Basis - Anti-Tank/Rocket Grenade Range Prep and Submittal 10 days Tue 4/9/13 Mon 4/22/13 4/9 |:| 4/22

53 2.4.11 ADEM/Army Review of Final Statement of Basis - Anti-Tank/Rocket Grenade Rg 22 days Tue 4/23/13 Wed 5/22/13 4/23 |:| 5/22

54 2.4.12 Army/ADEM Approval of Final SB-Anti-Tank/Rocket Grenade 1 day Thu 6/6/13 Thu 6/6/13 ‘ 6/6

55 2.4.13 Draft Statement of Basis - Infiltration/Grenade Range Preparation and Submittal 10 days Tue 12/4/12  Mon 12/17/12 12/4 |:| 12/17

56 2.4.14 Army Review/Comments 22 days Tue 12/18/12 Wed 1/16/13 12/18 |:| 1/16

57 2.4.15 Prepare Response to Army Comments and Response Submittal 5 days Thu 1/17/13 Wed 1/23/13 1/17 |] 1/23

58 2.4.16 Army Review/Acceptance of Response to Comments 5 days Thu 1/24/13 Wed 1/30/13 1/24 |] 1/30

59 2.4.17 Army Approval of Draft SB-Infiltration/Grenade Range 1 day Thu 1/31/13 Thu 1/31/13 ‘ 1/31

60 2.4.18 Draft Final Statement of Basis - Infiltration/Grenade Range Prep and Submittal 10 days Fri 2/1/13 Thu 2/14/13 2/1 |:| 2/14

61 2.4.19 ADEM/Army Review/Comments 22 days Fri 2/15/13 Mon 3/18/13 2/15 |:| 3/18

62 2.4.20 Prepare Response to ADEM/Army Comments and Response Submittal 5 days Tue 3/19/13 Mon 3/25/13 3/19 |] 3/25

63 2.4.21 ADEM/Army Review/Acceptance of Response to Comments 10 days Tue 3/26/13 Mon 4/8/13 3/26 |:| 4/8
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FIGURE 2-1
MMRP RFI/CMS Project Schedule
Environmental Remediation Services
Fort Rucker, Alabama
Contract No. W91ZLK-05-D-0014

ID WBS Task Name Duration Start Finish 2010 2011 2012 2013
o Q2 [or3[Qra|Qurilow2[ouw3[ora[ori|or2[owr3[ora[owri[Qur2[Qr3[Qra|[Quri[Qw2[Qu3[Qr4a
64 2.4.22 Final Statement of Basis - Infiltration/ Grenade Range Prep and Submittal 10 days Tue 4/9/13 Mon 4/22/13 4/9 |:| 4/22
65 2.4.23 ADEM/Army Review of Final Statement of Basis - Infiltration/Grenade Range 22 days Tue 4/23/13 Wed 5/22/13 4/23 |:| 5/22
66 2.4.24 Army/ADEM Approval of Final SB-Infiltration/Grenade Range 1 day Thu 6/6/13 Thu 6/6/13 ‘ 6/6
67 2.4.25 Draft Statement of Basis - .22-Caliber Target Butt Preparation and Submittal 10 days Tue 12/4/12  Mon 12/17/12 12/4 |:| 12/17
68 2.4.26 Army Review/Comments 22 days Tue 12/18/12 Wed 1/16/13 12/18 |:| 1/16
69 2.4.27 Prepare Response to Army Comments and Response Submittal 5 days Thu 1/17/13 Wed 1/23/13 1/17 |] 1/23
70 2.4.28 Army Review/Acceptance of Response to Comments 5 days Thu 1/24/13 Wed 1/30/13 1/24 |] 1/30
71 2.4.29 Army Approval of Draft SB-.22-Caliber Target Butt 1 day Thu 1/31/13 Thu 1/31/13 ‘ 1/31
72 2.4.30 Draft Final Statement of Basis - .22-Caliber Target Butt Prep and Submittal 10 days Fri 2/1/13 Thu 2/14/13 2/1 |:| 2/14
73 2.4.31 ADEM/Army Review/Comment 22 days Fri 2/15/13 Mon 3/18/13 2/15 |:| 3/18
74 2.4.32 Prepare Response to ADEM/Army Comments and Response Submittal 5 days Tue 3/19/13 Mon 3/25/13 3/19 |] 3/25
75 2.4.33 ADEM/Army Review/Acceptance of Response to Comments 10 days Tue 3/26/13 Mon 4/8/13 3/26 |:| 4/8
76 2.4.34 Final Statement of Basis - .22-Caliber Target Butt Prep and Submittal 10 days Tue 4/9/13 Mon 4/22/13 4/9 |:| 4/22
7 2.4.35 ADEM/Army Review of Final Statement of Basis - .22-Caliber Target Butt 22 days Tue 4/23/13 Wed 5/22/13 4/23 |:| 5/22
78 2.4.36 Army/ADEM Approval of Final SB-.22-Caliber Target Butt 1 day Thu 6/6/13 Thu 6/6/13 ‘ 6/6
79 2.4.37 Public Comment Period (All MMRP Sites) 23 days Fri 6/7/13 Tue 7/9/13 6/7 |:| 7/9
80 2.4.38 Prepare Response to Public Comments 5 days Wed 7/10/13 Tue 7/16/13 7/10 |] 7116
81 2.4.39 Army/ADEM Review/Acceptance of Response to Public Comments 10 days Wed 7/17/13 Tue 7/30/13 7117 |:| 7130
82 2.4.40 Revise Statement of Basis (If Needed Based on Public Comment) 7 days Wed 7/31/13 Thu 8/8/13 7/31 |] 8/8
83 2.4.41 ADEM/Army Review of Final Statement fo Basis 22 days Fri 8/9/13 Mon 9/9/13 8/9 |:| 9/9
84 2.4.42 Final Statement of Basis - Acceptance of Ranges 10 days Tue 9/10/13 Mon 9/23/13 9/10 |:| 9/23
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FIGURE 2-1
MMRP RFI/CMS Project Schedule
Environmental Remediation Services
Fort Rucker, Alabama
Contract No. W91ZLK-05-D-0014

ID WBS Task Name Duration Start Finish 2010 2011 2012 2013
o otr2[otr3[otra [Qri|or2 o3[ Qtra [Qtr1[Qtr2[Qtr3[Qtra [Qtr1[Qtr2 [ Qr3[Qtrda [Qri|Qr2[Qtr3 [ Qtra
85 2.4.43 Draft MMRP Scores Update and Submittal 15 days Tue 4/23/13 Mon 5/13/13 4/23 |:| 5/13
86 2.4.44 Army Review/Comments 22 days Tue 5/14/13 Wed 6/12/13 5/14 D 6/12
87 2.4.45 Final MMRP Scores Update and Submittal 10 days Thu 6/13/13 Wed 6/26/13 6/13 |:| 6/26
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211.2 MEC Services Subcontractor

ERRG, CH2M HILL’s MEC services subcontractor, will provide MEC avoidance services, as
required, and perform intrusive investigation at the selected DGM anomaly locations to
evaluate the nature of the anomaly sources.

Specific project duties of the MEC services subcontractor will include the following;:

e Train field personnel in appropriate MEC safety procedures before the field activities
begin.

e Provide MEC avoidance escort to field personnel while conducting onsite activities in
areas of potential MEC.

e Conduct surface metal clearance in the DGM transects.
e Intrusively investigate selected DGM anomalies.

e Provide MEC item identification and disposal (to include demolition for material
documented as an explosive hazard [MDEH] and certification and demilitarization for
material documented as safe [MDAS]).

e Conduct site restoration following munitions response activities.
e Provide necessary documentation of completed activities.

ERRG will provide all labor, equipment, and tools required for the work described above.
ERRG personnel for MEC operations will meet the requirements of DDESB Technical Paper
(TP) 18, Minimum Qualifications for UXO Technicians and Personnel. Personnel performing MR
activities that present an explosive risk will be limited to a 50-hour work week, with no
individual work day exceeding 10 hours, unless authorized by the COR.

ERRG will provide a federal permit for Purchase, Use and Transportation of Commercial
Explosives, and identify the Bureau of Alcohol, Tobacco, Firearms, and Explosives (ATF&E)
certified responsible Person and Employee Possessors assigned to demolition teams. ERRG
will secure Commercial Drivers License Services for the transportation of hazardous
materials on Fort Rucker.

2.11.3 DGMServices Subcontractor

CH2M HILL’s DGM services subcontractor, NAEVA, will provide MEC-project experienced
personnel for the DGM investigation. Specific duties assigned to the DGM services
subcontractor include performing DGM services according to the GIP (provided as
Attachment 3-1), including the DGM survey, data processing and interpretation, and
preparation of DGM anomaly maps.

NAEVA will provide all labor, equipment, and materials required for the DGM services.

2114 Vegetation Clearing Subcontractor

While under escort for MEC avoidance, a vegetation clearing subcontractor will clear
vegetation (as needed) from the transects where DGM will be performed. Vegetation
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clearing is discussed in more detail in Section 3.8.4. The vegetation clearing subcontractor
will perform work in accordance with the Environmental Protection Plan, provided as
Section 6 of this Work Plan. The vegetation clearing subcontractor will provide all labor,
equipment, and materials required for vegetation clearing tasks.

211.5 Land Surveying Subcontractor

While under escort for MEC avoidance, CH2M HILL's Professional Land Surveyor (PLS),
Donaldson, Garrett, and Associates (licensed in the State of Alabama), will provide
surveying services for the purpose of determining horizontal coordinates of stakes used in
the DGM work. Additional surveying requirements are identified in Section 3.8.3 and 3.8.6
and in the GIP (Attachment 3-1). The land surveying subcontractor will provide all labor,
equipment, and materials required for the survey tasks.

211.6  Analytical Laboratory Subcontractor

The selected analytical laboratory, Empirical, a USACE-, and ADEM-approved laboratory,
will perform sample analyses. Laboratory requirements are identified in the MC SAP
(Appendix E of this Work Plan). Empirical will provide all labor, equipment, and materials
required for the analytical laboratory tasks.

212 Management of Field Operations

All MEC-related field operations will be overseen by CH2M HILL’s SUXOS/SM. The
UXOQCS/UXOSO will provide oversight for quality and S&H issues.
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Section 3. Field Investigation Plan

This MEC RFI is being conducted to investigate the potential presence of subsurface MEC
and MC impact to soils at the three subject MMRP sites at Fort Rucker. The investigation
will provide data for characterizing the nature and extent of MEC and MC impact to soils
within each MMRP site, and provide information for decisions concerning appropriate
future land management and use in the SB. Additional details relating to MC sampling and
analysis are discussed in the SAP, included as Appendix E. Forms for documentation of
field activities are provided as Appendix F. General

3.1 General

MR field activities will be conducted in accordance with the following guidance documents,
regulations, and policies:

e DDESB TP 16, Methodologies for Calculating Primary Fragment Characteristics. TP 16
includes methodologies for calculating primary fragment mass and velocity, maximum
fragment range, hazardous fragment distance, effects of detonating stacks of items,
effects of detonating buried items, and penetration information.

e DDESB TP 18, Minimum Qualifications for UXO Technicians and Personnel. This document
provides minimum qualification standards for personnel performing MEC-related
operations in support of the DoD with the exception of DDESB personnel.

e DoD, 2008, 6055.09-M, DoD Ammunition and Explosives Safety Standards, administratively
revised August 4, 2010. This is the primary DoD regulation that establishes uniform
safety standards for ammunition and explosives, associated personnel and property, and
unrelated personnel and property exposed to the potentially damaging effects of an
accident involving ammunition or explosives. It applies to determining minimum safety
distances, explosives storage requirements, facility construction and siting, such as work
sites and magazines, and ESQD requirements.

e DoD, 1991, 4160.21-M, Defense Materiel Disposition Manual, and 4160.21-M-1, Defense
Demilitarization Manual. DoD 4160.21-M implements the Federal Property Management
Regulation and other laws and regulations applying to the disposition of excess, surplus,
and foreign excess personal property. DoD 4160.21-M-1 contains specific guidance for
property identified as Munitions List Items and Commerce Control List Items. The
guidance is applicable to the demilitarization and disposal of MPPEH and MD.

e USACE, 2007, Engineering Pamphlet (EP) 1110-1-18, Military Munitions Response Process.
This guidance provides the procedures and processes to be used to manage and execute
all aspects of MEC-related projects.

e USACE, 2008, Engineering Manual (EM) 385-1-97, Explosives Safety and Health
Requirements Manual. This guidance document establishes the safe operating procedures
for dealing with MEC items on Formerly Used Defense Sites, Base Realignment and
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Closure Act installations, and IRP projects. This guidance is applicable to all MEC-
related projects.

e All USACE DIDs for MR activities applicable to the Work Plan, as specified by DID
MMRP-09-0001.

3.2 Personnel Qualifications

All site personnel must have the training and meet the medical monitoring requirements
outlined in Appendix D. These include the requirements of Hazardous Waste Operations
and Emergency Response (HAZWOPER) regulations under 29 CFR 1910.120/29 CFR
1926.65. All employees who perform work at hazardous waste sites or perform emergency
response in accordance with 29 CFR 1910.120(a)(1)(i)-(v)/29 CFR 1926.65(a)(1)(i)-(v) will be
subject to CH2M HILL’s medical surveillance program requirements (CH2M HILL-
Standard Operating Procedures [SOPs] HS-01, Medical Surveillance, and HS-02, Safety and
Health Training).

All personnel conducting HAZWOPER-regulated tasks must meet state and federal
hazardous waste operations requirements for 40-hour initial training, 3-day on-the-job
experience, and 8-hour annual refresher training. Employees designated the Site Safety and
Health Officer (SSHO)/Unexploded Ordnance (UXO) Safety Officer (UXOSO) must have
completed CH2M HILL's safety coordinator course, and have documented requisite field
experience. At least two employees currently certified by the American Red Cross, or
equivalent, in first aid and cardiopulmonary resuscitation (CPR) must be available at each
job site/operation.

All MEC operations personnel will be qualified and certified in accordance with terms
outlined by U.S. Department of Labor Employment Standards Administration Wage Hour
Division for UXO Personnel and DDESB TP 18, Minimum Qualifications for UXO Technicians
and Personnel. Resumes and Contractor Personnel Qualifications Letters in accordance with
DDESB TP 18 are included in Appendix G.

3.3  Overall Safety Precautions

General work practices outlined in EM 385-1-97, Explosives Safety and Health Requirements
Manual (USACE, 2008) will be followed. Other basic precautions are as follows:

e The work periods for UXO Technicians are limited to maximums of 10 hours per day
and 50 hours per week.

e The field team will consist of a UXO Technician III and six or fewer team members.
o The SUXOS/SM will oversee no more than 10 UXO teams.

Qualified UXO personnel will dispose of all MEC items using demolition procedures
identified in Section 3.8.11.

3.4  Data Quality Objectives

Data Quality Objectives (DQOs) are both qualitative and quantitative statements that define
the type, quality, and quantity of data necessary to support the decision-making process
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during project activities. The DQO process used for this project follows the EPA QA /G-4
guidance (USEPA, 2000) and uses the following seven-step DQO development process:

1.
2.
3.

State the problem. Describe concisely the problem to be studied.
Identify the decisions. State the decisions to be made to solve the problem.

Identify inputs to the decisions. Identify information and supporting measurements
needed to make the decisions and describe the source(s) of the information.

Define the boundaries of the study. Specify conditions (that is, time periods and spatial
locations).

Develop a decision rule.
Specify tolerable limits on decision errors.

Optimize the design for obtaining data. Evaluate the results of the previous steps and
develop the most resource-efficient design for data collection.

Table 3-1 describes the DQOs for the overall RFI project. Tables 3-2 through 3-6 describe the
DQOs for the DGV, intrusive anomaly investigations, instrument-assisted site walkabout
and MC sampling. Individual items will be the targets of investigation; however, they will
be evaluated in the context of the extent of MEC across any particular area (i.e. the search is
for patterns or the density of individual items as opposed to trying to locate individual
items for disposal). Requirements for sample collection, chemical analysis, and chemical
parameter measurements are presented in the FSP (Appendix E, Part I).
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TABLE 3-1
Data Quality Objectives—Overall RCRA Facility Investigation
MEC RFI, Fort Rucker, Alabama

Step DQO

1. State the problem. There is a potential for MEC and MC to be present at the Anti-Tank/Rocket
Grenade Range and Infiltration/Grenade Range MRSs and a potential for
MC to be present at the .22-Caliber Target Butt MRS. Potential receptors
include authorized installation personnel, authorized installation visitors,
recreational users, trespassers, and biota. Potential exposure routes for
surface and subsurface MEC include handle/tread underfoot and intrusive
action; subsurface MEC may be exposed through intrusive action or
erosion. Potential exposure routes for MC include dermal contact,
inhalation, and ingestion.

The objective of the RFl is to define the nature and extent of MEC and MC
at the MRSs, as well as to evaluate the associated hazard/risk.

2. Identify the decisions. Does the nature and extent of MEC and/or MC present a hazard/risk to
human/ecological receptors?

3. ldentify inputs to the * MEC type and density
decisions. — Individual items will be the targets of investigation; however, they
will be evaluated in the context of the extent of MEC across any
particular area (i.e., the search is for patterns or the density of
individual items, such as identification of a target area, as
opposed to trying to locate individual items for disposal).
e MC concentrations from past investigations and RFI soil samples

4. Define the boundaries of The RFI will be conducted within the boundaries of the three MRSs. The
the study. RFI field efforts will be performed in a time frame such that an approved
RFI/CMS report is finalized by 15 June 2012.

5. Develop a decision rule. The RFI data will be used to evaluate the need for a munitions response
action and evaluate remedial alternatives

6. Specify tolerable limits on The data collected during the RFI will be of sufficient quality and quantity

decision errors. as described in the work plan to achieve the project objective and support
a CMS.
7. Optimize the design for The TPP process will be used to develop a technical approach for
obtaining data. achieving the RFI objective.
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TABLE 3-2
Data Quality Objectives—Digital Geophysical Mapping
MEC RFl, Fort Rucker, Alabama

Step

DQO

1.

State the problem.

Identify the decisions.

Identify inputs to the
decisions.

Define the boundaries of
the study.

Develop a decision rule.

Specify tolerable limits on
decision errors.

Optimize the design for
obtaining data.

There is a potential for MEC to be present in the subsurface within the Anti-
Tank/Rocket Grenade Range and Infiltration/Grenade Range MRSs.

Are there geophysical anomalies present in selected areas within the
MRSs that potentially represent subsurface MEC?

Geophysical mapping data
QC data

The boundaries are the Anti-Tank/Rocket Grenade Range and
Infiltration/Grenade Range MRSs. Transects in these MRS will be located
30 meters apart on centers, resulting in over 3.3% DGM coverage of each
site. Target areas of at least 15m radius will be identified.

DGM will be considered complete when the following criteria have been
met:

1) A sufficient portion of the Anti-Tank/Rocket Grenade Range and
Infiltration/Grenade Range MRSs has been surveyed to delineate
the boundaries of potential MEC contamination, estimate anomaly
densities, and characterize the nature of anomalies through
intrusive investigation; if a target area is identified, the DGM must
determine the extent of the target area.

2) Up to 272 randomly selected geophysical anomalies (a
statistically significant portion, based on the Estimating a
Proportion statistical method, described in Section 3.8.9.1)
representing potential subsurface MEC each at the Anti-
Tank/Rocket Grenade Range and Infiltration/Grenade Range
MRSs will be included on a target list for intrusive investigation
ensure with a 90% confidence and +/- 5 sampling error the
proportion of MEC to non-MEC DGM anomalies present.

3) The Estimating a Proportion statistical method has been applied
over an area of homogenous anomaly density within each MRS. If
densities of anomalies representing potential subsurface MEC are
heterogeneous over an area within a MRS, transects will be
divided by density contours and the Estimating a Proportion
statistical method will be applied over a homogenous subarea
(and more than 272 anomalies will be selected for investigation).

Decision errors will be minimized by ensuring that the appropriate
instrumentation, positioning, processing, anomaly selection, geophysical
system verification and procedures defined in this work plan are utilized.
Attachment 3-1 further defines the measurement quality objectives
(MQOs) for DGM efforts. The maximum deviation between DGM transects
will be 20% (or 6m) from the planned transect, when no obstacles such as
impassable terrain, trees, or other hazards are encountered.

The design is optimized through the review of DGM results; if target areas
are identified, more tightly spaced transects may be implemented to define
the extent of target areas. The GSV and QC procedures described in this
work plan will also be utilized to optimize the data collection design.
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TABLE 3-3

Data Quality Objectives — Intrusive Anomaly Investigations

MEC RFI, Fort Rucker, Alabama

Step

DQO

1. State the problem.

2. ldentify the decisions.

3. Identify inputs to the
decisions.

4. Define the boundaries of the
study.

5. Develop a decision rule.

6. Specify tolerable limits on
decision errors.

7. Optimize the design for
obtaining data.

There is a potential for MEC to be present in the subsurface within the
Anti-Tank/Rocket Grenade Range and Infiltration/Grenade Range MRSs.

Are anomalies detected by geophysical instruments caused by
subsurface MEC?

DGM subsurface anomaly above background
QC data

The boundaries of the Anti-Tank/Rocket Grenade Range and
Infiltration/Grenade Range MRSs; Up to 272 randomly selected
geophysical anomalies (a statistically significant portion, based on the
Estimating a Proportion statistical method) representing potential
subsurface MEC each at the Anti-Tank/Rocket Grenade Range and
Infiltration/Grenade Range MRSs will be included on a target list for
intrusive investigation to ensure with a 90% confidence and +/- 5
sampling error the proportion of MEC to non-MEC DGM anomalies
present. Depth of investigation will be up to 2 feet below ground surface.

Intrusive Investigation will be considered complete when the following
criteria have been met:

1) A sufficient portion of anomalies found within the Anti-
Tank/Rocket Grenade Range and Infiltration/Grenade Range
MRSs have been intrusively investigated so that the nature of
anomalies across each site can be characterized.

2) Subsurface anomalies selected from DGM data are intrusively
investigated to determine the nature of the anomaly.

3) Any MEC/MPPEH found is disposed via detonation and MDAS is
certified using DD Form 1348-1A and shipped offsite for
disposal.

Decision errors will be minimized by utilizing qualified and experienced
personnel, appropriate instrumentation and QC procedures (QC seeding
and re-inspection) described in this work plan.

The design is optimized through the anomaly selection process
(Estimating a Proportion statistical method). The intrusive investigation
process is optimized by using qualified and experienced personnel to
perform the investigation and implementing appropriate QC procedures.

RFI WP
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TABLE 3-4
Data Quality Objectives — Instrument Assisted Site Walkabout
MEC RFI, Fort Rucker, Alabama

Step

DQO

1.

State the problem.

Identify the decisions.

Identify inputs to the
decisions.

Define the boundaries of the
study.

Develop a decision rule.

Specify tolerable limits on
decision errors.

Optimize the design for
obtaining data.

There is a potential for small arms ammunition to be present that could
contribute to MC contamination in the surface and subsurface soils within
the .22 Caliber Target Butt MRS.

Are small arms ammunition or target/berm areas present within the MRS?

Visual observations and near-surface anomalies detected by handheld all-
metals detectors

QC data

The boundaries of the .22 Caliber Target Butt MRS; the instrument
assisted site walkabout will consist of 1.5m-wide transects spaced a
maximum of 15 meters apart on centers, covering at least 10% of the
MRS.

The instrument-assisted site walkabout be considered complete when the
following criteria have been met:

1. Atleast 10% of the MRS has been surveyed by transects spaced
a maximum of 15 meters apart on centers using a handheld all
metals detector

2. The presence or absence of small arms ammunition and/or
target/berm areas has been confirmed.

Decision errors will be minimized by utilizing qualified and experienced
personnel, appropriate instrumentation procedures described in this work
plan. The maximum distance between walkabout transects will be 15m
when no obstacles such as impassable terrain, trees, or other hazards are
encountered.

The design is optimized through in field observations. The walkabout
process is optimized by using qualified and experienced personnel to
perform the investigation.
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TABLE 3-5

Data Quality Objectives — MC Sampling at the Anti-Tank/Rocket Grenade Range (FTRU-001-R-01) and
Infiltration/Grenade Range (FTRU-003-R-01)

MEC RFI, Fort Rucker, Alabama

Step DQO

1. State the problem. There is a potential for MC to be present in the near surface and
subsurface soils at the Anti-Tank/Rocket Grenade Range
Infiltration/Grenade Range MRSs.

2. Identify the decisions. Are groupings of MEC/MPPEH or MD observed?

3. Identify inputs to the Intrusive anomaly investigation data
decisions. Geophysical mapping data
QC data
4. Define the boundaries of the  The boundaries of the Anti-Tank/Rocket Grenade Range and
study. Infiltration/Grenade Range MRSs.
5. Develop a decision rule. If MEC/MPPEH or MD items are found grouped together, surface soil

samples will be collected using a grid sampling approach from the MRS.
Samples will be collected and analyzed for explosives and select metals
(arsenic, cadmium, chromium, lead, mercury, and selenium,)

6. Specify tolerable limits on Refer to Appendix E, Part I, MC Sampling and Analysis Plan (SAP)
decision errors.

7. Optimize the design for Refer to Appendix E, Part I, MC Sampling and Analysis Plan (SAP)
obtaining data.
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TABLE 3-6
Data Quality Objectives — MC Sampling at the.22-Caliber Target Butt (FTRU-004-R-01) MRS
Step DQO

1. State the problem. There is a potential for MC to be present in the near surface and
subsurface soils at the .22-Caliber Target Butt MRS.

2. Identify the decisions. Do instrument-assisted site walkabout results indicate areas for soil
sampling?

3. Identify inputs to the Instrument-assisted site walkabout observations of small arms ammunition

decisions. or other munitions,

4. Define the boundaries of the  The boundaries of the.22-Caliber Target Butt MRS.
study.

5. Develop a decision rule. If small arms ammunition or potential target/berm areas are observed
during the instrument-assisted site walkabout, discrete soil samples will be
collected in these areas. If no evidence of munitions use is observed, no
samples will be collected. Collected soil samples will be submitted to the
laboratory for analysis of select metals (antimony, copper, lead, and zinc).

6. Specify tolerable limits on Refer to Appendix E, Part I, MC Sampling and Analysis Plan (SAP)
decision errors.

7. Optimize the design for Refer to Appendix E, Part I, MC Sampling and Analysis Plan (SAP)
obtaining data.

3.5 Use of Time Critical Removal Actions during the
Munitions Response Project

No time critical removal actions are anticipated during the duration of the project. If MEC is
encountered during the RF]I, it will be reported and disposed as discussed in Section 3.8.10
and 3.8.11.

3.6 Munition with the Greatest Fragmentation Distance
(MGFD), EZs, and Minimum Separation Distances
(MSDs)

Based on the types of MEC known or suspected to be present at each MMRP site, the
munitions listed in Table 3-7 have been selected for determination of ESQD arcs, which
form the basis for hazardous fragment distances (HFDs), EZs, and MSDs. These distances
are provided in the ESP (Attachment 3-4). The .22-Caliber Target Butt MMRP site is not
listed, because no MEC is known or suspected to be present within this MMRP site.
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TABLE 3-7
Munition with the Greatest Fragmentation Distance by MRS
MEC RFI, Fort Rucker, Alabama

MRS Location MGFD

FTRU-001-R-01 Anti-Tank/Rocket Grenade Range 3.5-inch M28A2 HEAT Rocket
FTRU-003-R-01 Infiltration/Grenade Range M31 Rifle Grenade

If any MEC items are identified other than those listed above, the fragmentation distances of
those items will be evaluated. If MEC with a greater fragmentation distance than the
selected MGFD is encountered, the minimum separation distance (MSD) will be adjusted in
accordance with DDESB TP 16 (Revision 3), Methodologies for Calculating Primary Fragment
Characteristics and the DDESB Fragmentation Database, operations will continue, and an
amendment to the Explosives Site Plan and Work Plan will be submitted for approval.

Any occupied buildings or public roadways within the Hazardous Fragmentation Distance
(HFD) will be evacuated and/or blocked to prevent non-essential personnel from entering
during intrusive operations. Entry control points (ECPs) have been established, as
illustrated on Figures 3 and 4 of the ESP. If a roadway cannot be blocked, spotters will be
used to alert the SUXOS to cease intrusive operations when non-essential personnel
approach/enter HFD areas. Work shall be suspended until non-essential personnel depart
the HFD area. At the Anti-Tank/Rocket Grenade Range, horses stabled within the
equestrian center will be removed from their stalls and withdrawn to beyond the HFD (157
ft).

In the event of an intentional detonation, all personnel and public will withdraw outside
the maximum fragmentation distance (MFD). Horses stabled within the equestrian center on
the Anti-Tank/Rocket Grenade Range will be removed from their stalls and withdrawn to
beyond the maximum fragmentation distance - horizontal (MFD-H). Radio communications
will be maintained among all concerned parties. Avenues of ingress will not be opened
without the express permission of the Demolition Team Supervisor.

Sandbag mitigation is the preferred engineering control (if required) for intentional
detonations. Sandbag mitigations shall be in accordance with HNC-ED-CS-5-98-7, The Use of
Sandbags for Mitigation of Fragmentation and Blast Effects Due to Intentional Detonation of
Munitions and Environmental and Munitions Center of Expertise (EM CX) Safety Advisory:
Use of Jet Perforator During Intentional Detonation While Using Sandbag Mitigation for
Engineering Controls, dated 12 July 2010 (Note: a copy of these guidances will be available
onsite). The implementation of sandbag mitigation during an intentional detonation will
reduce the MFD-H to 200 feet. Figures 3 and 4 of the ESP illustrate this reduction in MFD-H
at each MRS. If an additional reduction of the MFD is required; the Buried Explosion
Module (see DDESB TP 16) will be used.

3.7  Sampling Rationale

The following subsections describe the investigation at each MMRP site, as summarized in
Table 3-8. Historical background information for the three sites is provided in Section 1.
MC sampling will be performed in accordance with the MC SAP (Appendix E).
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TABLE 3-8
Summary of Investigations
MEC RFI, Fort Rucker, Alabama

MMRP Site Investigation Activities

Anti-Tank/Rocket Grenade Transect spacing of 30m to ensure that a 15m radius circle placed anywhere within
Range the site will be crossed by at least one transect.

Intrusive investigation of a statistically representative set of anomalies, (determined
by DGM results).

Biased MC sampling of soil where MEC was detonated (pre- and post-BIP
samples).If MEC/MPPEH or MD items are found grouped together, soil samples
will be collected using a grid sampling approach in the area where the items were
found. Laboratory analysis for explosives and metals (arsenic, cadmium,
chromium, lead, mercury, and selenium).

Infiltration/Grenade Range  Transect spacing of 30m to ensure that a 15m radius circle placed anywhere within
the site will be crossed by at least one transect. Intrusive investigation of a
statistically representative set of anomalies (determined by DGM results).

Biased MC sampling of soil where MEC was detonated (pre- and post-BIP
samples). If significant numbers of MEC/MPPEH or MD are found grouped
together, soil samples will be collected using a grid sampling approach in the area
where the items were found. Laboratory analysis for explosives and metals
(arsenic, cadmium, chromium, lead, mercury, and selenium).

.22-Caliber Target Butt 10% instrument-assisted site walkabout coverage (one 1.5m wide transect every
15m) to ensure that a 15m radius circle placed anywhere within the site will be
crossed by at least one transect.

If small arms ammunition or other munitions are observed, discrete soil samples
will be collected and submitted for laboratory analysis for metals (lead, antimony,
copper, and zinc) .

3.71 Anti-Tank/Rocket Grenade Range (FTRU-001-R-01)

Based on historical site use, the ranges in this site should have a significant density of metal
in the subsurface near any targets and the density should decline with radial distance.
Assuming a minimum radial distance of 15m from each target having at least a moderate
density of subsurface metal related to the target (fragmentation, UXO, practice munitions,
etc.), a transect spacing of 30m will provide a Im “footprint” (within which metallic items
will be detected), resulting in a 3.3% coverage of the site. This coverage ensures that a 15m
radius circle placed anywhere within the site will be crossed by at least one transect and
thus any target of that dimension will likely be identified. This is a conservative approach
given that the anticipated munition with the smallest MFD-H at the range, the MK2 grenade
(121m), indicates that anticipated impact areas at the range will be larger than 121m.
However, if a target is traversed and the resulting intrusive investigations reveal MEC or
MD, additional, more tightly spaced transects may be placed to determine the extent of the
target.

Soil samples collected from the MRS will include pre- and Post-BIP samples and ) soil
samples collected using a grid sampling approach in an area where MEC/, MPPEH, or MD
items are found grouped together, as directed by the PM. Samples will be analyzed for
explosives and select metals (arsenic, cadmium, chromium, lead, mercury, and selenium).
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3.7.2  Infiltration/Grenade Range (FTRU-003-R-01)

Similar to the Anti-Tank/Rocket Grenade Range, if MEC exists at the artillery ranges
associated with the Infiltration/Grenade Range, the strongest indication will likely be
within target areas. A sampling approach similar to the one used at the Anti-Tank/Rocket
Grenade Range, consisting of one transect every 30m and intrusive investigation of a
statistically representative portion of discovered anomalies, will be used. . This is a
conservative approach given that the anticipated munition with the smallest MFD-H at the
range, the MK2 grenade (121m), indicates that anticipated impact areas at the range will be
larger than 121m. However, if a target is traversed and the resulting intrusive investigations
reveal MEC or MD, additional, more tightly spaced transects may be placed to determine
the extent of the target.

Soil samples collected from this MRS will include discovered and (pre- and post-BIP
samples) soil samples collected using a grid sampling approach in an area where
MEC/MPPEH or MD items are found grouped together, as directed by the PM. Samples
will be analyzed for explosives and select metals (arsenic, cadmium, chromium, lead,
mercury, and selenium).

3.7.3 .22-Caliber Target Butt (FTRU-004-R-01)

MC sampling will include discrete soil sampling if small arms ammunition or other
munitions are observed during the site walkabout. If there is no evidence of munitions use
in the MRS, no samples will be collected. Collected soil samples will be sent to the
laboratory for analysis of select metals (antimony, copper, lead, and zinc).

3.74  Soil Sampling Procedures
3.741  TR-02-1 Surface Soil Sampling

The TR-02-1 sampling method will be used to assess shallow soil conditions in areas
constrained by development or dense vegetation. Each sampling location will be defined as
an area Im by 1m. MEC anomaly avoidance will be practiced as described in Section 2.3 of
the HSP (Appendix A). The coordinates of the sampling locations will then be recorded
using GPS and will be based on the center of the sampling area. Soil samples will be
collected by compositing a minimum of 30 sample increments from random locations within
each Im x 1m sampling location. The sample increments will be approximately equal in the
amount of soil, which will be collected from depths of 0 to 6 inches. The sample increments
at each location will be homogenized following the Homogenization of Soil and Sediment
Samples SOP into a single sample before being transferred to the appropriate sample
containers.

3.74.2  Incremental Surface Soil Sampling

Three composite incremental surface soil samples will be collected from each decision unit
(DU). The size of each DU will be established based on the grouping of observed
MEC/MPPEH or MD observed usage and current site layout (such as unvegetated areas).
Decision units will have s boundaries that may range in size from 10m x 10m to 100m x
100m. MEC anomaly avoidance will be practiced as described in Section 2.3 of the HSP
(Appendix A). The incremental samples will be collected using the Systematic Random Multi-
Increment Sampling SOP in Attachment C of the MRP Master Project Plans (CH2M HILL,
2008c). The sample increments will be approximately equal in the amount of soil, which will
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be collected from depths of 0 to 6 inches. Each composite sample will consist of a total of
30 soil increments with a minimum weight of 3 kilograms (6.6 pounds) of soil.

3.74.3  Pre-Blow-In-Place Soil Sampling

The use of explosives during controlled detonation/ blow-in-place (BIP) operations could
potentially impact the surrounding soils. Soil samples will be collected at locations where
MEC is discovered. One grab sample will be collected at the discovery depth of the MEC.

3.744  Post-Blow-In-Place Soil Sampling

Composite surface soil samples will be collected using the TR-02-1 sampling approach in the
resulting crater, and the incremental sampling method will be utilized to collect a sample
from outside of the crater. QA /QC samples will be collected in accordance with MC SAP
(Appendix E of this Work Plan)..

Surface soil samples from the crater will be collected using the TR-02-1 approach described
in the USACE Technical Report ERDC/CRREL TR-02-1, Guide for Characterization of Sites
Contaminated with Energetic Materials (Thiboutot, et al., 2002). Each sampling location will be
defined as an area measuring 1 meter (m) X 1 m. Coordinates of the sampling locations will
be based on the center of the sampling area. Soil samples will be collected by compositing a
minimum of 30 sample increments from random locations within each 1 m x 1 m sampling
location. The sample increments will be approximately equal in the amount of soil, which
will be collected from depths of 0 to 2 inches bgs. The sample increments at each location
will be composited into a single sample following the Homogenization of Soil and Sediment
Samples SOP in Appendix C of the MRP MPP (CH2M HILL, 2008a) prior to being
transferred to the appropriate sample containers.

Additionally, the use of explosives during the MEC intrusive investigation could also
impact the soils ejected from the crater. Surface soil samples will be collected outside the
crater utilizing the incremental sampling method. The decision unit for the post-BIP sample
collected outside the crater (outside the 1 m x 1 m TR-02-01 sampling area) will be roughly
circular and centered upon the crater, with a radius of up to 15 m to encompass the visible
ejecta pattern. The maximum radius of 15 m is based on work conducted by the US Army
Engineer Research and Development Center entitled “Explosive Residues from Blow-in-
Place Detonations of Artillery Munitions”(Pennington, et al., 2008). This paper concluded
that the majority of the explosives residue mass falls within 15 m of the detonation center.
The soil samples will be collected in accordance with the incremental sampling SOP in
Appendix C MRP MPP (CH2M HILL, 2008a). At least 30 aliquots of soil will be collected
from 0 to 2 inches bgs and homogenized in accordance with the SOP in Appendix C of the
MRP MPP.

3.8  Munitions Response Field Activities
3.8.1 Mobilization and Site Preparation

Mobilization consists of transporting personnel and equipment to the work site and
establishing temporary facilities and site controls, consisting of portable sanitary facilities,
decontamination area, and site refuge area. Initial site activities include QC planning of
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blind DGM seed planting locations and setup of the Instrument Verification Strip (IVS) to be
used as part of the GSV process (described in Section 3.8.7 and Attachment 3-2). A metal
detector Instrument Source Point (ISP) will be established. The ISP will be used to confirm
the metal detection equipment is working correctly and the equipment operator is
demonstrating proficiently equipment use.

3.8.2 MEC Avoidance/Escort

Within the Anti-Tank/Rocket Grenade Range MRS and the Infiltration/Grenade Range
MRS, where MEC is known or suspected to occur and no clearance activities have been
completed, UXO Technician support for MEC avoidance will be provided. MEC avoidance
techniques are steps implemented by a UXO Escort to avoid any potential surface or
subsurface MEC; subsurface avoidance will be performed during intrusive sampling
operations.

Activities requiring MEC avoidance and/or escort activities include, but are not limited to,
land surveying, environmental and natural resource assessments, vegetation removal, and
sampling of environmental media. The MEC avoidance procedures established in MR
Standard Operating Procedure (SOP) 001 (Attachment 3-3) will be followed.

3.8.3  Boundary Survey

Prior to the start of vegetation removal, CH2M HILL will use handheld GPS devices
(accuracy of 1-3m) to mark the extent of each site that will be subjected to vegetation
removal and transect surveys. Clear boundaries such as roadways will not be marked. The
site boundaries will be prominently marked using highly visible flagging tape placed at
maximum distances of 20m between points.

3.84  Vegetation Clearing

Areas of the Anti-Tank/Rocket Grenade Range MRS and the Infiltration/Grenade Range
MRS that have brushy undergrowth or tree cover that might impede DGM operations will
require vegetation clearing to establish the DGM transects. Vegetation clearing will consist
of manually or mechanically removing brushy undergrowth and small trees (<4 inch
diameter), where necessary. Personnel will use mechanical means where possible and
manual means in the other areas.

Vegetation clearing will be conducted by a vegetation clearing subcontractor under the
supervision of at least one UXO Technician II or higher for MEC avoidance, in accordance
with CH2M HILL MR SOP 001, Anomaly Avoidance Procedures (Attachment 3-3). The
subcontractor will use a handheld global positioning system (GPS) or compass bearings and
tapes to locate approximately 30-meter separated transects through the wooded areas. Any
MEC or MPPEH discovery will be documented and managed in accordance with Section
3.8.10.

3.8.5 Instrument-assisted Surface Clearance

Instrument-assisted surface clearance will be performed along wooded transects in the Anti-
Tank/Rocket Grenade Range MRS and the Infiltration/Grenade Range MRS by UXO
Technicians to ensure the safety of DGM crews and to remove metallic debris that would
impede subsurface anomaly detection. Handheld all-metals detectors (White’s XLT, or
equivalent) will be used for this task. The handheld all-metals detectors will be checked
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twice daily (before and after use) over a small metallic item (i.e., a 1/2” x 4” section of pipe)
at a test location to ensure function and operation. Any MEC/MPPEH discoveries will be
documented and managed in accordance with Section 3.8.10. A minimum of one UXO
Technician III and two UXO Technicians I or II will perform the surface clearance.

3.8.6  Transect Stakes Survey

An Alabama-licensed PLS will place stakes rising no higher than 1 ft above ground surface
along the center of the established transects at approximately 75-ft intervals. These stakes
will be used by the DGM teams to position DGM data and assist in anomaly reacquisition.
The stakes are no greater than 1 ft above ground surface in order that the EM61 can pass
over them without contacting them (and forcing them out of the ground.) Stakes will also be
placed at any turning point along the transect (for example, at the endpoints of any segment
of the transect established around trees or other obstructions). Figures 3-1 and 3-2
(Appendix B) show the site boundaries and idealized transects for the Anti-Tank/Rocket
Grenade Range MRS and the Infiltration/Grenade Range MRS, respectively. Actual transect
locations will be based on field conditions.

Site survey personnel will be accompanied by at least one UXO Technician II or higher,
performing MEC avoidance procedures. If MEC or MPPEH is detected during surveying,
operations will be temporarily stopped and the item will be documented and disposed of
according to the procedures in Section 3.8.10 and 3.8.11.

3.8.7 Digital Geophysical Mapping (DGM)
3.8.71  Overview

At the Anti-Tank/Rocket Grenade Range MRS and the Infiltration/Grenade Range MRS,
instrument-assisted surface clearances will be followed by DGM surveys of the transects to
non-intrusively identify subsurface anomalies possibly representing MEC. Prior to and
during the DGM, the GSV process, including an IVS and QC seeding, will be performed (see
Section 3.8.7.2).

DGM will be completed using EM61-MK2 time-domain electromagnetic metal detectors to
map the investigation area and select DGM anomalies that could potentially represent
subsurface MEC. The DGM team will include a field geophysicist experienced in MEC
projects, and a geophysical technician. All geophysical and positioning data will be digitally
recorded and downloaded at the end of each day.

Following data processing and interpretation, a statistically significant sample of DGM
anomalies potentially representing MEC will be selected for intrusive investigation.

3872 GSV

The GSV is a physics-based presumptively selected technology process in which signal
strength and sensor performance are compared to known response curves of industry
standard objects (ISOs)' to verify DGM systems prior to and during site surveys. The GSV
process is designed to perform initial verification of the proposed DGM system using an IVS

1 Nelson, H.H., T. Bell, J. Kingdon, N. Khadr, and D. Steinhurst. 2009. EM61-MK2 Response of Three Munitions Surrogates.
NRL/MR/6110-09-9183. March
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followed by a “blind” seeding program for continued verification throughout the field
operations.

During the vegetation removal or survey of the transect stakes, QC ISOs (Nelson et al., 2009)
will be placed along transects, directly between survey stakes so the data collection crews
will pass over them, and an Alabama-licensed PLS will record these locations. For open
areas in which transects are not bounded by cut vegetation and stakes, the QC seed will be
placed along the section between two flags but the location will be obscured such that the
team does not know where it is placed. The “blind” QC seeds will be used for ongoing QC
on the detection, selection, and intrusive investigation process. The locations of QC seeds
will be known by QC personnel, but not shared with data collection/operational personnel
until the operation being checked has been completed. The GSV Plan, provided as
Attachment 3-2, provides details of the equipment, approach, methods, and operational
procedures to be used in performing the IVS and QC seeding.

3.8.7.3 Geophysical Investigation Plan (GIP)

The GIP, provided as Attachment 3-1, provides details of the equipment, approach,
methods, operational procedures, and QC to be used in performing the DGM investigations.

3.8.8 Instrument-Assisted Site Walkabout

An instrument-assisted site walkabout over at least 10 percent of the .22-Caliber Target Butt
MMREP site will be performed by UXO Technicians for the purpose of identifying any areas
where small arms or ammunition may be present or if evidence of a berm exists. Handheld
all-metals detectors (White’s XLT, or equivalent) will be used for this task. Figure 3-3
(Appendix B) shows the site boundaries and the idealized path for the site walkabout
within the .22-Caliber Target Butt MMRP site MRS.

If observations of a berm, small arms ammunition or other munitions items are made, the
observations will be used to bias the locations of soil sample collection. If no observations
of a berm, small arms ammunitions or other munitions are made, no soil samples will be
collected.

3.8.9 Intrusive Investigation

The following subsections detail the statistical approach for selection of anomalies to be
investigated and processes for reacquisition, excavation, removal verification, and QC of the
intrusive investigation locations.

Because Fort Rucker conducts aviation operations, the Directorate of Plans, Training,
Mobilization, and Security Airspace will be contacted prior to intrusive operations to allow
a Notice to Airman to be posted. The Directorate of Family and Morale, Welfare and
Recreation; the Fort Rucker Golf Course; and the Fort Rucker Equestrian Center, as
applicable, will also be notified. Efforts will be made to perform intrusive operations during
low-use periods.

3.8.9.1  Statistical Anomaly Selection Approach

A statistically representative set of anomalies will be intrusively investigated to identify the
nature and extent of the anomaly sources. The tool to be used for statistical sampling within
the MMRP sites is the Estimating a Proportion method. Using the following statistical
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sample size formulas for categorical data, it is possible to determine the necessary sample
size of DGM anomalies to be intrusively investigated and classified within a population of
anomalies (e.g., within a transect, group of transects, or site) when that population can be
assumed to be homogeneous (or having an equal chance of encountering a MEC item at any
location). If the population of anomalies as a whole appears heterogeneous, the transects
will be divided by density contours and the approach applied to sub-populations consisting
only of the anomalies within areas of relative homogeneity. One can extrapolate the sample
population investigation results to estimate the proportion of MEC to non-MEC across the
population within an acceptable confidence limit and margin of error. When a population
size is large or unknown:
_ Zarq
no= ——

2
€

When a population size is finite or known (finite population correction):
n,

1+ (noj
N

Z, = desired confidence level
p = proportion of MEC classified as DGM anomalies
q = proportion of non-MEC classified as DGM anomalies (q = 1-p)
e = acceptable margin of error for proportion being estimated
no = statistical sample size for a large population
n; = adjusted statistical sample size for a finite population
N = size of the population (number of DGM anomalies along a transect segment)

n =

When estimating the variance of proportional variables (i.e., MEC or non-MEC), it is most
conservative to estimate a population proportion of 50% (p=0.5); the result is that variance
(pq) is maximized and thus, the required sample size is also maximized.

Using a z-statistic for a 90% confidence level (i.e., Zq=1.645) and a margin of error of 5% (i.e.,
€=0.05), the solution for no:

_ Z2pq 1.652(0.5)(0.5)
e’ 0.05°
This formula calculates that a maximum of 272 randomly selected DGM anomalies need to

be classified to determine with 90% confidence and + 5% sampling error the proportion of
MEC to non-MEC DGM anomalies in a large or unknown population.

=272

no

Once the number of DGM anomaly contacts has been determined in a population, one can
use the total number of contacts as the total population (N). If ng is greater than 5% of N
(N*0.05 > ng), one can further reduce the required sample size. Thus, within a population,
once N is known, one can reduce the required sample size by solving for ni:

n, 272
nl = =
n, 272
I+ T+—
N N
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This formula allows scaling of sample size to the appropriate quantity based on (1) the
number of contacts discovered within a population and (2) the pre-determined confidence
level and acceptable margin of error. Figure 3-4 shows results of this calculation for various

population sizes.

FIGURE 3-4
Estimating a Proportion
Population Size (Number of Anomalies) vs
Sample Size (Anomalies to be Investigated)
1000.0
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3.89.2 Reacquisition

Anomalies selected for intrusive investigation will be reacquired using either real-time
kinematic (RTK) GPS (in open areas) or straight-line distances between survey stakes (in
wooded areas). The location of each selected anomaly will be flagged 1 ft north of the actual
field location. The flagging will consist of a polyvinyl chloride (PVC) flag with the unique
identifier number recorded in indelible ink.

3.8.9.3  Anomaly Excavations

Handheld metal detectors (Whites XLT and Schonstedt GA-52Cx, or comparable) will be
used to predict proximity to the anomaly. Based on the types of munitions items potentially
present at the site, the total depth of excavation will not exceed 2 ft below ground surface
(bgs). Since majority of munitions items are typically found within the first 2 feet below
ground surface; it is not anticipated that items will be found beyond 2 feet bgs. Hand
grenades do not typically penetrate the ground surface. Rifle grenades are found in the
shallow subsurface because they are fired at low velocity, at a low angle. Anomalies located
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at depths greater than 2 ft bgs will be documented, but left in place. The MEC teams
performing this work will be composed of at least one UXO Technician II and up to four
UXO Technicians II or I supervised by a Technician III. Details associated with this
operation are included as Attachment 3-3 (SOPs). The handheld all-metals detectors will be
checked twice daily (before and after use) over a small metallic item at a test location to
ensure function and operation.

Small hand tools, such as shovels, spades, trowels, and pry bars, will be used to access the
anomaly. Hand tools will be used for the majority of the items, which generally are expected
to be found near the surface. The following basic technique will be used for anomaly
excavation:

e The UXO Technician will investigate within a 1-meter radius, or to the limits of
detection, of the flagged anomaly with an appropriate geophysical instrument.

¢ Until identified otherwise, the anomaly is assumed to be MEC. Excavation will be
initiated adjacent to the subsurface anomaly. The excavation will continue until the
excavated area has reached a depth below the top of the anomaly as determined by
frequent inspection with an appropriate geophysical instrument.

e Using progressively smaller and more delicate tools to remove the soil carefully, the
excavation team will expand the sidewall to expose the metallic item for inspection and
identification without moving or disturbing the item.

¢ Once the item is exposed for inspection, the excavation team will determine if it is MEC.

e If MEC is discovered, the SUXOS will notify the CH2M HILL PM, who will contact the
USAEC ERM, USACE PM, and Fort Rucker IRP Manager. The USAEC ERM will be
responsible for notifying the ADEM RPM. MEC will be managed as discussed in
Section 3.8.10.

e If the item is not MEGC, it will be removed and the area will be rechecked to ensure that a
MEC item was not hidden beneath the removed item. The excavation team will then
annotate the results of the excavation on the dig sheet and move on to the next marked
DGM anomaly.

e Anomaly locations inspected, along with results of the inspection, will be documented
by ERRG and provided to the CH2M HILL Project Geophysicist.

Buffer layers of soil that exceed 12 inches in distance from an anomaly may be removed
with mechanical equipment (e.g., backhoe or track-hoe). Mechanical excavation will not
occur within 12 inches of an anomaly and will commence to the side of the anomaly. Within
12 inches of an anomaly, the excavation team will resume manual excavation with hand
tools to move in horizontally to the anomaly.

MEC teams will intrusively investigate the selected and reacquired anomalies and record
results of the investigation on digital dig sheets in handheld Munitions Response Site
Information Management System (MRSIMS) (described in Section 3.11.1) field devices.
3.8.9.4  Removal Verification

Refer to Section 4.3.2.4 for anomaly removal verification processes.
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3.8.9.5  QCInspection during Intrusive Investigations

QC inspection requirements during intrusive investigations are provided in Section 4.3.2.5.

3.8.10 MEC/MPPEH/MD Inspection and Processing for Disposition

A systematic approach will be used for collecting, inspecting, and segregating site debris.
The approach is designed so that materials undergo a continual evaluation/inspection
process from the time they are acquired until the time they are removed from the site.
Segregation procedures begin at the time the item is discovered by the UXO Technician. At
this point, the UXO Technician makes a preliminary determination as to the classification of
the item into one of four categories and the UXO Technician III confirms the item to be
MEC, MPPEH, MD, or other debris (non-munitions related items).

MPPEH and MD will be inspected, certified, verified and disposed of in accordance with
DOD Instruction (DODI) 4140.62, Management and Disposition of Material Potentially
Presenting an Explosive Hazard, and EM 1110-1-4009, Military Munitions Response Actions and
Errata Sheet No. 2. MPPEH inspection shall occur within the MRS, at the location where the
item is encountered.

3.8101 MEC/MDEH

When an initial inspection by a qualified and authorized person determines that the MPPEH
item is hazardous, the item will be classified as MEC/MDEH. The SUXOS and UXOSO will
then make an acceptable-to-move determination for MEC. The SUXOS and UXOSO must
determine that the risk associated with movement is acceptable and that the movement is
necessary for the efficiency of the activities being conducted or the protection of people,
property or critical assets. In such cases, the responsible SUXOS and UXOSO must agree
with the risk determination and document this decision in writing prior to movement of the
MEC or suspect munitions item. UXO qualified personnel may determine that MPPEH is
safe for on-site movement. Written documentation and concurrence of the SUXOS and
UXOSO is not required for MPPEH.

All recovered MEC/MDEH determined unacceptable-to-move will be blown-in-place by
controlled detonation with engineering controls (i.e., sandbag mitigation or the Buried
Explosion Module). MEC/MDEH determined acceptable-to-move by the SUXOS and UXO
Safety Officer (UXOSO) may be moved within the MRS for the purpose of conducting
disposal operations away from any inhabited buildings, structures, or roadways. Onsite
demilitarization procedures are presented in Section 3.8.11.

3.8.10.2 MDAS

MPPEH items require a 100 percent visual inspection of all surfaces to result in a
classification as MDAS. If this cannot be achieved, the items will be handled as MDEH.
Explosive venting of such items will allow for subsequent visual inspection of all surfaces of
the items and classification as MDAS.

The SUXOS and UXOSO will provide 100 percent visual inspection, verification, and
certification of MDAS. MDAS will be documented as such by signature from the two
inspectors on the DD Form 1348-1A. The following statement will be included on the DD
Form 1348-1A:
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“This certifies that the material potentially presenting an explosive hazard listed has
been 100 percent properly inspected and to the best of our knowledge and belief, is
inert and/or free of explosives.”

Quality control procedures are presented in Section 4.3.2.5. Disposition procedures are
presented in Section 3.8.13.

3.8.10.3 Other Debris

The UXOQCS will perform random checks to confirm that segregated non-range related
items classified as “other debris” (such as targets, scrap metal, etc,)are free from explosive
hazards, engine fluids, illumination dials, and other visible liquid HTRW materials.
Disposition procedures for other debris are presented in Section 3.8.14.

3.8.10.4 Quality Control of MEC/MPPEH/MD Ins pection and Processing

The UXOQCS will perform daily audits of the procedures used by UXO Technicians for
processing MPPEH and MD as required by EM 1110-1-4009 Chapter 14. Additionally, the
UXOQCS will perform and document random sampling (by pieces, volume, or area) of all
MPPEH/MD collected from the various teams to ensure that no items with explosive
hazards, engine fluids, illuminating dials, and other visible liquid HTRW materials are
identified as MD or other debris.. The UXOQCS will perform daily audits to ensure that the
specific procedures and responsibilities for processing MDEH/MDAS for chain-of-custody,
segregation, and accountability specified in this Work Plan are being followed and that all
processing of MDEH/MDAS is being performed safely, consistent with applicable
regulations.

3.8.11 Onsite MEC and MPPEH Demiilitarization
3.8.11.1 General

Explosives operations will comply with procedures outlined in Technical Manual (TM) 60A-
1-1-31, EOD Disposal Procedures, and EM 385-1-97, Explosives Safety and Health Requirements
Manual. Onsite demilitarization will be by controlled denotation applying commercial
explosives. The commercial explosives will be transported to the site using just-in-time
delivery, and in accordance with Alabama statutes, DoD, ATF&E, USACE, and Fort Rucker
requirements, and the Explosives Management Plan (EMP) in Section 5.

Demolition operations will be performed daily or the items will be properly secured and
guarded until operations can be conducted. Consolidated detonations and collection points
will not be used during this project.

3.8.11.2 Demolition Team

The Demolition Team will be composed of a minimum of three UXO qualified individuals.
The Demolition Team Supervisor will coordinate with the UXOSO, who is not a member of
the Demolition Team. The Demolition Team Supervisor will inspect each post-detonation
location after a minimum of 5 minutes have passed to confirm a complete detonation, assess
fire hazards, assess the response, and recover potential remaining explosives that were not
consumed in the explosion.

CONTRACT #: W91ZLK-05-D-0014 3-21 RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN
MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

3.8.11.3  Demiilitarization Operations

Prior to demilitarization operations, the SUXOS will notify and coordinate with local
emergency services to reduce public exposure, maintain safety, and keep the public
informed. The emergency contacts and phone numbers are provided in the APP/SSHP,
located in Appendix D.

In addition, all non-essential personnel to the operations will be evacuated to a distance
greater than the established MSD for the MEC being detonated. Prior to priming of
demolition charges, all avenues of entry will be physically blocked and positive control will
be maintained. Entry control points shall be established in accordance with the ESP. Radio
communications shall be maintained among all concerned parties. Avenues of ingress will
not be opened without the express permission of the Demolition Team Supervisor.

While preparing MEC for detonation, the Demolition Team Supervisor will ensure that the
number of personnel onsite is kept to the minimum required to safely accomplish the
disposal mission. The MEC disposal process will be performed in accordance with
demolition practices outlined in TM 60A-1-1-31 and manufacturer’s guidelines. Attachment
3-3 provides additional activity checklists and procedures.

During demolition operations, the Demolition Team Supervisor will control and be
responsible for explosive disposal operations to ensure the following:

e The area is clear and remains clear of unauthorized personnel.
e The MSD is the maximum fragmentation distance or applicable Maximum Credible
Event (MCE) K328 distance for the item being destroyed or demilitarized.

e Disposal detonations are configured in a manner that precludes fragments from
entering inhabited areas and limits blast wave damage to facilities and property.

e The UXOSO shall have sole custody of and maintain the firing device, and shall not
delegate or authorize connection to the firing device or initiation of the pyrotechnic
chain until the MFD is secured for horizontal and vertical fragmentation distances
are evacuated of personnel and aircraft. Only the UXOSO may give permission to
the Demolition Team Supervisor to prime a detonation and ignite or fire a
detonation.

e The Demolition Team Supervisor shall confirm by verbal communication and
document the time of communication approval from the UXOSO to authorize an
explosion.

Preparatory activities for demolition:
e Review of the DDESB-approved ESP for conformance to plan criteria
e Review and conform to EMP guidance and requirements

e Identify MDEH or MPPEH item and applicable technical publication or
ORDATA II Database (http://ordatamines.maic.jmu.edu), for functioning, hazards,
safeties, warnings, and/or notes.
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¢ Document (demo/safety log books) Demolition Team Supervisor and UXOSO
review of commercial explosives manufacturer’s: safety notes, warnings
instructions, and MSDS for explosives and as applicable initiation or firing
device or systems manufacture’s guidelines.

e Establish FAA Notice to Airmen (NOTAM) as applicable

e Review points of contacts list, emergency upwind rally points and evacuation
points, location and directions to hospital and ensure that detonation and safety
support vehicles have directions and map to the hospital with communications
and ensure demolition vehicle has two (2) - 20lb BC rated fire extinguishers.

¢ Ensure emergency response equipment identified within APP is on hand
e Ensure two means of communications are available
e Designate essential personnel to be involved in the operation

e Acquire protective work materials and implement approved engineering
controls

e Provide warning signal briefing to operational personnel and visitors:
o One 30-second horn blast prior to explosives preparation and handling;

o Three 30-second horn blasts separated by five seconds of quiet per horn
blast, one minute prior to detonation event; three oral shouts “Fire in the
Hole!” 15-seconds prior to initiation of detonation, shouted toward the
detonation location, and then 90 degrees right and left of detonation
location;

o Two 30-second horn blasts separated by 5 seconds of quiet as the “All
Clear” signal.

o Use warning flag “Bravo Red Flag” at Entry Control Point (ECP) when
explosives have been delivered and during use.

e Ensure proper movement of explosive material and vehicle operations in
accordance with EMP and DOT regulations.

e Complete detonator tests for all electric detonators at least 25 feet from and
downwind of MEC/MPPEH or other donor explosives.

e Detonation (det) cord will be placed at least 50 feet from detonation materials
until ready for use. Cap and det cord mating for sensitized det cord will be
performed 50 feet away and downwind from all donor explosives and
MEC/MPPEH items.

e Asapplicable to explosive operation, prior to each daily use of time fuse, verify
the burn rate for the time/safety fuse; to ensure enough time fuse is
requisitioned/delivered to achieve a minimum burn personnel separation time
of 10 minutes. This event shall be confirmed by UXOSO and documented in
applicable log books. Do this burn test using an 18-inch section of time fuse
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downwind and 50 feet from explosive material/ MEC/MPPEH. Time recording
shall commence after visible indication of sustained ignition and conclude with
zero indications of sustained burning.

Preparing the Explosive Charge:

All personnel not required to prime charges will depart and proceed to the firing
point or safe area.

Ensure shunt is in place for both opposing ends of blasting wire at the firing
point, and end of wire for walking to the detonation site.

Extend firing wire from upwind location to detonation location, lay wire on
ground, and avoid pulling, snatching, or dragging wire over ground surface.
Ensure 25 feet of wire is located at detonation point,

Perform “Continuity Check” of firing wire removing and closing shuts, if
acceptable continuity; close all shunts, if not acceptable, reject wire and repeat
process.

Acquire detonator(s) and secure under sand bags 25 feet downwind from MDEH
and MPPEH ,

Secure detonator under barricade, electric cap(s) hold lead wires, perform
continuity check of un-shunt lead wires, connect legs of lead wires together to
form shunt. -

STOP - await UXOSO authorization to proceed with priming,.

RFI'WP
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Place donor explosives and det cord on or next to MDEH and MPPEH as
required by technical publication.

Secure detonators under barricade, (electric caps) hold lead wires, un-shunt lead
wires, individually connect legs of lead wires to blasting circuit wire.

Isolate each leg of lead wires to ensure bare wire contact is not possible between
lead wires, insulate each lead wire at all connections with UL rated electrician
tape. Leave detonator(s) under sand bag and 25 feet from MDEH/MPPEH

Ensure there is continuity between the det cord and detonator booster and the
main charge (or det cord and jet-perforator). When ready to use, (cast boosters)
place the det cord through the priming slot on main charge, or set the det cord
detonator booster in the main charge (follow manufactures MSDS and user
instructions for product procured) or (as applicable) secure jet perforator in place
for attack on the target and then place det cord through slot on the perforator.
Ensure the det cord fits securely to the perforator and tape as required. Extend
det cord from target, and secure IAW ESP protective guidance and procedure.

Request permission from UXOSO to prime charge (If multiple charges are to be
primed, only one request to prime is needed).

Remove electric detonator from barricade and place on det cord connecting
explosive charge. Attach the blasting cap(s) to a det cord loop (taped section of
det cord with six-inch det cord extending beyond last side by side det cord taped
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point) Secure blasting caps to double det cord loop section with electrician tape.
Depart area, and notify UXOSO and Demolition Supervisor - that priming is
complete.
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Initiating the charge:

Note:

For use of Non-el © initiation of main charges, follow manufactures instructions and apply
applicable electric firing safety procedures. Remote control electric firing devices are not
authorized.

o Electrical Firing:

— - Depart to the firing point and or safe area.
— - Check in with the UXOSO; to obtain accurate personnel head count and request
permission to fire.

— - Once permission to fire is received from the UXOSO, three loud “fire in the holes”
will be verbally shouted for a 360 degree coverage and one “fire in the hole” will be
transmitted over the radio.

— - Use a blasting machine or device initiate the detonation

e Non Electrical Initiation:

— The UXOSO shall calculate and track the detonation safe separation time for a
person to ignite a time fuse set-up and transit to a safe area. For multiple shots,
the UXOSO shall ensure that ten minutes of time fuse burning time on number
one shot remains after arrival of the person to the safe area. Note: Personnel
transit time shall be calculated at a conservative walking pace of two miles per
hour from detonation location to safe area.

e All personnel not directly involved with the initiation process will depart to the safe
area.

e Ensure all personnel are accounted for and request permission from the UXOSO to
prime and fire. (Note: for time fuse priming, follow manufactures instructions -
product specific). MDEH and MPPEH will initiate by “Det Cord Loop” connected to
main charge, place main charge on or near MDEH/MPPEH as applicable o Technical
Manual guidance, and apply engineering controls as specified within ESP.

¢ Once permission to prime/fire is received from the UXOSO, three loud “fire in the
holes” will be verbally shouted for a 360 degree coverage followed by one “fire in
the hole” transmitted over the radio.

e The farthest team member will initiate the detonation and transmit over the radio
“smoking hole on one, and then two, three as applicable”. The UXOSO will
document the time for initiation of each burn.

e During multiple detonation operations, the time between detonations will be
determined by the UXOSO. The UXOSO will calculate and ensure there is sufficient
time (for all detonations) for all team members to safely transit to the designated safe
area.
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e Once smoke is observed the Non electric initiation person will proceed to the safe
area utilizing the briefed route.

¢ Once all detonations have been initiated the UXOSO will be the last team member to
depart the detonation area for the safe area ensuring all personnel are accounted for
and within a safe area.

e DPost-Detonation
e The EZ will be maintained until a misfire or low order detonation is cleared
e After final detonation initiation a 5-minute wait time will be observed.

e The UXOSO will conduct a visible survey of the area before giving an “all clear” to
proceed back down range.

e The SUXOS and UXOSO will proceed down range to conduct a detonation
verification inspection.

Once the Demolition Supervisor and UXO Technician III have inspected the detonation site
and determined that the area is safe to re-enter, the team members will be authorized to
proceed back down range.

Following the completion of demolition activities, CH2M HILL will notify the USACE ERM,
USACE PM, and Fort Rucker IRP Manager to provide a summary of the demolition
activities and outcome.

3.8.12 MEC Data Reporting

The collection of accurate and detailed data is essential to documenting MEC-related
discoveries and resulting disposition of MEC for future reference. Digital MEC, MDEH,
MDAS tracking forms (in the MRSIMS devices) will be used to list data for each MEC item
encountered. The MEC tracking form will be filled out with the following information:

¢ Unique identity number -Also to be incorporated in photographs of the item (by using a
dry erase board, for example)

¢ Northing and easting coordinates

e Depth to Item —If the item is partially buried, depth to the center of the mass of the item
(recorded in inches)

e Orientation — Geographical direction (N, S, E, W) the item is pointing, unless vertical

e Type and Nomenclature— Type of ordnance and nomenclature, as specifically as
possible; to also be incorporated in photographs of the item (by using a dry erase board,
for example)

e Filler — Type of filler, such as none, inert, high explosive (HE), WP, illumination,
incendiary, chemical, or smoke

e Fuze — Type of fuze, such as none, inert, point detonating, powder train, or base
detonating
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e Date and Time Found — Date when the MEC item was found and approximate time it
was found

e Team or Individual —Team number or individual’s name that found the MEC item
e Disposal — Disposal status
e Date Disposed — Date when the MEC item was disposed of

e Photo identification (ID) - Photo number(s) from camera or ID number if included in
photo

e Comments — Any noteworthy comments.

3.8.13  Certification/Disposal of Scrap Metal

Fort Rucker (the generating activity) will ensure that the quantities of demilitarized
property turned in to the Defense Reutilization and Marketing Office (DRMO) are accurate
and that these quantities are readily verifiable by the DRMO. The DRMO will not accept any
property unless the DD Form 1348-1A contains the demilitarization code or clear text
statement of the demilitarization required.

The generating activity, the Fort Rucker IRP, is responsible for issuing a letter specifying
who is authorized to sign the DD Form 1348-1A. This letter will be retained in the project
files, at the local DRMO, and with the Fort Rucker IRP Manager (as the representative for
the generating facility). It will be updated as needed.

All material generated from the firing and/or demilitarization of munitions will be
rendered free from explosives before being referred to the DRMO for sale. All scrap metal
generated at the site will be disposed of through the local DRMO or, when appropriate and
approved, to a local scrap metal dealer, and will be transferred using DD Form 1348-1A.
Prior to release of the material, the SUXOS and UXOSO will inspect the material in the
containers to ensure that they are free of dangerous items. Final disposition of scrap metal
will be determined by the CH2M HILL PM at the conclusion of the project. DD Form 1348-
1A will be used as 100 percent inspection/100 percent re-inspection documentation. All DD
Form 1348-1A documentation will clearly show the following information in typed or
printed letters:

e Name of SUXOS and the government representative (or designee)
e Organization

e Two signatures not in the same chain of command (i.e., SUXOS and the UXOSO, SUXOS
and a government representative)

e Contractor’s office

e Field office phone number(s) of the persons certifying and verifying the MDAS
e Basic material content (type of metal [e.g., steel, mixed])

e Estimated weight

¢ Unique identification of each sealed container
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e Location where MDAS was obtained
e Seal identification, if different from the unique identification of the sealed container

The certification will be verified (countersigned) by a technically qualified U.S. Government
representative (U.S. citizen) performing the 100% reinspection of the material as designated
by the responsible commander/ generating activity (the Fort Rucker IRP Manager).

CH2M HILL will coordinate with the Fort Rucker IRP Manager, USAEC, and USACE to
maintain the chain of custody and final disposition of the certified and verified materials.
The certified and verified materials will be released only to an organization that will comply
with EM 1110-1-4009, Chapter 14-3(a) (1 and 2). If the chain of custody is broken, the
affected MPPEH will undergo a second 100 percent inspection, a second 100 percent re-
inspection, and be documented to verify its explosive safety status (identified as either MD
or other debris).

Scrap will be segregated into like metals (mainly steel, aluminum, and mixed metal) and
placed into palletized wooden shipping boxes. Each item placed into the box will be
inspected. The boxes will be filled, the covers will be nailed on, and a lead seal will be
affixed. The signed DD Form 1348-1A will accompany each box.

3.8.14  Containerization, Characterization, and Trans portation and Disposal of
Contaminated Material

Recovered visible residual materials and/ or affected soil and any generated
decontamination wastes will be containerized in 55-gallon drums and sampled and
characterized in accordance with the FSP (Appendix E, Part I). The material will be
documented as MEC/MPPEH and/or MDAS, and will be managed, transported, and
disposed of in accordance with the ESP and the Waste Management Plan under chain-of-
custody control (Appendix E, Part I).

3.8.15 Unintentional Detonation

These emergency procedures provide a plan in the event of an explosive emergency and
provide procedures to be followed to limit the extent of injury and damage until qualified
professionals can arrive to provide assistance. After an explosion occurs, additional
explosions may occur. Therefore, the response to unintentional detonations should involve a
minimal number of personnel. Emergency steps are as follows:

¢ Contact emergency services

e Minimal number of personnel (one person if possible) provides first aid

e Additional personnel withdraw to safe rally point

One MEC-qualified person meets first responders and escorts them to the explosion site

3.9 MC Delineation

Although the results of the 2005 SI indicated that there were no preliminary remediation
goal exceedances for MC in sampled soils, this RFI conservatively includes soil sampling. At
the Anti-Tank/Rocket Grenade Range MRS and the Infiltration/Grenade Range MRS, soil
sampling will consist of: 1) (pre- and post-BIP samples),and if MEC/, MPPEH, or MD items
are found grouped together. These samples will be analyzed for explosives using U.S.
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Environmental Protection Agency (USEPA) Method SW8330A and for select metals (arsenic,
cadmium, chromium, lead, mercury, and selenium) using USEPA Method SW6010B/7000.

At the .22-Caliber Target Butt MMRP site, the instrument-assisted site walkabout will be
used as the basis for soil sampling. If observations of small arms ammunition or other
munitions items are made, discrete soil samples will be collected at those locations. If no
observations of small arms ammunitions or other munitions are made, no soil samples will
be collected. Collected soil samples will be sent to the laboratory for analysis of select metals
(lead, antimony, copper, and zinc) using USEPA Method 6010B.

The nature and extent of MC contamination at the MMRP sites will be based on exceedance
of laboratory reporting limits for explosives and selected metals. As described in the QAPP
(Appendix E, Part II), screening values were not available in the ADEM Risk-Based
Corrective Action Guidance Manual (ADEM, 2008) or USEPA’s Regional Screening Levels.
If exceedances are reported, the results will be presented to the project team and the extent
of additional sampling (the number of samples, and the step out horizontally and vertically)
will be determined.

3.10 Site Restoration and Demobilization
3.10.1 Site Restoration

Damage caused by equipment or other site activities (e.g., deep ruts) will be repaired and
revegetated as necessary to prevent erosion.

3.10.2 Demobilization

Full demobilization will occur when the project is completed and appropriate QA/QC
checks have been performed. The following activities will occur before demobilization takes
place:

e Confirmation that DGM is complete

e Review of chain-of-custody records to ensure that all field and QC samples were
collected as planned and were submitted for appropriate analyses

e Verification of adequate site restoration

e Inspection, packaging, and shipment of all field equipment to the appropriate location

3.11 Data Management

Before mobilization to the site, the CH2M HILL PM and QC Geophysicist will verify that
appropriate measures are in place to manage and control project data. Project data include
MEC/MD data, surveying data, DGM mapping data, and analytical data. All data will be
cross-referenced in the GIS database and the CSM.

The data warehouse is a Microsoft SQL Server 2005 relational database. This database has a
data structure designed to achieve compliance with the Spatial Data Standards for Facilities,
Infrastructure, and Environment (SDSFIE). SDSFIE provides effective, comprehensive
standards for environmental data management.
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Field and laboratory data are merged into a format that is amenable to the data warehouse.
The data warehouse will contain valid coordinate information for each data point. The
project will utilize ESRI's suite of GIS software for the majority of GIS-related tasks. The GIS
data model will consist of one or more geodatabases. All data points will be pulled directly
from the data warehouse and stored in the geodatabase as a data table. This way all data
from the data warehouse is cross-referenced in the geodatabase.

3111 MRSIMS

The entire MR project process, documentation, and QC will be strictly controlled through
the use of MRSIMS. MRSIMS is a “cradle-to-grave” data management system designed to
track and query all data for MR projects. MRSIMS digitally captures, tracks, and creates
automated reports on:

e Project information, such as personnel, teams, instrument serial numbers, and transect
IDs and locations

¢ Field management notes, such as safety meetings, logbooks, and field requests to
management

e DGM and MEC Team notes, such as transects, files, personnel, methods, instruments,
GPS coordinates, and descriptions of items found

e DGM data processing notes and delivery data, such as file names, processing performed,
QC of data, and delivery dates

e Transect status, such as activities performed by transect and by area, and percents and
quantities complete or remaining

¢ Demolition tracking

¢ QC, such as QC on notes, processing, data, and comparison of DGM results to intrusive
results and field activities

Field operations data will be captured using handheld devices running mobile forms-based
software. The data will be transferred daily to a centralized relational database, where they
will then be validated (QC checks). Data elements will not be allowed to progress to the next
stage of the process until appropriate QC is performed, digitally “signed,” and dated as
checked. A hard copy is provided to ERRG and CH2M HILL’s UXOQCS for review and
signatory approval after download from the handheld devices. The hard copy is retained in
the project files. The data delivery report cannot be created in the system until the QC
Geophysicist has approved the data and the associated documentation.

3.11.2 EM61-MK2 Data

EM61-MK2 data will be temporarily stored in an instrument data logger and then
downloaded into a laptop computer for further onsite processing. Initial data processing
will be performed by the field team and will include reviewing data for integrity and
repeatability. Data will then be uploaded to a project file transfer protocol site for download
and processing and interpretation by MEC-experienced data processing geophysicists.
EM61-MK2 data must be reviewed and approved by the QC Geophysicist, or designee. All
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data will be archived on DVD-ROM or hard drives and provided for the Administrative
Record as part of the RFI Report.

3.11.3  Project Repository and Administrative Record

The project repository will be maintained and updated monthly (both hard copy and
electronic) for the length of the project. Final electronic files will be in text-searchable
Adobe® portable document format (PDF) format and will be accompanied by the metadata
for upload into the Repository of Environmental Army Documents. If required, the COR
will be provided the data and documentation necessary for each MMRP site in the Army
Environmental Database-Restoration Module. In addition, analytical data generated will be
uploaded into the Environmental Restoration Information System on a quarterly basis.

3.12 Geospatial Information and Electronic Submittals

This subsection describes the methods, equipment, and accuracy requirements for
conducting location surveys and mapping and the subsequent development of GIS
databases to support the mapping and document production process. All geospatial data
will conform to the Computer-Aided Drafting and GIS Technology Center SDSFIE and will
be provided in metric units.

3.121  Survey Accuracy

Horizontal and vertical control of Class I, Third Order or better will be established for the
network of monuments. Horizontal control will be based on the metric system and
referenced to the North American Datum of 1983 (NADS83) and the Universal Transverse
Mercator (UTM) grid system.

All newly established control points will be permanent, to allow for future recoverability.
All control points will be established using iron or steel pins, concrete monuments, or other
permanent construction method.

A PLS licensed in the State of Alabama will certify all survey data. The PLS will use either
RTK GPS or conventional geodetic survey instruments to collect or emplace points. Upon
completion of the field work, the easting and northing (x,y) for all control points, grid
corners, transect points, boundaries, and sampling locations will be presented in a certified
letter or drawing, along with an electronic submittal of the same.

Handheld GPS devices with accuracies of 1 to 3 meters may also be used to determine
horizontal coordinates for points, such as sampling locations or site boundaries.

3.12.2  Geographic Information System Incorporation

Spatial data created for the project will be provided in Environmental Systems Research
Institute, Inc. (ESRI)-compliant formats (shapefiles, coverages, or geodatabases). Supporting
tabular data will be provided in Microsoft Excel format, Microsoft Access format, or both, as
needed.
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3.12.3 Plotting

All of the control points recovered and/ or established at the site will be plotted at the
appropriate coordinate points on reproducible electronic media for production of
planimetric or topographic maps at scales appropriate for the parcel size being described.

3124 Mapping

The location, identification, coordinates, and elevations of all control points that are
recovered and/or established at the site will be plotted on one or more site maps. Each
control point will be identified on the map by its name and number and the final adjusted
coordinates.

Each map will include a legend showing the standard symbols used for the mapping, a
north arrow, and a title block.

3.12.5 Digital Data

Location information will be collected as part of the DGM survey and will be sufficient to
accurately relocate the position of DGM anomalies in the field and accurately plot the
position of each anomaly in the GIS.

3.12.6  Computer Files and Digital Data Sets

All final document files, including reports, figures, tables, and appendices will be submitted
in electronic format. These files will be compatible with Microsoft Office 97 or later formats
or will be submitted in PDF format; all files will be submitted on CD or DVD.

All final GIS data generated will be submitted in nonproprietary Spatial Data Transfer
Standard (SDTS) format at the completion of the project, as well as in ESRI-compliant
format. All data will conform to the Spatial Data Standards for Facilities, Infrastructure, and
Environment and will be provided on CD or DVD.

3.13 Investigation Derived Waste (IDW) Plan

Although the waste generated during the field activities is assumed to be nonhazardous, all
containerized waste will be handled as hazardous waste until analytical results of
characterization sampling indicate that the waste is nonhazardous. Exceptions to this
practice include containers identified and labeled as “non-regulated waste”, such as MDAS,
cultural debris, and uncontaminated trash. The IDW expected to be generated during the
field activities includes the following:

e Used personal protective equipment (PPE) and disposable sampling equipment
e Decontamination fluids

e General trash (uncontaminated)

e Empty containers

Details regarding IDW handling and management, and IDW characterization, are presented
in the FSP (Appendix E, Part I).
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3.14 Risk Characterization and Analysis

The RFI will provide data necessary to identify the need for and scope of appropriate MEC
removal actions and to complete a MEC risk analysis for the sites. Detected concentrations
of MC will be compared against soil background values for metals (if available) and human
health and ecological risk screening levels to assess if there is a potential for impact to
human health or ecological receptors at each MRS. If a site has detected levels above
screening levels, additional human health and ecological risk assessments will be
conducted. The risk assessment methodology is detailed in Attachment 3-5 (Risk
Assessment Protocol).

3.15 Analysis of Land Use Controls

The RFI will provide data necessary to identify the need for and scope of appropriate land
use controls for the sites. The analysis of land use controls will be conducted as part of the
CMS phase of the RFI.

3.16  Preparation of the Five-Year Review Plan

Fort Rucker is currently conducting installation-wide remedy reviews every 5 years, with
the next scheduled review in 2014. By 2014, each of the MMRP sites discussed in this Work
Plan will be managed on a consolidated schedule with the other sites managed at the
installation. The 5-year remedy review in 2014 will evaluate the implementation and
performance of the remedies to determine the extent to which the remedies are or will be
protective of human health and the environment. Evaluation of the remedies and the
determination of protectiveness, determined through a risk assessment or through the
Alabama Risk-Based Corrective Action Guidance, will be based on and sufficiently
supported by data and observations.
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Section 4. Quality Control Plan

4.1 Introduction

This QCP describes the QC approach and procedures to be used for this project. The
requirements and systems established in this QCP are relevant and applicable to project
work performed by CH2M HILL and its subcontractors. Refer to the GIP, presented in
Attachment 3-1, for DGM systems QC. The QAPP is included as Part II of the MC SAP
(Appendix E).

4.2  Project Organization and Responsibilities

This section identifies key project team members, lists the QA /QC responsibilities
associated with each position, and describes communication procedures that will be
followed throughout the project.

4.2.1 Project Team Members

The organizational structure and responsibilities of the project team are designed to provide
QA/QC for the project. The major positions are described in the following paragraphs.

4211 Project Manager (PM)

The CH2M HILL PM for this project is Mark Sherrill. He is responsible for overall project
activities, including cost control, schedule control, and technical quality. In addition, the
CH2M HILL PM develops the Work Plan and monitors task order activities to ensure
compliance with project objectives and scope.

The CH2M HILL PM has ultimate responsibility within the project team for producing
deliverables that are technically adequate, satisfactory to the client, and cost-effective. To
accomplish this, the CH2M HILL PM develops an internal project review schedule, provides
written instructions and frequent guidance to the project team, and monitors budgets and
schedules. The CH2M HILL PM will work with the project team to complete the selection of
an internal QA /QC review team, to coordinate review efforts, to address review comments,
and to adjudicate technical issues.

4.21.2 Senior MR Technical Consultant

The Senior MR Technical Consultant for this project is Kevin Lombardo. This position is a
company-wide resource with significant experience in the various technical aspects
involved in a complex project. The Senior MR Technical Consultant is responsible for the
following:

e Evaluating the technical merit of the work planning documents before field activities
begin, and reviewing all deliverables before submittal

e Assisting the CH2M HILL PM in coordinating review efforts, addressing review
comments, and resolving technical issues
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421.3  Corporate MR Safety and QC Officer
The Corporate MR Safety and QC Officer for this project is George DeMetropolis. The

Corporate MR Safety and QC Officer’s responsibilities include, but are not limited to, the
following:

e Reviewing and approving the qualifications of the proposed MEC operations staff and
MEC services subcontractors

¢ Ensuring that the required MEC safety records are generated and retained as prescribed
in this QCP

e Performing MEC QC audits and surveillance as needed

e Ensuring that the responsibilities specific to MR operations are performed by the UXO
Technicians

The Corporate MR Safety and QC Officer will coordinate with the CH2M HILL PM and the
SUXOS\SM and has authority to enforce the MEC procedures defined in this QCP. The
Corporate MR Safety and QC Officer, along with all onsite UXO Technicians, has the
authority to stop work to ensure that project activities comply with MEC-related
specifications of this QCP, the contract, and the project. This authority applies equally to all
project activities, whether performed by CH2M HILL or its subcontractors.

4214  SUXOS/SM
The SUXOS/SM for this project is Chris Rose. The SUXOS/SM responsibilities include, but

are not limited to, the following:

¢ Opverseeing the execution of all onsite activities. The SUXOS/SM will be responsible for
overseeing scheduling of UXO personnel and ensuring that surface clearance activities
are performed in accordance with the specified plans.

e Coordinating all aspects of S&H related to MEC and coordinating with the UXOSO to
promote the health and safety of site personnel

4.21.5 UXOQCSMUXOSO

The UXOQCS/UXOSO for this project is Cliff Walden. The UXOQCS/UXOSO
responsibilities include, but are not limited to, the following:

¢ Implementing the MEC-related provisions of this QCP

e Conducting QC inspections of all MEC-related operations for compliance with
established procedures

e Directing and approving all corrective actions to ensure that all MEC-related work
complies with contractual requirements. The UXOQCS will have a direct line of
communication with the CH2M HILL PM, Senior MR Technical Consultant, and
Corporate MR Safety and QC Officer.

e Implementing the APP/SSHP, including the MEC-related and general safety
components
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The UXOQCS/UXOSO will verify compliance with applicable S&H requirements and will
report independently of project management to the CH2M HILL Corporate MR Safety and
QC Officer. The UXOQCS/UXOSO will implement the approved safety programs in
compliance with all applicable requirements, whether DoD, other federal, state, or local;
analyze operational risks, hazards, and safety requirements; enforce personnel limits and
safety EZs for MEC intrusive operations; and conduct safety inspections to ensure
compliance with safety codes.

421.6  Health and Safety Manager (HSM)
The HSM for this project is Mike Goldman. The HSM is responsible for:

¢ Reviewing and approving the APP/SSHP as well as subcontractor AHAs.
e Acting as the POC for the UXOSO for any health- or safety-related issues
e Conducting project audits

Investigating any accidents that occur during the project

422  Project Communication

During the field investigation, the field teams will meet daily to review the status of the
project and to discuss technical and safety issues. When necessary, other meetings will be
scheduled, or the SUXOS\ SM will meet individually with field personnel or the
subcontractors to resolve problems. During the field effort, the SM will prepare a weekly
report detailing project progress.

During the field effort, the SUXOS/SM will be in regular telephone or face-to-face contact
with the project team. When significant problems or issues requiring additional authority
occur, the SUXOS/SM can immediately contact the CH2M HILL PM for assistance.

4.3  Definable Features of Work (DFOW) and Three-Phase
Control Process

MEC-related QC will be monitored through the DFOW using a three-phase control process.

431  Definable Features of Work
The MEC-related DFOWs for this project are as follows:

¢ Planning/Premobilization Activities
e Mobilization/site preparation

e Transect survey

e Vegetation clearing

e Surface clearance

e DGM

e Instrument-assisted walkabout

e Intrusive Investigation
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¢ Management of MPPEH/MDEH/MDAS, including inspection, demilitarization,
certification, verification, and disposition

e Demobilization

e Report Preparation and Approval

43.2  Three Phases of Control

4321  Overview

The UXOQCS/UXOSO is responsible for ensuring that the three-phase control process,
consisting of the Preparatory Phase, the Initial Phase, and the Follow-up Phase, is
implemented for the MEC-related DFOW listed in this QCP, regardless of whether it is
performed by CH2M HILL or its subcontractors. Each control phase is important for
obtaining a quality product and meeting the project objectives; however, the Preparatory
and Initial Phases are particularly valuable in preventing problems. Production work is not
to be performed on DFOW until successful Preparatory and Initial Phases have been
completed.

43.21.1 Preparatory Phase

The Preparatory Phase begins with the planning and design process and leads to actual field
activities. Successful completion of the Preparatory Phase verifies that the project delivery,
QC, and safety plans have been completed. The following actions will be performed as
applicable for each DFOW:

e Confirm that the appropriate technical procedures are incorporated into the project
Work Plan and review procedures.

e Confirm that adequate testing is called for to ensure quality delivery.

e Confirm definition of preliminary work required at the work site and examine the work
area to confirm that required preliminary work has been properly completed.

¢ Confirm availability of required materials and equipment.

e Examine materials and equipment to confirm compliance with approved submittals and
procedures.

e Ensure that equipment testing procedures are in place, with control limits and
frequency, for each piece of equipment.

e Confirm the qualifications/training of personnel and verify that roles/responsibilities
are well-defined and communicated.

e Confirm with the UXOSO that the site APP/SSHP adequately addresses the work
operations and that applicable safety requirements have been incorporated into the
APP/SSHP.

e Discuss methods to be used during the field activities.

e Confirm that any required permits and other regulatory requirements are met.
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e Verify that lessons learned during previous similar work have been incorporated as
appropriate into the project procedures to prevent recurrence of past problems.

Project personnel must correct or resolve discrepancies between existing conditions and the
approved plans/procedures identified by the CH2M HILL PM, SUXOS/SM, and other team
members during the Preparatory Phase. The CH2M HILL PM or designee must verify that
unsatisfactory and nonconforming conditions have been corrected before authorizing work
to begin. Results of these activities will be documented in a DFOW-specific Preparatory
Phase Inspection Checklist and summarized in the daily QC report.

4.3.2.2 Initial Phase

The Initial Phase occurs at the startup of field activities associated with a specific DFOW.
The Initial Phase confirms that this QCP, other applicable Work Plan sections, and
procedures are being effectively implemented and the desired results are being achieved.

During the Initial Phase, the first segment of the DFOW is observed and inspected to ensure
that the work complies with contract and Work Plan requirements. The Initial Phase will be
repeated if acceptable levels of specified quality are not achieved. The following actions will
be performed for each DFOW:

o Establish the quality of work required to properly deliver the project in accordance with
contractual requirements. The SUXOS/SM will ensure that the field teams are aware of
expectations associated with the field methods established during the Preparatory Phase
by observing the initial work activities and interacting with the CH2M HILL PM,
SUXOS/SM, and responsible subcontractors” supervisors.

¢ Resolve conflicts. The UXOQCS will provide guidance to the CH2M HILL PM and
responsible supervisor(s) in resolving conflicts. Should conflicts arise in establishing the
baseline quality for the DFOW, the responsibility to resolve the conflict rests with the
CH2M HILL PM. Should the conflict not be resolved in a manner that satisfies the
project requirements, the UXOQCS, and/ or the Corporate MR Safety /QC Manager
must elevate the conflict to the corporate level and issue a nonconformance report. The
UXOQCS may issue a stop work order when a nonconformance to a DFOW is observed.
The UXOQCS will determine whether retraining of personnel, adjustments of
equipment and/or plans and procedures, etc., are necessary.

e Verify APP/SSHP development. The UXOSO will verify that the site APP/SSHP was
developed to ensure that the AHAs adequately address field conditions and potential
hazards. The UXOQCS will confirm that applicable safety requirements are being
implemented during field activities.

Upon completion of Initial Phase activities, the results will be documented in the Initial
Phase Inspection Checklist (Appendix F) and the QC logbook and summarized in the daily
QC report. Should results be unsatisfactory, the Initial Phase will be rescheduled and
performed again.
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43.23  Followup Phase

Completion of the Initial Phase of QC activity leads directly into the Follow-up Phase, which
addresses the routine day-to-day activities at the site. Specific concerns associated with the
Follow-up Phase include:

e Inspection of the work to ensure that it complies with the contract and Work Plan
requirements

e Evaluation of the work and confirmation that quality is being maintained at least at the
level established during the Initial Phase

¢ Evaluation and confirmation that required testing is being performed in accordance with
procedures established during the Preparatory Phase and confirmed during the Initial
Phase

¢ Confirmation that nonconforming work is being corrected promptly and in accordance
with the direction provided by the UXOQCS. Nonconformance to project requirements
will result in reperformance to meet project requirements.

To conduct and document these inspections, the UXOQCS will generate the Follow-up
Phase Inspection Checklist (Appendix F). The Follow-up Phase inspections will be
performed daily or as otherwise identified in this QCP until the completion of each DFOW.

The UXOQCS is responsible for onsite monitoring of the practices and operations taking
place and verifying continued compliance with the specifications and requirements of the
contract and approved project plans and procedures. The UXOQCS is also responsible for
verifying that a daily S&H inspection is performed and documented as prescribed in the
APP/SSHP (Appendix D). Discrepancies between site practices and approved plans and
procedures will be resolved and corrective actions for unsatisfactory and nonconforming
conditions or practices will be verified by the UXOQCS or a designee prior to authorizing
work to continue. Follow-up Phase inspection results will be documented in the QC logbook
and summarized in the daily QC report.

4324  Anomaly Removal Verification

Once the source of an anomaly is removed, the hole will be checked by the MEC team with
an EM61-MK?2 for additional masked anomalies from the primary contact. The depth of the
excavation will be decided based no further detection of an anomaly. If 15 percent of the
anomaly investigations yield no contact with a metallic item, a root cause analysis will be
performed by the CH2M HILL Project Geophysicist to determine if this is acceptable.
(Often, when selecting anomalies with amplitudes just above background noise there can be
a high “false positive” rate, which can be acceptable when using a conservative anomaly
selection approach.)

Should large amounts of non-munitions related debris be encountered in a single anomaly
location without any evidence of munitions, anomaly investigation at the location may be
terminated. In this instance, the approval of the UXOQCS and the QC Geophysicist will be
required to verify that the items discovered were appropriate for the initial anomaly
amplitude. The results of the investigation will be documented.
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43.25 QC Inspection during Intrusive Investigations

The following procedure will be followed for QC inspections during the intrusive
investigations:

e After the dig team intrusively investigates an anomaly location, the hole will be left open
to the depth investigated and a PVC flag will be placed in the hole and bent after the
investigation is completed.

e The UXOQCS will inspect at least 10 percent of the intrusively investigated anomaly
locations using an EM61-MK?2 to determine whether all detectable metallic items within
a 1-meter radius of the hole have been removed. The inspection will be at random but
spatially distributed locations.

e All holes related to intrusive investigations will be filled back to original grade after
QC/QA is complete. Open holes will covered before the team departs the project site
each day.

¢ Blind seed locations will be compared against selected targets to ensure 100% selection
of blind seed locations; failure to achieve 100% selection of blind seed locations will
result in root cause analysis and re-inspection of geophysical raw data.

e Additional QC analysis of intrusive investigation results versus original amplitude of
DGM anomalies will be performed by the CH2M HILL Project Geophysicist. This will
include a qualitative review of the intrusive results against the original amplitude to
determine, using professional judgment, whether a significant mismatch exists (i.e. the
discovered source could not have created an anomaly of the amplitude recorded.)
Anomaly locations where reinvestigation is found to be required through this process
will be tracked in MRSIMS (see Section 3.11.1) and reinspected.

If the UXOQCS determines that inspection results require a change in intrusive team
procedures or reperformance of any work, EERG will provide documentation of corrective
actions to the CH2M HILL Project Geophysicist; likewise if the CH2M HILL Project
Geophysicist requires reinvestigation, EERG will provide documentation of corrective
actions to the CH2M HILL Project Geophysicist.

4.3.2.6 Additional Audits

Additional audits performed on the same DFOW may be required at the discretion of the
UXOQCS. Additional preparatory and initial audits are generally warranted under any of
the following conditions: unsatisfactory work, changes in key personnel, resumption of
work after a substantial period of inactivity (for example, 2 weeks or more), or changes to
the project scope of work/specifications.

4.3.2.7  Final Acceptance Audit

Upon conclusion of the DFOW and before closeout, the Final Acceptance Inspection will be
performed to verify that project requirements have been met. Outstanding and
nonconforming items will be documented on the Final Inspection Checklist (Appendix F).
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Resolution of each item will be noted on the checklist. Contractor acceptance and closeout of
each DFOW is a prerequisite to project closeout.

4.4 Audit Procedures

The UXOQCS is responsible for verifying compliance with this QCP through audits and
surveillance. The UXOQCS will inspect/audit the quality of work being performed for each
DFOW. The UXOQCS will verify that procedures conform to applicable specifications in
this Work Plan or other applicable guidance. MRSIMS will be used for documenting QC
processes related to DGM and intrusive investigation, as described in Section 3.11.1.
Identified deficiencies will be communicated to the responsible individual and documented
in the QC logbook and daily QC report. Corrective actions will be verified by the UXOQCS
and recorded in the daily QC report.

Corporate safety and QC audits will be scheduled for 2 weeks after the project starts and
then for every 30 days the project continues in the field.

The Inspection Schedule and Tracking Form (Appendix F) will be used by the UXOQCS for
planning, scheduling, and tracking the progress of audits for this project. The information
on the form will be kept up to date and reviewed by the UXOQCS for planning purposes.
Audit activities and corrective actions will be documented by the UXOQCS in accordance
with this QCP. Audit records will be maintained as part of the project QC file. The UXOQCS
will document other QC activities in the QC logbook, daily QC report, and MRSIMS.

Detailed QC procedures for DGM activities are outlined in the GIP (Attachment 3-1). The
QC performed for the DGM activities will be tracked in MRSIMS and will be audited by the
QC Geophysicist or designee.

DFOW responsibilities and procedures are listed in Table 4-1.
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TABLE 4-1

Definable Features of Work Auditing Procedures and Responsibilities
MEC RFI, Fort Rucker, Alabama

Definable Feature of Work with Responsible WP Qc Freq. of
Auditable Function Person(s)’ Audit Procedure Reference Phase? Audit® Pass/Fail Criteria Action if Failure Occurs
Planning
Planning/Premobilization Activities- Project GIS Verify GIS system has been set up and is ready for site data 3.12 PP (0] GIS system has been set up and is ready for site data Do not proceed with field activities until criterion is passed
GIS Setup Manager
Planning/Premobilization Activities- CH2M HILL PM  Verify appropriate measures are in place to manage and control 4.6.1 PP (0] Appropriate measures are in place to manage and control project Do not proceed with field activities until criterion is passed
Document management and control project documents documents
Planning/Premobilization Activities- CH2M HILL PM,  Verify appropriate measures are in place to manage and control 3.10 PP 0} Appropriate measures are in place to manage and control project Do not proceed with field activities until criterion is passed
Data Management QC project data data
Geophysicist
Planning/Premobilization Activities- CH2M HILL PM,  Verify subcontractor qualifications, training, and licenses 4.7.1 PP/IP (0] Subcontractor qualifications, training, and licenses are up to date ~ Ensure subcontractor provides the qualifications, training, and licenses or
Subcontracting uUXxoQcs and acceptable change subcontractor
Planning/Premobilization Activities- CH2M HILL PM  Verify technical and operational approaches have been agreed on PP/IP o} Technical and operational approaches have been agreed on by Do not proceed with field activities until criterion is passed
Technical and Operational approaches by the project team project team and incorporated into the Work Plan
Planning/Premobilization Activities- CH2M HILL PM  Verify GSV Plan has been prepared and approved PP/IP o} GSV Plan has been approved Do not proceed with field activities until criterion is passed
GSV Plan preparation and approval
Planning/Premobilization Activities- CH2M HILL PM  Verify Work Plan has been prepared and approved PP/IP o} Work Plan has been approved Do not proceed with field activities (excluding site mobilization) until criterion
Work Plan is passed
Planning/Premobilization Activities- CH2M HILL PM  Verify personnel qualifications 3.2, PP/IP (6] Personnel qualifications and training are up to date and Do not mobilize field personnel until qualifications and training requirements
Staffing Appendix D acceptable are established
Field Operations
Mobilization/Site Preparation uxoQcs Verify local agencies are coordinated Appendix D PP/IP Local agencies are coordinated Do not proceed with field activities until criterion is passed
Mobilization/Site Preparation uUxoQcs Verify equipment has been inspected and tested 3.8.9.3 PP/IP E Equipment passes inspection and testing Proceed only with activities for which equipment has passed inspection and
testing
Mobilization/Site Preparation uUXxoQcs Verify communications and other logistical support are coordinated Appendix D PP/IP (6] Communications and other logistical support are coordinated Do not proceed with field activities until criterion is passed
Mobilization/Site Preparation uUXxoQcs Verify emergency services have been coordinated Appendix D PP/IP 0} Emergency services are coordinated Do not proceed with field activities until criterion is passed
Mobilization/Site Preparation uxoQcs Verify site-specific training is performed and acknowledged Appendix D PP/IP (0] Site-specific training is performed and acknowledged Do not proceed with field activities until criterion is passed
Mobilization/Site Preparation uxoQcs Verify QC seed locations have been planned and IVS installed 3.81 PP/IP (0] QC Seed location planned, IVS properly installed Do not proceed with field activities until criterion is passed
according to Attachment 3-2,
Mobilization/Site Preparation uUXxoQcs Verify the extent of areas of vegetation removal and transect 3.8.3 PP/IP o} Boundaries of vegetation removal and transect surveys have Do not proceed with vegetation clearance until criterion is passed
surveys have been marked by CH2M HILL using GPS at each been clearly marked with flagging at least every 20m unless clear
MRS boundaries such as roadways exist
Vegetation Clearing SM Verify environmental controls are correct and functional 6.8 IP/IFP (0] Environmental controls are correct and functional Ensure that appropriate environmental controls are in place prior to
proceeding with vegetation removal
Vegetation Clearing SM, UXOQCS Verify vegetation removal is conducted in accordance with (IAW) 3.84 FP D Vegetation removal is conducted IAW Work Plan Stop vegetation removal activities until full compliance can be assured and
Work Plan any activities not performed in compliance are re-evaluated and re-
performed if necessary
Transect Survey SM Verify benchmarks for survey have been established and 3.8.6 PP/IP (0] Benchmarks for survey have been established and documented Ensure benchmarks for survey are established and documented prior to
documented performing survey
Transect Survey SM Verify site boundaries and transects have been established 3.8.6, 3.11 PP/IP (0] Site boundaries and transects have been established Do not proceed with dependent field activities until criterion is passed
Transect Survey SM Verify surveyor notes are legible, accurate, and complete 3.8.6, 3.11 IP (0] Surveyor notes are legible, accurate, and complete Ensure surveyor replaces deficient notes with legible, accurate, and
complete notes
Vegetation Clearing SM Verify personnel qualifications and training Appendix D PP/IP (0] Personnel qualifications and training are appropriate Ensure subcontractor provides appropriately trained and qualified personnel
or replace with properly trained and qualified personnel
Surface Clearance uxoQcs Verify equipment tested IAW QCP 3.8.5 IP/IFP D Equipment testing performed and tests passed Repair or replace equipment
Surface Clearance uUXxoQcs Verify team separation distance is as established in Work Plan Attachment IP/FP D Team separation distance is appropriate for work being Stop activities until appropriate separation distance is established
3-4 performed
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TABLE 4-1

Definable Features of Work Auditing Procedures and Responsibilities
MEC RFI, Fort Rucker, Alabama

Definable Feature of Work with Responsible WP QcC Freq. of
Auditable Function Person(s)’ Audit Procedure Reference Phase? Audit® Pass/Fail Criteria Action if Failure Occurs
DGM QC Verify DQOs established in GSV Plan have been achieved Attachment PP/IP (0] DQOs identified in GSV Plan have been achieved using the IVS Continue with IVS until DQOs are achieved
Geophysicist 3-2
DGM QC Verify DGM survey conducted IAW GIP and GSV Plan Attachment IP/IFP o/D DGM survey conducted IAW GIP and GSV Plan Stop activity until full compliance can be assured and any activities not
Geophysicist 3-1 and 3-2 performed in compliance are re-evaluated and reperformed if necessary
DGM QC Check results of QC tests performed as specified in GIP Attachment FP E QC tests must pass IAW standards determined during the GSV A root-cause analysis must be performed and the project team must meet to
Geophysicist 3-1 and referenced SOPs. discuss and determine appropriate action
DGM QC Confirm that DGM survey DQOs are being met Table 3-2 FP E DGM survey DQOs are being met A root-cause analysis must be performed and the project team must meet to
Geophysicist discuss and determine appropriate action
DGM QC Verify data checks specified in GIP and GSV Plan are used in data Attachment FP E Data checks must pass in accordance with standards determined A root-cause analysis must be performed and the project team must meet to
Geophysicist processing 3-1 and 3-2 during the IVS and referenced SOPs discuss and determine appropriate action
Instrument-assisted Walkabout uUXxoQcs Verify equipment is tested IAW the Work Plan 3.8.8 IP/IFP D Equipment testing performed and tests passed Repair or replace instrument
Instrument-assisted Walkabout UxoQcCs Verify survey conducted IAW the Work Plan 3.8.8 IP/FP D Equipment testing performed and tests passed; evidence of a Stop activity until full compliance can be assured and any activities not
berm, small arms ammunition, or other munitions is used to performed in compliance are re-evaluated and re-performed if necessary
choose sample locations.
Instrument-assisted Walkabout SM If small arms ammunition or other munitions are observed, verify Appendix E IP/IFP E Soil and associated QA/QC samples are collected and submitted = Complete sampling, as required.
that biased soil and QA/QC samples were collected in accordance for laboratory analysis where small arms ammunition or other
with the MC SAP munitions are observed.
Intrusive Investigation uUXxoQcs Verify Ft. Rucker Directorate of Plans, Training, Mobilization, and 3.8.9 PP 0} Notice to Airmen must be posted prior to intrusive operations, Stop activity until full compliance can be assured
Security Airspace has been contacted; also the Directorate of Other site users must also be contacted.
Family and Morale, Welfare and Recreation, the Fort Rucker Golf
Course, and the Fort Rucker Equestrian Center, as applicable
Intrusive Investigation uUxoQcs Verify equipment is tested IAW the Work Plan 3.8.9.3 IP/IFP D Equipment testing performed and tests passed Repair or replace instrument
Intrusive Investigation uUxoQcs Verify team separation distance is as established in the Work Plan Attachment IP/IFP D Team separation distance is appropriate for work being Stop activities until appropriate separation distance is established
3-4 performed
Intrusive Investigation Project Verify the Estimating a Proportion statistical method has been used 3.4, IP/IFP E Areas of homogenous anomaly density are established using If densities of anomalies representing potential subsurface MEC are
Geophysicist to select a statistically significant portion of anomalies for 3.8.9.1 DGM data and the estimating a proportion statistical method has heterogeneous over an area within a MRS, transects will be divided by
investigation over a area of homogenous anomaly density been applied to each area for anomaly selection density contours and the estimating a proportion statistical method must be
applied over a homogenous subarea before intrusive investigation in that
area can proceed.
Intrusive Investigation uxoQcs During reacquisition, confirm that anomalies are located within a 1- 4.3.2.5 IP/IFP E Anomaly located within 1-m radius of flag If anomalies are being located beyond a 1-m radius of flag or are not being
m radius of the flagged location as selected by DGM located within a 1-m radius of flag, a root-cause analysis must be performed
and the project team must meet to discuss and determine appropriate action
Intrusive Investigation uUxoQcs Confirm that all detectable metallic objects within a 1-m radius of 4.3.2.5 IP/IFP D All detectable metallic items have been removed for 10% of the If detectable metallic items remain, a root-cause analysis must be performed
intrusively investigations have been removed for at least 10% of intrusively investigated anomaly locations and the project team must meet to discuss and determine appropriate action
the intrusively investigated anomaly locations
Intrusive Investigation Project Verify that any source of an anomaly recovered during intrusive 43.2.5 IP/FP D Recovered anomaly is appropriate to the amplitude of the initial Return to the location of the anomaly excavation to determine if additional
Geophysicist excavations is appropriate to the amplitude of the initial anomaly anomaly detected during the DGM anomalies are present. If anomalies being recovered continue to be
detected during the DGM inappropriate for the amplitude as detected during the DGM, a root-cause
analysis must be performed and the project team must meet to discuss and
determine appropriate action
Intrusive Investigation QC Verify all QC seed items are recovered 4.3.2.5, IP/IFP E All QC items in area of operation recovered. A root-cause analysis must be performed and the project team must meet to
Geophysicist Attachment discuss and determine appropriate action
341
Intrusive Investigation uxoQcs Verify operations are conducted IAW the Work Plan, MEC removal 3.8.10 IP/FP D Work performed IAW Work Plan, referenced MEC SOPs, and the  Stop activity until full compliance can be assured and any activities not
SOPs, and the Site Safety and Health Plan. SSHP performed in compliance are re-evaluated and re-performed if necessary
- Survey Sweeps
- MEC Surface Sweeps
- DGM Anomaly Investigation
- Explosives Storage and Accountability
- Disposal/Demolition Operations
- Scrap Inspection Operations
Intrusive Investigation SM If areas of grouped MEC/MPPEH are identified, verify that soil 3.7, IP/FP E Soil and associated QA/QC samples are collected and submitted = Complete sampling, as required.
samples are collected in accordance with the MC SAP Appendix E for laboratory analysis where areas of grouped MEC/MPPEH/MD
are identified
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TABLE 4-1

Definable Features of Work Auditing Procedures and Responsibilities

MEC RFI, Fort Rucker, Alabama

Definable Feature of Work with Responsible WP QcC Freq. of
Auditable Function Person(s)’ Audit Procedure Reference Phase? Audit® Pass/Fail Criteria Action if Failure Occurs
Management of MPPEH/MDEH/MDAS uxoQcs Verify inspections conducted IAW the Work Plan 3.8.13 IP/IFP DD/E Inspections being conducted IAW the Work Plan Stop activity until full compliance can be assured and any activities not
performed in compliance are re-evaluated and re-performed if necessary
Management of MPPEH/ uUXxoQcs Verify certification conducted IAW the Work Plan 3.8.10.2, IP/IFP D/E Certification is conducted IAW the Work Plan Stop activity until full compliance can be assured and any activities not
MDEH/MDAS 3.8.13- performed in compliance are re-evaluated and re-performed if necessary
Management of MPPEH/ uUxoQcs Verify disposal is conducted IAW the Work Plan 3.8.11 IP/IFP D/E Disposal is conducted IAW the Work Plan Stop activity until full compliance can be assured and any activities not
MDEH/MDAS performed in compliance are re-evaluated and re-performed if necessary
Management of MPPEH/ SM If demolition is performed, verify pre-BIP and post-BIP and QA/QC 3.74,
MDEH/MDAS samples are collected in accordance with the MC SAP Appendix E
Facilities-support infrastructures are dismantled and shipped to
Demobilization Field Supervisor  Verify area is returned to original condition 3.10 FP o appropriate location and site is returned to original condition Ensure that all support facilities are removed and that the site is returned to
original condition
Final Project Reports and Closeout
Report preparation and approval CH2M HILL PM  Verify that tabulations of all items identified during the field actions 3.11/3.12 IP (0] Tabulations of all items identified during the field actions are Ensure tabulation of all MEC, MD, and other material recovered during the
are accurate and complete accurate and complete field actions is accurate and complete
Report preparation and approval CH2M HILL PM  Verify that all data is added to the GIS geodatabase and is 3.1 IP (0] All data is added to the GIS geodatabase and is represented in Ensure data is added to the GIS geodatabase and is represented in the

represented in the updated CSM.

the updated CSM.

updated CSM.

Notes:
IAW = in accordance with

' The responsible person (if other than the UXOQCS) is the individual with whom the UXOQCS will coordinate to ensure compliance with requirements and to verify that any necessary follow-up actions are taken.

’QC Phase ®Frequency
PP = Preparatory Phase O = Once
IP = Initial Phase D = Daily
FP = Follow-up Phase W = Weekly

E = Each occurrence
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4.5 Corrective/Preventive Action Procedures

The corrective and preventive action procedures are designed to prevent quality problems
and to facilitate process improvements, as well as identify, document, and track deficiencies
until corrective action has been verified.

451 Preventive Measures

While the entire QC program is directed toward problem prevention, certain elements of the
program have greater potential to be proactive. The primary tools for problem prevention
on this project are discussed in Three Phases of Control and Personnel Qualifications and
Training sections of this QCP. Should these preventive measures fail, tracking and
communicating procedures provide a mechanism for preventing the recurrence of the
problems.

45.2  Continual Improvement

Project personnel at all levels are encouraged to provide recommendations for
improvements in established work processes and techniques. The intent is to identify
activities that are compliant but can be performed more efficiently or cost-effectively.
Typical quality improvement recommendations include identifying an existing practice that
should be improved and/or recommending an alternate practice that provides a benefit
without compromising prescribed standards of quality. Project staff members are
encouraged to bring recommendations to the attention of project management or the
UXOQCS through either verbal or written means. However, deviations from established
protocols are not to be implemented without prior written approval from the CH2M HILL
PM and concurrence from the UXOQCS. Where a staff-initiated recommendation results in
a tangible benefit to the project, public acknowledgment will be given by the CH2M HILL
PM.

4.5.3  Deficiency Identification and Resolution

While deficiency identification and resolution occurs primarily at the operational level, QC
audits provide a backup mechanism to address problems that either are not identified or
cannot be resolved at the operational level. Through implementation of the audit
procedures prescribed in this QCP, the QC staff is responsible for verifying that deficiencies
are identified, documented as prescribed herein, and corrected in a timely manner.
Deficiencies identified by the QC staff will be corrected by the CH2M HILL PM or designee
and SUXOS/SM and documented by the UXOQCS.

454  Corrective Action Request

A Corrective Action Request (CAR) (Appendix F) can be issued by any member of the
project staff, including CH2M HILL and subcontractor employees. If the individual issuing
the CAR is also responsible for correcting the problem, then that individual should do so
and document the results on the CAR. Otherwise, the CAR should be forwarded to the
CH2M HILL PM, who is then responsible for evaluating the validity of the request,
formulating a resolution and prevention strategy, assigning personnel and resources, and
specifying and enforcing a schedule for the corrective action. Once a corrective action has
been completed, the CAR and supporting information will be forwarded to the UXOQCS
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for closure. Sufficient information will be provided to allow the QC reviewer to verify the
effectiveness of the corrective action.

In addition to observing actual work operations, CARs will be reviewed during follow-up
QC audits. The purposes of this review are as follows: to ensure that established protocols
are implemented properly; to verify that corrective action commitments are met; to ensure
that corrective actions are effective in resolving problems; to identify trends within and
among similar work units; and to facilitate system root cause analysis of larger problems.
Particular attention will be given by the UXOQCS to work units that generate either an
unusually large or unusually small number of CARs.

The UXOQCS will determine whether a written Corrective Action Plan (CAP) (Appendix F)
is necessary, based on whether or not any of the following criteria are met: the CAR priority
is high; the deficiency requires a rigorous corrective action planning process to identify a
similar work product or activities affected by the deficiency; or the deficiency requires
extensive resources and planning to correct the deficiency and to prevent recurrence. The
CAP may be developed by the CH2M HILL PM designee and approved by the CH2M HILL
PM. The CAP will indicate whether it is submitted for informational purposes or for review
and approval. In either event, the CH2M HILL PM and SUXOS/SM are encouraged to
discuss the corrective action strategy with the UXOQCS throughout the process.

4.5.5  Deficiency and Corrective Action Tracking

Each CAR will be given a unique identification number and tracked until corrective actions
have been taken and documented and the CAR is submitted to the UXOQCS for verification
and closure.

4.5.6 Lessons Learned and Other Documentation

The lessons learned through the deficiency management process are documented on CARs
and CAPs. To share the lessons learned, these documents can be submitted to USAEC and
USACE in the daily QC report summarizing the week’s QC activities and including a group
of the daily QC reports (Appendix F) and all other pertinent reports created during the
week.

CARs should be cited in the daily QC report. Minor deficiencies identified during a QC
audit that are readily correctable and can be verified in the field will be documented in the
QC logbook and daily QC report without initiating a CAR. Deficiencies that cannot be
readily corrected will be documented by the QC staff on a CAR and in the daily QC report.
Copies of CARs will be referenced in and attached to the daily QC report. CAPs will also be
attached to daily QC reports to document the final outcome of the deficiency. Similar or
related deficiencies may be addressed on a single CAP.

4.6 Records Generated

4.6.1 Onsite Project File

The SUXOS/SM will establish and maintain an onsite project file in accordance with the
CH2M HILL corporate quality manual for document control. The onsite files will be
maintained in the project field office or designated field vehicle. The purpose of these files is
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to maintain a complete set of all documents, reports, certifications, and other records that
provide information on project plans, contractual agreements, and project activities.

The MRSIMS, which consists of a mobile field data collection device used to collect form-
based information about DGM operations and a centralized desktop interface and database,
will be the repository for most of the information collected by the field team (for example,
daily reports). This database will contain information that can be easily presented and
delivered through automated report production, which reduces the amount of actual paper
in the files. The database will be backed up daily and stored in an offsite location as well as
in the project trailer. The files (in either paper or digital format) will include copies of the
following:

¢ Qualifications and training records of all site personnel
e Submittals

Schedule and progress reports

Survey records

Telephone conversation logs

Meeting minutes and agenda

Audit logs and schedules

Photo documentation

e Site maps

e Equipment check records

e Nonconformance and corrective action reports

Daily work activity summary reports, which may include:

e Daily QC report

e Daily S&H report

e Daily report (including activity log)

e Daily MEC team logs

e Daily DGM team logs

e Reports on any emergency response actions

e Equipment check records

e Chain-of-custody records

e Incident reports

e Truck load tickets and shipping papers (if applicable)

As the project activities progress, the SUXOS/SM will monitor the usefulness of the project
filing system for information retrieval. If additional file sections are needed, the SUXOS/SM
will expand the initial filing structure to include additional sections.

4.6.2  Daily QC Report

The UXOQCS is responsible for preparing and submitting the daily QC report to the
SUXOS/SM, who will incorporate it into a weekly progress report to the CH2M HILL PM.
The daily QC report will provide an overview of QC activities performed each day,
including those performed by subcontractors. The QC reports must present an accurate and
complete picture of QC activities by reporting both conforming and deficient conditions,
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and the reports must be precise, factual, legible, and objective. Copies of supporting
documentation, such as checklists and surveillance reports, will be attached.

A field QC log will be maintained by the UXOQCS to document details of field activities
during QC monitoring activities. At the end of each day, copies of the log entries will be
attached to the daily QC report. The information in the field QC log provides backup
information and is intended to serve as a phone log and memory aid in the preparation of
the daily QC report and for addressing follow-up questions.

QC and S&H staff input for the daily QC report will be provided in writing to the
SUXOS/SM at a previously agreed-upon time and place, generally no later than 1 hour
before normal close of business. For simplicity and completeness, the format for QC staff
input should follow the same format as the daily QC report, with only the relevant sections
completed.

Copies of daily QC reports with attachments and field QC logs no longer in use will be
maintained in the project QC file. Upon project closeout, all QC logs will be included in the
project QC file.

4.7  Personnel Qualifications and Training

All project staff members will be qualified to perform their assigned jobs in accordance with
the terms outlined in the contract and by the project plans. Specific qualifications and
training required for MEC-qualified personnel are specified in the following subsections.
Qualifications for DGM operations-related personnel are covered in the GIP

(Attachment 3-1).

4.71 Documentation of Qualifications and Training for MEC-qualified
Personnel

The UXOQCS will maintain records documenting the required qualifications, training, and
certifications for each site worker. The UXOQCS will monitor expiration dates to provide
advance warning to the CH2M HILL PM of when employees will require refresher training
or other renewals. The UXOQCS will maintain records of site-specific and routine training
for personnel and visitors, as required by this QCP. These records will be maintained onsite
for audit purposes.

4.7.2 All UXO Personnel

UXO personnel assigned to the following positions will be qualified and certified in
accordance with Department of the Army Pamphlet 385-64, Ammunition and Explosives Safety
Standards; terms outlined by U.S. Department of Labor Employment Standards
Administration Wage Hour Division for UXO Personnel; and DDESB TP 18, Minimum
Qualifications for UXO Technicians and Personnel: UXO Technician I, UXO Technician II, UXO
Technician III, UXOSO, UXOQCS, and SUXOS.

4.7.3 UXO Technician |

UXO Technician I personnel may, with direction and supervision from MEC-qualified
personnel, perform the following tasks:

o Conduct visual and/ or instrument-assisted MEC field search activities.
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Locate subsurface MEC by operating geophysical detection instruments and related
equipment.

Perform field maintenance and tests on geophysical detection instruments and related
equipment.

Remove nonhazardous MD and other debris, but only after such items have been
inspected by a UXO Technician or MEC-qualified personnel and determined to be safe
for handling.

Perform site and area security functions.
Reconnoiter and classify MEC.

Identify all types of military munitions, including possible fuzes and their condition,
armed or unarmed; such as:

— Bombs

— Guided missiles

—  Projectiles

— Rockets

— Land mines and associated components

— Pyrotechnic items

— Miilitary explosives and demolition materials
— Grenades

— Sub munitions

Excavate subsurface MEC.

Transport demolition materials and/or MEC that have been determined safe for
transport over public traffic routes, when required.

Move MEC that has been determined acceptable for movement within the boundaries of
a Munitions Response Area, but not over public traffic routes.

Prepare firing systems, both electric and nonelectric, for demilitarization operations.
Inspect MPPEH for the presence of explosive hazards.

Construct MEC-related protective works.

4.7.4 UXO Technician Il

In addition to being able to perform all functions of the UXO Technician I listed in this
subsection, for this project, UXO Technician II personnel may:

Determine precise locations in a field environment using a variety of techniques such as
GPS equipment or basic land navigation using a topographical map and compass.

Perform field collection procedures to identify contaminated soil.

Operate modes of transportation for acceptable to move MEC within the MRS, when
appropriate.
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e Escort personnel, such as those performing environmental monitoring, who are not
directly involved in MEC-related operations, but who have activities to perform within
EZs.

¢ Inspect MPPEH for the presence of explosive safety hazards.

4.7.5 UXO Technician llI

In addition to being able to perform all functions of the UXO Technicians I and II listed in
this subsection, UXO Technician III personnel may:

e Supervise and perform the onsite demolition of MEC and handle demolition materials.
e Prepare required MR actions administrative reports.

e Prepare SOPs for onsite MR activities.

e Conduct daily site safety briefings.

e Supervise the conduct of all onsite MEC-related operations.

e Inspect and certify and/or verify MPPEH as safe or as to the explosive hazard it may
present for transfer within DoD or release from DoD control per current policies and
standards.

4.7.6  UXOQCSMUXOSO

In addition to being able to perform all functions of the UXO Technicians I, II, and III listed
in this subsection, a UXOQCS/UXOSO may:

e Develop and implement the MEC-specific sections of this QCP for all explosives-related
operations.

e Conduct daily audits of the procedures used by MEC teams and individuals for
processing MPPEH.

e Perform and document random sampling (by pieces, volume, or area ) of all MPPEH
collected from the various teams to ensure that no items with explosive hazards, engine
fluids, illuminating dials, or other visible liquid hazardous or toxic waste materials are
identified as MD or other debris as required for completion of the Requisition and Turn-
in Document, DD Form 1348-1A.

e Conduct QC audits of all explosives operations for compliance with established
procedures.

e Identify and verify completion of all corrective actions to ensure that all explosives
operations comply with requirements.

e Develop and implement an approved explosives and MEC S&H program in compliance
with applicable requirements, whether federal, state, or local.

e Analyze operational risks, explosive hazards, and safety requirements.
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e Establish and ensure compliance with all site-specific explosives operations safety
requirements.

¢ Enforce personnel limits and safety EZs for explosives-related operations.

e Conduct, document, and report the results of safety inspections to ensure compliance
with all applicable explosives safety policies, standards, regulations, and codes.

e Ensure that all protective works and equipment used within the EZ are operated in
compliance with applicable DoD policy, DDESB approvals, and other federal, state, and
local S&H statutes, regulations, and codes

4.7.7  SUXOS/SM

In addition to being able to perform all functions of the UXO Technicians I, II, and III listed
in this section, the SUXOS/SM will:

e Plan, coordinate, and supervise all field operations.
e Assist in the development of MR plans.
e Supervise multiple teams.

4.7.8 UXO Team Composition and Roles

For all MEC-related operations, each MEC team will consist of one UXO Technician III and
two to six team members. Teams will have a minimum of two MEC-qualified personnel, one
of whom will be the UXO Technician III. A UXO Technician III will supervise all MEC
operations and all teams operating within the EZ.

479  S&HTraining

S&H training requirements for onsite project personnel have been established in accordance
with Occupational Safety and Health Act/Occupational Safety and Health Administration
requirements for hazardous site workers (29 Code of Federal Regulations [CFR] 1910.120)
and are specified in the APP/SSHP (Appendix D). These training requirements will be met
before project personnel begin site work.

48  Testing and Maintenance

Testing and maintenance of equipment such as geophysical instruments, radios, cell phones,
vehicles, and machinery will be performed per the manufacturer’s specifications, this QCP,
and all applicable SOPs. Geophysical detection equipment will be tested daily, as specified
in the GIP.

Test results will be documented by the individual performing the test. In addition, testing
and maintenance records associated with the measuring and testing of equipment will be
generated by the individual performing the activity. Documentation for testing and
maintenance of equipment will be made available to USAEC and USACE upon request.

The UXOQCS is responsible for ensuring that the tests are performed and that the results
are summarized and provided with the daily QC report. To track each failing test for future
retesting, the failing test will be noted on the deficiency log. Resolution of the failing test is
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complete when retesting is performed and the corrective action is verified on the deficiency

log.
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Section 5. Explosives Management Plan

5.1 General

CH2M HILL recognizes the regulatory, safety, and security requirements for controlling,
using, storing, and transporting explosives required to perform demolition actions. This
EMP details the procedures that will be used to manage the just-in-time delivery of
explosives for this project in accordance with the following policies and federal, state, and
local laws and regulations:

e Task Order Scope of Work (Appendix A)

e Policy - CH2M HILL Corporate HSE SOP- 610, Explosives Usage and Munitions
Response (MR), dated August 2009

e The DoD Ammunition and Explosives Safety Standards, DoD 6055.09-STD, which
establishes uniform safety standards that apply to ammunition and explosives, to
associated personnel and property, and to unrelated personnel and property exposed to
the potentially damaging effects of an accident involving ammunition and explosives
during their development, manufacturing, testing, transportation, handling, storage,
maintenance, demilitarization, and disposal; Title 18 U. S. Code (USC), 842, Safe
Explosives Act

e 27 CFR Part 555.1, Explosives
e 29 CFR1910.109, Explosives and Blasting Agents
e National Fire Protection Association, 495 Explosive Materials Code

e 49 CFR Parts 100 -199, Hazardous Materials Transportation

5.2  Management of Explosive Material

In accordance with the Safe Explosives Act of 2002, CH2M HILL implements stringent
requirements for management of explosives that must be followed. Management of
explosives is a process that, if in compliance with federal, state, and local jurisdictions, will
reduce, control, or eliminate civil and criminal penalties, disciplinary actions, and potential
risk to personnel, the public, and the environment. Therefore, CH2M HILL will retain a
copy of the following authorization documents onsite:

o ATF&E User of HEs Type 33 License; number: 3-CA-013-33-0]-01233 (Attachment 5-1)

e A letter signed by the ERRG Licensee and authorized official of ERRG designating onsite
personnel who are responsible persons, and employee possessors, authorized to
purchase, receive, access, and use explosives (Attachment 5-1)

¢ Alabama Blaster, Mr. James Molina, Permit Number: B-07748 expiration date February
13, 2011) and the ERRG Competent Person for Explosive Operations
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These documents will be made available, upon request, to any authorized federal, state, or
local authority.

5.2.1 "Responsible Person" /"Possessor of Explosives"

Under the Safe Explosives Act of 2002, a "Responsible Person" or a "Possessor of Explosives"
is defined as follows:

¢ Responsible Person: An individual who has the power to direct the management and
policies of the applicant pertaining to explosive materials. Generally, the term includes
partners, sole proprietors, project managers, site managers, corporate officers and
directors, and majority shareholders.

e Possessor of Explosives: An individual who has actual physical possession or
constructive possession, meaning the person has dominion or control over explosives.
For example, persons who are physically handling explosive materials would be
considered to be possessors of explosives. This would include employees who handle
explosive materials in order to ship, transport, or sell them; and employees, such as
“blasters,” who actually use explosive materials. Other examples of possessors include a
supervisor at a construction site who keeps keys for magazines in which explosives are
stored, or who directs the use of explosive materials by other employees; and an
employee of a licensee or permittee transporting explosive materials from a licensed
distributor to a purchaser.

5.3  Right-of-Entry and Examination by ATF&E

As stated in 27 CFR Part 55.141(a)(6), with the exception of DoD property, any ATF&E
officer may enter, during business hours, ERRG premises (including places of storage) to
inspect or examine any records, documents, and inventory of explosive materials. As stated
in 27 CFR Part 55.141 (a) (6), with the exception of DoD property, any ATF&E officer may
inspect the site of any accident or fire when there is reason to believe that explosive
materials are involved. Any ATF&E officer may enter areas where explosive materials have
been used, are suspected of being used, or have been found in an unauthorized location.

5.4  Prohibited Shipment, Transportation, or Receipt of
Explosive Materials

Only authorized ERRG employees (see Section 5.2) will transport, ship, and cause to be
transported, or receive in interstate or foreign commerce any explosive materials. ERRG
personnel will not distribute explosive materials to any person not licensed or holding a
permit under 27 CFR Part 55.

No ERRG employee who is in one of the following four categories may ship, transport, or
receive any explosive materials in interstate or foreign commerce:

¢ Isunder indictment or information for, or who has been convicted in any court of, a
crime punishable by imprisonment for a term exceeding 1 year

e Isa fugitive from justice
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Is an unlawful user of or addicted to marijuana, or any depressant or stimulant drug, or
narcotic drug (as these terms are defined in the Controlled Substances Act; 21 U.S.C.
802)

Has been adjudicated as a mental defective or has been committed to a mental
institution

5.5  Prohibited Distribution of Explosive Materials

ERRG employees will not distribute any explosive materials to any person:

Who the employee knows is less than 21 years of age

Who is in a state where the purchase, possession, or use of explosive materials would be
in violation of any state law or any published ordinance applicable at the place of
distribution

Who the employee has reason to believe intends to transport the explosive materials into
a state where the purchase, possession, or use of explosive materials is prohibited or
which does not permit its residents to transport, ship, or receive explosive materials in
the state

Who the employee has reasonable cause to believe intends to use the explosive materials
for other than lawful purposes

5.6  Use of Explosives — Process and Procedures

The term “Blaster” refers to the Demolition Team Supervisor and the possessor of
explosives and these terms may be used interchangeably, as they mean the same
individual.

Explosives will not be ordered without the review and approval of the ATF&E License
Holder. (See Explosive Purchase Procurement Request Form, Attachment 5-2). This
completed and signed form will be maintained by the CH2M HILL PM in the project
ATF&E file.

The ATF&E License Holder must review and approve this EMP and the ESP to ensure
compliance with ATF&E regulations. The ATF&E License Holder will affix his or her
signature and date authorizing the EMP and ESP for use.

Following compliance with the above, the ATF&E License Holder will provide the
CH2M HILL PM and Purchasing with names of authorized responsible person(s) and
possessor(s) of explosives and an endorsed copy of the ATF&E license (see
Attachment 5-1). A copy of this letter will be maintained by the CH2M HILL PM in the
project ATF&E file.

The CH2M HILL PM will forward a copy of the ATF&E endorsed license and the names
of responsible persons and possessors of explosives to the designated “Blaster.”

Written authorization designating the “responsible persons” and “possessors of
explosives” who can order, receive, store, and use explosives will be provided by
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10.

11.

Purchasing to the explosives vendor/supplier (Attachment 5-1). This letter will include
a statement that “These persons have been submitted to the Department of Justice
Bureau of Alcohol, Firearms, and Explosives National Licensing Center for a letter of
clearance, in accordance with the Safe Explosives Act of 2002. These personnel are
considered acceptable to perform the duties of responsible persons, and/or employee
possessors pending a Department of Justice, ATF&E Licensing Center written
determination of noneligible.”

The ATF&E License Holder will copy the EMP and provide copies through the ATF&E
local office for submission to the Regional ATF&E office responsible for Fort Rucker,
Alabama. A copy of the transmittal letter will be send to the CH2M HILL PM for
retention in the project ATF&E file.

The ERRG PM will secure a certificate of insurance naming the client/ property owner as
the third-party insured and present a final copy to the CH2M HILL Contracting Officer.
The ERRG licensed Blaster is Mr. James Molina. A copy of his license will be maintained
onsite and a copy forwarded to the CH2M HILL PM for retention in the project ATF&E
file.

The ERRG licensed Blaster will post a copy of the ERRG ATF&E Type 33 User of HEs
license on the wall of the command trailer at the project site. The ERRG PM will notify
the ATF&E License Holder that the site is ready to receive explosives and request that
the License Holder provide authorization to the ERRG purchasing agent to implement
the purchase order with the vendor/supplier to ship explosives.

The ATF&E License Holder will coordinate with the ERRG purchasing agent and
provide the following “original” certified documents:

a. ATF&E Type 33 License 9-CA-013-33-0J-01233 with: Name and address of the
project site where explosive materials are to be used, and the project number
associated with site. This document will be signed in with a copy of an ATF&E
extension letter if applicable.

b. A letter identifying the responsible persons and employee possessors authorized
to purchase, receive, use, store, and transport HEs certified by the License Holder
as an original signature.

The ERRG purchasing agent will send the following documents to the vendor/supplier
in original form and will copy these documents to the CH2M HILL PM for retention in
the ATF&E file.

a. Purchasing will obtain notification from the vendor/supplier agent of acceptance
of the purchase order and receipt of the ERRG ATF&E Type 33 endorsed license
and the letter identifying the responsible/possessor information. The
vendor/supplier will sign the purchase order and provide the purchasing agent
with a copy of the vendor/supplier ATF&E explosive license/permit. A copy of
the supplier ATF&E license will be forwarded to the CH2M HILL PM for
retention in the ATF&E file.

b. Purchasing will obtain from the vendor/supplier the transportation firm and
schedule, and will determine the anticipated arrival date. Purchasing will

RFI'WP 5-4 CONTRACT #: W91ZLK-05-D-0014
REV 1, 11/4/2011 TASK ORDER #:0001



SECTION 5—EXPLOSIVES MANAGEMENT PLAN

communicate this information to the ERRG PM, who will notify the ERRG
Alabama-Licensed Blaster.

c. The ERRG PM will notify the designated ERRG possessor of explosives of the
vendor/supplier anticipated arrival date, time, location, and shipper name, and
send a copy of the purchase order for the explosives to the site location. This
written notification will be retained in the site ATF&E file.

12. The ERRG Alabama-Licensed Blaster will confirm his identity to the delivery driver and
present legal identification to receive the explosives shipment, review manifests, and
review the purchase order to confirm amounts, types, and condition. The Blaster will
then conduct a physical inventory of the explosives shipment and record in the field log
the date shift codes/lot numbers and or manufacturer’s marks as applicable to the items.
He or she will secure all paperwork (bill of lading, manifests, material safety data sheets
[MSDSs], etc. for the project record and the ATF&E Licensee files. A copy of the
manifests and receiving documents will be forwarded to the CH2M HILL PM for
retention in the project ATF&E files.

13. The ERRG Alabama-Licensed Blaster will proceed from the delivery location to Fort
Rucker through the predesignated gate. Once cleared through gate security, the ERRG
driver will be led by the SUXOS/SM to the MRS site(s) where demolition operations are
to occur. Once explosives have been issued to the demolition operations team, the driver
will stand by at the designated area until operations are complete.

14. The ERRG Alabama-Licensed Blaster will conduct a physical inventory of just-in time
delivered explosive stocks, keeping track of explosives issued that day until the total
explosives on hand equate to zero, he will also record the date shift codes/lot numbers
as applicable for each delivered quantity in a bound project logbook for explosives
management. No pages will be removed from this logbook; mistakes will be annotated
with a single strike-through, and initialed by the author. The logbook will be used to
record the date, person by full name, time of action, purpose of action, and description
of action, manufacturer of explosives, type of explosive materials involved in action,
applicable date shift codes/lot numbers, and quantities. The logbook will track cradle-
to-grave the starting, running, end inventory by each just in time delivery, and track
with deliver manifests, consumption to shot logs by date and time. The logbook will be
used to document shot logs by date, time, person, type of explosive, quantity of
explosive materials, applicable date shift code, lot number/munitions destroyed by date
and quantity.

5.7  Fire Prevention and Safety

The ERRG Alabama-Licensed Blaster will locate the local fire department with response
authority for and liaison with the local commander. The ERRG Alabama-Licensed Blaster
will provide the commander with a copy of the ESP and provide a project briefing. This is in
addition to the previously discussed distribution of ESP copies. MSDSs for commercial
explosives that may be used during this project are included in Attachment 5-5.
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5.8  Blasting Procedures

Blasting procedures will be in accordance with ERRG SOP MEC Disposal Operations
#UXO008 (Attachment 5-3).

5.9  Training
ERRG employees who work on this project must complete the following training;:

e A one-time, 40-hour comprehensive hazardous waste course with training in hazard
recognition and basic S&E issues, as required by the occupational safety and health
regulations in 29 CFR §1910.120(e)

e An annual 8-hour hazardous waste refresher course
¢ Drug Free Workplace Training

e Hazardous waste supervisory training (required for managers and supervisors only) as
specified in 29 CFR §1910.120(e)

All UXO Technicians will be graduates of one of the following;:

e U.S. Army Bomb Disposal School, Aberdeen Proving Ground, MD
e U.S. Naval EOD School, Indian Head, MD

e U.S. Naval EOD School, Eglin Air Force Base (AFB), FL

e EOD Assistant Course, Redstone Arsenal, AL

e EOD Assistant Course, Eglin AFB

e An equivalent course as identified in DDESB TP 18

The ERRG qualified Blaster will have an Alabama Blaster License and be able to understand
and give written and oral orders. He will also be in good physical condition and not be
addicted to narcotics, intoxicants, or similar types of drugs. He will be qualified by reason of
training, knowledge, or experience, in the field of transporting, storing, handling, and using
explosives, and have a working knowledge of State and local laws and regulations which
pertain to explosives. The Blaster will be required to furnish satisfactory evidence of
competency in handling explosives and performing in a safe manner the type of blasting
that will be required. He will also be knowledgeable and competent in the use of each type
of blasting method used.

ERRG employees who work on MR sites must participate in a medical surveillance program
consisting of a baseline health assessment, including a medical and occupational history
review, blood and urine tests for contaminants of interest, drug testing, electrocardiogram,
pulmonary function tests, chest x-ray, respiratory fitness test, and a psychological
examination and a general physical examination that includes hearing and vision.

5.10 Explosives Storage Area and Security

Explosives purchased by ERRG for use on this project will not be stored. All explosives
purchased will be delivered using just-in-time delivery and all explosive materials will be
expended during the day’s scheduled demolition operations.

RFI'WP 5-6 CONTRACT #: W91ZLK-05-D-0014
REV 1, 11/4/2011 TASK ORDER #:0001
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5.11 Donor Explosives Acquisition

Jet Research, located in the state of Texas, is the vendor/supplier of commercial explosives
for this project. Jet Research is required to be fully licensed to sell and transport explosives,
and must fully comply with the provisions of this plan.

5.12 Description and Estimated Quantity of Donor Explosives

Explosive Items Unit of Issue Quantity
Nonelectric Shock Tube & Detonator Assembly 100 1
Cast Booster 1 10

5.13 Initial Explosives Receipt

The Demolition Team Supervisor is the Alabama-licensed Blaster and is responsible for the
receipt, inspection, issue, security, use, and transport of all commercial explosives
purchased for this project. The Demolition Team Supervisor will be fully certified and
licensed to perform blasting operations within the State of Alabama. The Demolition Team
Supervisor will inventory, initiate, and maintain all documentation concerning the explosive
materials upon receipt, and by signing the receipt documents, will assume accountability for
the material.

5.14 Procedures for Reconciling Discrepancies upon Receipt

The Demolition Team Supervisor will conduct a 100 percent inventory of the incoming
explosives. The quantities annotated on the shipping manifest must match the quantities
reflected in the purchase order. If these quantities do not match, the Demolition Team
Supervisor will contact the CH2M HILL PM or designee and the ATF&E License Holder.

ERRG personnel will only sign for the actual quantity of explosive materials received.
Actual quantities will be properly annotated on the shipping documentation prior to ERRG
accepting delivery. These procedures will be conducted for each receipt of explosives
materials. The Demolition Team Supervisor will record the “DATE SHIFT CODE” and/or
lot number for each type and quantity of explosive item received, to include detonators,
time fuzes, igniters, primer cords, explosive actuated items, and other items U.S.
Department of Transportation (DOT) manifested as a Class of explosives, to include the
manufacturer name, model number, make, and series for the item.

At a minimum, the following will be recorded or the item will not be accepted:

e Item type

e Item class

o Item issue

e [tem quantity

e Item date shift code/date shift code
e Jtem manufacturer name or marks

CONTRACT #: W91ZLK-05-D-0014 5-7 RFIWP
TASK ORDER #:0001 REV 1, 11/4/2011



DRAFT WORK PLAN
MUNITIONS AND EXPLOSIVES OF CONCERN—RCRA FACILITY INVESTIGATION

5.15 Storage

ERRG will not establish an explosives storage facility for this project. All explosives
acquired will be ordered and delivered using just-in-time delivery in an amount to be used
prior to the end of the day’s scheduled demolition operations.

5.16 Physical Security

The ERRG Demolition Team Supervisor will receive explosives on an as-needed basis. He
will maintain security control of the explosives until they are expended. Inspections in
accordance with ATF&E requirements will be conducted and documented as applicable.

5.17 Transportation Procedures

Transportation of explosives to the site and local movement of explosives to the MRSs will
be conducted by an ERRG driver who has met all DOT requirements for explosives
transport and all DoD requirements for transportation on a DoD base.

Commercial explosives will be moved to the demolition locations in an ATF&E Type 3, day
storage boxes. Detonators and main charge explosives will not be transported in the same
day box.

During transportation of explosive material, safety is the primary concern. The most
obvious requirements are to protect personnel, the general public, and the environment
from fire, blast, noise, fragmentation, and toxic releases from receipt location to onsite
disposal locations

Prior to movement, the driver will visually inspect the explosives-laden vehicle to ensure
the load is properly secured and determined acceptable to move to the site. The Demolition
Team Supervisor will provide oversight during loading. The cargo will be checked to ensure
that containers are loaded, blocked, braced, tied down, or otherwise secured.

The Demolition Team Supervisor will ensure that the following general safety precautions
are observed during transport operations:

e Detonators and HEs will remain separated at all times.

e Explosives will remain covered with a flame-resistant tarpaulin or in a waterproof or
sparkproof container at all times, except when loading or unloading.

e Explosives will not be transported in the passenger compartment of a vehicle.

e The cargo compartment will be lined with a nonmetallic material in any portion that
comes in contact with the load.

e Vehicles will be equipped with a fire extinguisher having an Underwriters” Laboratories
rating of 10 BC or more.

e The explosives-laden vehicle will not be left unattended.

e No person is permitted to ride on, or in, the cargo area.
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e Smoking in or within 50 ft of vehicles transporting explosives is prohibited.
¢ Refueling of vehicle will be accomplished without the explosive cargo.

e Vehicle will not exceed the posted speed limit, and if a prudent speed is less than the
posted speed limit, the operator may not exceed a safe and reasonable speed.

e Operator will be CDL licensed with hazmat endorsement to operate the vehicle, and a
copy of this license will be maintained with the operator.

5.18 Requirements for Transporting Explosives

Explosives transportation vehicles will be inspected for suitability and properly equipped
for movement of explosives. Inspections and findings will be recorded in the Demolition
Team Supervisor daily logbook.

ERRG will properly placard the day boxes (ATF&E Type 3) that the vehicle will move to
warn personnel and furnish specific guidance to fire fighters and other personnel who may
be responding to an emergency involving the vehicle. Transportation on public
roads/explosive transportation routes is authorized.

5.19 Receipt Procedures

The ERRG designated Blaster will receive the shipments and follow the procedures outline
in Section 6. Careful attention to inventory, documentation, and records retention will be
given the highest priority.

5.20 Authorized Individuals

The ERRG ATF&E license holder will sign a letter designating those personnel who are
designated as responsible persons or possessors of explosives; a copy of this letter will be
maintained onsite and at the CH2M HILL PM’s ATF&E project file.

5.21 Certification of Use of Explosives

The End User Certificate (Attachment 5-4) will be completed by the Demolition Team
Supervisor on the final day of explosives use. This Certificate will be forwarded
immediately to the CH2M HILL PM for retention in the project ATF&E file.

5.22 Lost, Stolen, or Unauthorized Use of Explosives

Upon discovering that explosives have been lost, stolen, or used without authorization, the
Demolition Team Supervisor will immediately report the circumstances to the ERRG PM.
The Demolition Team Supervisor will also notify the:

¢ ERRG Alabama-Licensed Blaster (if a different individual)
e ERRG ATF&E License Holder
¢ ERRG Operations Manager - (925)969-0750

The ERRG ATF&E License Holder and/or the ERRG PM will immediately notify the
appropriate ATF&E officials by calling the AFT&E toll free number (800-461-8841). The
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Demolition Team Supervisor will immediately contact the Fort Rucker Installation Safety
Office and the CH2M HILL PM. The Demolition Team Supervisor will prepare and submit a
memorandum to the ERRG PM detailing all the necessary information concerning the lost,
stolen, or unauthorized use of explosives. This memorandum will be submitted within

12 hours of incident identification. The ERRG PM will then prepare the ATF&E Form 5400.5.
The form will be reviewed by the ERRG ATF&E Licensee prior to submittal to the ATF&E.
The form will be submitted to the appropriate ATF&E official within 24 hours of incident
identification.

5.23 Return to Storage of Unexpended Explosives

Since ERRG will expend all explosives on the day the materials are delivered, there will be
no unexpended explosives to store.

5.24 Disposition of Remaining Explosives at the End of Site
Activities

No explosives will remain at the end of site activities, as all explosives materials will be
expended on the day the materials are delivered, as documented in the logbook.

5.25 Records

ERRG will retain a permanent file (in accordance with this EMP) of all applicable demolition
records, shipping papers, forms associated with this plan, logbooks, invoices,
correspondences, including permits, training records, inspector reports, and any applicable
manifests. It is the responsibility of the Demolition Team Supervisor and the CH2M HILL
PM to ensure all ATF&E related materials are forwarded to the License Holder within 7
days of project completion.

5.26 Explosives Storage Area Closeout

Not Applicable. Explosives will not be stored onsite.
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Section 6. Environmental Protection Plan

6.1  Ecological Summary

Fort Rucker is located in the East Gulf Coastal Plain physiographic section in southeast
Alabama, approximately 20 miles northwest of the town of Dothan. It is bounded by the
towns of Enterprise on the west, Daleville on the south, and Ozark on the east. Fort Rucker
encompasses 62,430 acres, primarily in Dale and Coffee Counties.

Fort Rucker is in the Southern Red Hills district of the East Gulf Coastal Plain physiographic
section, an area generally described as a southward sloping upland of moderate relief (Sapp
and Emplaincourt, 1985). Fort Rucker, however, lies in a slightly more rugged area at the
southern edge of this physiographic district, in the extreme eastward Buhrstone Hills that
developed on indurated resistant siliceous claystone and sandstone (Sapp and
Emplaincourt, 1985; Osborne et al., 1989).

Habitats within Fort Rucker include upland forested areas, pine plantations, agricultural
lands (including fallow fields and old fields), maintained grassed areas, lowland areas,
wetlands, streams, ponds, man-made lakes, and badly eroded sites that include waste areas
and quarries, bridges, and overpasses (Fort Rucker, 2001).

The slightly more rugged, sometimes deeply dissected, topography of Fort Rucker
apparently favors Sargent’s (1884) longleaf pine-shortleaf pine-hardwoods transition
community. Ware et al. (1993) also describe the potential natural vegetation (in the absence
of fire) of the area containing Fort Rucker as southern mixed hardwood forest.

6.2  Species of Special Concern within the Project Site

Animal species of special concern potentially occurring on the three MMRP project sites
were identified by searching online databases and information available through the U.S.
Fish and Wildlife Service (USFWS, 2010) and the Alabama Department of Conservation and
Natural Resources, Natural Heritage Section (ADCNR, 2010). The State of Alabama does not
have an official list of threatened or endangered plant species. A search of threatened or
endangered species within Dale County, Alabama indicated the presence of 1 bird, 11
mussel, 2 fish, 2 small mammal, 4 reptile/amphibian, and 2 flowering plant species

(Table 6-1). No known endangered species have been identified at Fort Rucker.

The wood stork feeds on small fish in wetland areas and favors tall cypress trees near water
for nesting sites. There are no known wood stork nesting sites within Alabama (Auburn
University, 2010). Since there is only a small pond on the golf course within the Anti-
Tank/Rocket Grenade Range MRS, and no nearby possible nesting sites, it is concluded that
this species would not be found on the MMRP project sites.
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TABLE 6-1

State and Federal Species of Concern Potentially Occurring in Dale County, Alabamaa

MEC RFI, Fort Rucker, Alabama

Common Name Scientific Name State Status Federal Status'
Wood Stork Mycteria americana Endangered
Stirrupshell Mussel Quadrula stapes Endangered
Upland Combshell Mussel Epioblasma metastriata Endangered
Yellow Blossom Mussel Epioblasma florentina florentina Endangered
Flat Pigtoe Mussel Pleurobema marshalli Endangered
Fuzzy Pigtoe Mussel Pleurobema strodeanum Candidate species
Narrow Pigtoe Mussel Fusconaia escambia Candidate species
Tapered Pigtoe Mussel Quincuncina burkei Candidate species
Round Ebonyshell Mussel Fusconaia rotulata Candidate species
Choctaw Bean Mussel Villosa choctawensis Protected Candidate species
Southern Sandshell Mussel Lampsilis australis Protected Candidate species
Southern Kidneyshell Mussel Ptychobranchus jonesi Candidate species
Alabama Shad Alosa alabamae Protected
Gulf Sturgeon Acipenser oxyrinchus desotoi Threatened
Barbour’s Map Turtle Graptemys barbouri Protected
Gopher Tortoise Gopherus polyphemus Protected
Long-tailed Weasel Mustela frenata Protected
Southeastern Pocket Gopher Geomys pinetis Protected
Southern Hognose Snake Heterodon simus Protected

Black Pine Snake Pituophis melanoleucus lodingi Candidate species

Georgia Rockcress Arabis Georgiana Candidate species

[Unnamed] Gladecress Leavenworthia crassa Candidate species

2USFWS Threatened and Endangered Species Database, http://ecos.fws.govitess public/ accessed February 10,
2010

The 11 mussel species (stirrupshell, upland combshell, yellow blossom, flat pigtoe, fuzzy
pigtoe, narrow pigtoe, tapered pigtoe, round ebonyshell, choctaw bean, southern sandshell,
and southern kidneyshell), 2 fish species (Alabama shad and Gulf sturgeon), and Barbour’s
map turtle inhabit creeks and rivers. The 11 freshwater mussel species (Family Unionidae)
prefer well-oxygenated riffle habitats (USACE, 2009), and the Alabama shad and Gulf
sturgeon are anadromous fish that migrate from saltwater into large coastal rivers to spawn
and spend the warm months. The Barbour’s map turtle occurs almost exclusively in rivers
and their associated shoreline habitats (ADCNR, 2008a).
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With the exception of the small pond on the golf course within the Anti-Tank/Rocket
Grenade Range MRS, there are no water bodies within the MMRP project site boundaries.
None of the aquatic species discussed above would inhabit a pond habitat, and it is
concluded that none of these aquatic species of special concern would occur on the MMRP
project sites.

The long-tailed weasel occurs in a variety of habitats, including forest edge, fencerows,
brush lands, open lands, and farmlands (ADCNR, 2008b). The southeastern pocket gopher
and southern hog-nosed snake are generally found in dry upland habitats, and the gopher
tortoise typically occurs in areas with deep sandy soils where the overhead canopy is open,
and/or along forest edges (ADCNR, 2008c). The black pine snake can be found in hardwood
forests, or other closed-canopy areas not regularly used (ADCNR, 2008d). Based on the
developed nature of most of the Anti-Tank/Rocket Grenade Range MRS and the
Infiltration/Grenade Range MRS, it is considered highly unlikely that these species would
be present. These terrestrial species could occur along the undeveloped fringes of these two
areas and/or within the .22-Caliber Target Butt MMRP site. MRS However, the munitions
survey and removal activities to be conducted within these areas will result in minimal
disturbance to the vegetation and soils and will have no significant impact on these species
even if they are present.

Georgia rockcress and [unnamed] gladecress are both flowering plants that bloom from
March to May (shown in Figures 6-1 and 6-2). Georgia rockcress is found in lightly shaded
woods, rocky bluffs, gently sloping outcrops, and along rivers (NatureServe, 2009).
[Unnamed] gladecress is found in limestone (cedar) glades, disturbed roadsides, pastures,
cultivated fields, and old fields (NatureServe, 2009). These flowering plant species of
concern could occur within the MMRP project sites; care will be taken to avoid these species
if encountered. The planned site activities will result in minimal disturbance to the
vegetation and soils and will have no significant impact on these species even if they are
present.

FIGURE 6-1
Georgia Rockcress

(Source: htto://imbotany.com/)
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FIGURE 6-2
[Unnamed] Gladecress
(Source http://www.biosurvey.ou.eedu/okwild/gladecress.htmi)

6.3  Cultural and Archaeological Resources within the
Project Site

Fort Rucker has a Historic Preservation Plan (Harvey et al., 1996) that will be used to guide
the protection of historic and cultural resources on the installation during implementation of
this EPP. Based on the analysis in this document, the MMRP project sites do not contain any
cultural or archaeological resources.

6.4  Water Resources within the Project Site

Fort Rucker is located in the Choctawhatchee River basin. The Choctawhatchee River
originates in the northern section of the Coastal Plain physiographic section and flows
south-southwest, passing along the southeastern perimeter of Fort Rucker (Fort Rucker,
2001). Farther southwest, at the Geneva County line, the Choctawhatchee River merges with
Claybank Creek, the tributary that receives most of the surface water drainage from Fort
Rucker. The Pea River, the largest tributary of the Choctawhatchee, flows in a southwestern
direction along the northwestern perimeter of Fort Rucker, eventually flowing east to its
confluence with the Choctawhatchee (Rust Environment and Infrastructure, 1999).

With the exception of the small pond on the golf course within the Anti-Tank/Rocket
Grenade Range MRS, there are no water bodies within the MMRP site boundaries.

6.5 Trees and Shrubs to be Removed within the Project Site

Site vegetation will be removed from approximately 3 acres of the combined 101 acres of the
Anti-Tank/Rocket Grenade Range and the Infiltration/Grenade Range sites in order to
facilitate DGM. This calculation is based on conducting DGM over 3 percent of the area of
the sites. Only the minimum amount of vegetation necessary will be removed to prepare the
transects for DGM surveys.

The vegetation will be mulched and left in place. Trees larger than 4 inches in diameter will
not be removed unless necessary to allow the passage of vegetation clearing or DGM
equipment.
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6.6  Existing Waste Disposal Sites within the Project Site

At Fort Rucker, clean rock, concrete, and asphalt are disposed of in old borrow pits on the
installation. All other solid waste (except hazardous waste) is hauled to a local landfill that
complies with the requirements of RCRA Subtitle D (Fort Rucker, 2001).

Fort Rucker currently maintains one closed sanitary landfill (Fort Rucker, 2001). The landfill
is not within the MMRP project site boundaries.

6.7  Compliance with Applicable or Relevant and Appropriate
Requirements

CH2M HILL will follow all applicable or relevant and appropriate requirements (ARARs)
concerning environmental protection, pollution control, and abatement for the proposed
project work. No environmental permits are believed to be required for the work, based on
the initial evaluation of the sites. The Fort Rucker Environmental Management office will be
consulted to confirm whether any sensitive ecological and/or archaeological resources are
present within the MRSs. The munitions survey/removal activities to be conducted within
these areas will result in minimal disturbance to the habitats and/ or soils and are not
expected to cause any impacts relevant to the ARARs presented in Table 6-2.

TABLE 6-2
Federal ARARs for Environmental Protection
MEC RFI, Fort Rucker, Alabama

Reference Title

33USC 1251, et seq. Clean Water Act
33 USC 403 Rivers and Harbors Act of 1899
16 USC 1531 et seq., per 50 CFR 402 Endangered Species Act

16 USC 603, et seq. Migratory Bird Treaty Act
16 USC 460 National Historic Preservation Act of 1966
16 USC 469, et seq., and 36 CFR 65 National Archaeological and Historic Preservation Act

6.8 Detailed Procedures and Methods to Protect and/or
Mitigate the Resources/Sites ldentified

Fort Rucker Environmental Management personnel, in conjunction with the CH2M HILL
PM, will provide instructions to field personnel regarding the protection of onsite
environmental resources. Such protective measures will include, but are not limited to, the
following:

e Avoidance of contact with any federally protected animal species or the nest or burrow
of a protected species that is found within the project area. Flag specimens within the
project area for relocation and verification. Record latitude and longitude of the
occurrence if possible.
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e Avoidance of blocking any gopher tortoise burrows or any access routes for gopher
tortoise burrows with cut or mulched vegetation.

e If any cultural or archaeological material or resource would be disturbed within the
project area, a qualified archaeologist will be notified to provide guidance on
performing further work in the area.

e The CH2M HILL PM will seek the guidance of a Fort Rucker ecologist to develop
appropriate mitigation measures in the event that the work activities adversely affect
any environmental resource.
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Section 7. Property Management Plan

Not Applicable.
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Section 8. Interim Holding Facility Siting Plan
for RCWM Projects

Not Applicable.
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Section 9. Physical Security Plan for RCWM
Project Sites

Not Applicable.
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MUNITIONS AND EXPLOSIVES OF CONCERN GEOPHYSICAL INVESTIGATION PLAN

1.0 Geophysical Operations Overview

This Geophysical Investigation Plan (GIP) provides details of the equipment, approach,
methods, operational procedures, and quality control (QC) methods to be used in
performing the geophysical investigation at the Anti-Tank/Rocket Grenade Range, the
Infiltration/Grenade Range, and the .22-Cal Target Butt sites at Fort Rucker, Alabama.
Fort Rucker is located in southeast Alabama, approximately 2 to 3 miles southwest of
Ozark, Alabama and 0.5 mile north of Daleville, Alabama. The installation encompasses
nearly 98 square miles of land and includes airfields, stagefield and tactical sites, and
leased land for rotary-wing pads and fixed-wing airstrips. The installation is bordered to
the north and west by agricultural land, to the south by the towns of Daleville and
Enterprise, and to the east by the town of Ozark. Background information on each of the
sites can be found in Section 1 of the Work Plan, of which this document is Attachment
3-1.

The following topics are covered in the remaining subsections of this GIP: safety issues;
geophysical measurement quality objectives (MQOs); description of the site; anticipated
munitions and explosives of concern (MEC) types, quantities, compositions, and depths;
site physical conditions; adverse geophysical conditions; site utilities and man-made
features that may affect the geophysical operation; data acquisition and reporting; and
geophysical program QC requirements.

Geophysical instruments will be used during digital geophysical mapping (DGM)
survey operations that record instrument response digitally, allowing for the subsequent
download and interpretation of the data. DGM instruments will be operated by the
DGM subcontractor.

Geophysical instruments used during operations such as clearing locations for
emplacement of survey stakes will be analog, meaning these instruments will be used to
detect metallic items in the subsurface on a real-time basis and the instrument response
will not be recorded. Generally, analog instruments indicate the presence of metallic
anomalies through sound or visual display. Analog instruments will be operated by an
unexploded ordnance (UXO) Technician II or III.

2.0 Safety Issues

Personnel are required to adhere to the project Health and Safety Plan. Surface metal
will be removed at each of the land sites prior to DGM operations. MEC avoidance will
be practiced during geophysical surveys and will be provided by one UXO Technician II
(or higher) or the CH2M HILL Senior UXO Supervisor (SUXOS). DGM survey personnel
will not access land areas outside of the survey area or access routes, as directed by the
SUXOS or UXO Technician. Personnel are prohibited from touching, handling, moving,
or investigating any item that resembles MEC or material potentially presenting an
explosive hazard (MPPEH). Upon encountering a potential MEC/MPPEH item, DGM
personnel will retreat to a designated rally point and immediately inform the SUXOS.
The SUXOS will inform DGM personnel when it is safe to re-enter an area, escorted by a
UXO Technician Level II or higher.
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MUNITIONS AND EXPLOSIVES OF CONCERN GEOPHYSICAL INVESTIGATION PLAN

3.0 DGM Personnel Qualifications

DGM operations will be conducted by personnel experienced in MEC geophysical
operations and led by a qualified MEC geophysicist. All DGM support personnel onsite
will have documentation of completion of the 40-hour Occupational Safety and Health
Administration (OSHA) certification, any necessary re-certification (8-hour refresher),
and OSHA-compliant medical monitoring physical exams. At least one DGM team
member will be qualified to administer first aid and cardiopulmonary resuscitation.
Throughout DGM operations, DGM support personnel will strictly adhere to the general
practices given in this GIP and specifically in the project Health and Safety Plan.

4.0 Areas to be Investigated

The areas to be investigated are shown in Figures 3-1 through 3-3 of the Work Plan.
Control points will be placed on the ground using either a real-time kinematic (RTK)
global positioning system (GPS) or conventional survey equipment as required to
operate the DGM systems.

5.0 Past, Current, and Future Site Uses

Detailed discussions of the past uses of the sites are provided in Section 1.6 of the Work
Plan.

6.0 Anticipated MEC Types, Composition, and Quantities

Table 1 presents a summary of the types of MEC expected to be present in the sites,
based on information collected for previous historical records reviews and the 2005 Site
Inspection. Also presented in this table are the mechanisms by which the MEC were
released. The typical release mechanisms for the sites are intentional activities, such as
firing into a target area, and unintentional activities, such as rounds fired falling outside
the target area or rounds discarded for various reasons at the firing points.

RFI WP, ATTACHMENT 3-1—GEOPHYSICAL INVESTIGATION PLAN 2 CONTRACT #: W91ZLK-05-D-0014
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TABLE 1
Anticipated MEC Types

Range Potential Munitions Primary Release Potential MEC
Mechanism
Anti-Tank/Rocket M6A1, 2.36” Rocket Munitions firing, Partially/fully
Grenade Range ) potentially from the functioned
M9A1 Heat Rifle following weapon grenades/fuzes and
Grenade systems: rockets/fuzes
M17 Fragmentation 2.36” shoulder-fired
Grenade rocket, M1 Rifle with
. rifle grenade
g:;ﬁ‘; d-eM“ A4 Practice attachment, and 3.5”
shoulder-fired rocket
M19A1 White
Phosphorus Smoke
Grenade
M21 Practice Grenade
M28A2, 3.5” Rocket
M9 Rifle Grenade
Infiltration/Grenade Small arms ammunition Hand thrown, and Partially/fully
Range ) » munitions firing, functioned
-30-caliber ammunition potentially from the grenades/fuzes
following weapon
M2/MK2 Hand Grenade systems:
g/ﬂ? F(rjagmentation Machine guns, M1
renade Rifle with rifle grenade
MII A1 - MIl A4 Practice attachment
Grenade
.22-Cal Target Butt Small arms ammunition Munitions firing None

7.0 Anticipated Depth of MEC Items

The anticipated depth of potential MEC items at the sites is from near-surface to greater
than 4 feet below ground surface (if buried in disposal pits).

8.0 Vegetation and Topography

Most of the Anti-Tank/Rocket Grenade Range site (39 acres) is now part of the
installation golf course. This portion of the site has typical flat to gently rolling golf
course terrain with little vegetation other than well-maintained grass. The remaining

18 acres of the site is heavily wooded with underbrush that may be thick after the spring
growth season. The wooded terrain is uneven, with much greater topography than the
neighboring golf course. Much of the wooded ground surface is covered with fallen

limbs and trees.
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Most of the Infiltration/Grenade Range site (34 acres) now contains the installation
Equestrian Center and golf course driving range. This portion of the site has flat terrain
with little vegetation other than well-maintained grass. Numerous buildings, stables,
and fenced horse corrals and paddocks fill the southern portion of the site, while the
driving range in the north is open. The remaining 10 acres of the site is heavily wooded
with underbrush that may be thick after the spring growth season. The wooded terrain
is uneven, with much greater topography than the neighboring Equestrian Center and
driving range, and numerous horse trails meander through the site. Much of the
wooded ground surface is covered with fallen limbs and trees.

The .22-Cal Target Butt site is heavily wooded with underbrush that will be thick after
the spring growth season. The terrain is uneven, and several small streams with steep
banks meander through the site. A dirt road runs east to west through the northern
portion of the area, and a cleared power line right-of-way cuts east to west through the
southern portion. A fitness trail with exercise stations passes through various sections of
the site.

9.0 Geologic Conditions

The geology of Fort Rucker and the surrounding area is composed of Coastal Plain
sediments of Cretaceous and Tertiary age. These deposits primarily consist of
unconsolidated sand and clay units with some limestone, sandstone, and siltstone beds.
Previous investigations have identified, from oldest to youngest, the Ripley, Providence,
Clayton, Nanafalia, Tuscahoma, Hatchetigbee, Tallahatta, and Lisbon formations as
present in the stratigraphy of Fort Rucker and the surrounding area. These formations
strike east-west, dip to the south, and have a total thickness of approximately 1,200 feet.

The soils of Fort Rucker belong to the Shubata, Cuthbert, Boswell, Eustis, and Ruston
series and the Lakeland, Eustis, Norfolk, Ruston, and Cuthbert series. The former series
consists of well-drained to poorly drained soils derived from ridge tops and side slopes
and has a clayey subsoil, while the latter series contains excessively drained, deep soils
derived from ridge tops and steep side slopes. Surface soils are described as high to
moderate permeable sandy/silty clays, moderate reddish orange to moderate reddish
brown in color. At locations where surface soil samples were collected, soils consisted of
a thin topsoil veneer overlying orange to brown sand with varying amounts of silt.

10.0 Shallow Groundwater Conditions

At Fort Rucker and the surrounding area, three distinct aquifer zones have been
identified within the unconsolidated and consolidated sediments of the subsurface. The
Lisbon aquifer is the uppermost aquifer unit and receives recharge from precipitation. It
is unconfined and consists of geologic material of the Lisbon, Tallahatta, and
Hatchetigbee formations. Water levels in the Lisbon aquifer range from ground surface
to approximately 20 feet below grade, and regional groundwater flow is to the south.
The Tuscahoma confining unit separates the Lisbon aquifer from the lower aquifer.

The Nanafalia-Clayton aquifer is the middle aquifer unit and consists of geologic

material of the Nanafalia and Clayton formations. This aquifer serves as a source of
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drinking water for Fort Rucker and surrounding towns. Recharge to the Nanafalia-
Clayton aquifer is to the north of Fort Rucker, where the formations are at the ground
surface. Regional groundwater flow in this aquifer is to the south, with localized cones
of depression at Fort Rucker and surrounding areas as a result of pumping wells.
Previous investigations have reported the transmissivity of the Nanafalia-Clayton
aquifer at 7.8 square feet per day.

The Providence-Ripley aquifer is the lowermost aquifer of the area and is composed of
the Providence and Ripley formations. It is separated from the Nanafalia-Clayton
aquifer by a confining clay unit. Recharge to this aquifer is to the north of Fort Rucker,
where the formations are at ground surface, and groundwater flow is to the south.

The Fort Rucker potable water supply is provided by groundwater from the Nanafalia/
Clayton and Providence Sand/Ripley formations. The aquifers retain an abundant water
reserve to supply the needs of Fort Rucker and the surrounding communities.

Surface water at Fort Rucker occurs in the form of numerous streams and four man-
made lakes. The streams primarily serve as wildlife habitats and are not used for
recreational or water supply purposes. Lake Tholocco is used for swimming, and Beaver
Lake, Buckhorn Lake, and Ech Lake are used for fishing. None of the lakes are used for
water supply; however, small groundwater supply wells are located near the shore of
Lake Tholocco.

11.0 Adverse Geophysical Conditions

There are no known adverse geophysical conditions that might affect DGM operations.

12.0 Site Utilities

The Anti-Tank/Rocket Grenade Range and the Infiltration/Grenade Range have been
developed as part of the installation golf course, Equestrian Center, and golf course
driving range. Site utilities, including electricity, sprinkler systems, and drinking and
wastewater, are expected throughout the golf course at the Anti-Tank/Rocket Grenade
Range and the Equestrian Center at the Infiltration/Grenade Range site. These utilities
may affect DGM data in localized areas.

13.0 Man-made Features Potentially Affecting Geophysical
Operations

The Anti-Tank/Rocket Grenade Range site contains golf course features such as bunkers,
teeing grounds, and putting greens. The Infiltration/Grenade Range site contains driving
range features as well as buildings, stables, corrals, bleachers, and fences associated with
the Equestrian Center.
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14.0 Site-specific Dynamic Events

No site-specific dynamic events (for example, unusually strong winds or harsh weather
conditions) that might affect the DGM survey operations at the site are anticipated.
Although it is possible that weather conditions may impede operations at some time
during the project, no significant delays or effects on geophysical instruments resulting
from weather are expected.

15.0 Overall Site Accessibility and Impediments

The survey areas are readily accessible via paved or dirt roads, and access impediments
are not anticipated. DGM activities will need to be coordinated with installation
personnel to avoid scheduling conflicts with activities at the golf course and Equestrian
Center.

16.0 Potential Worker Hazards

No potential worker hazards are apparent at the site other than those associated with
conducting project field work. Such hazards are addressed in the project Health and
Safety Plan.

17.0 Geophysical System Verification

A geophysical system verification (GSV) process will be used to validate the DGM
system to be use for the surveys. The GSV Plan is provided as Attachment 3-2 of the
Work Plan.

18.0 DGM MQOs

The primary objective of the DGM activities at the site is to identify metallic anomalies
that may be MEC, MPPEH or non-MEC metallic items. MQOs specific to the DGM
surveys at the site are provided in the GSV Plan (Attachment 3-2 of the Work Plan).
Achievement of the MQOs will be verified by the CH2M HILL Project/ QC Geophysicist.

19.0 Geophysical Instrumentation

19.1 Analog Geophysical Instruments

The analog geophysical instruments to be used during non-DGM operations where a
geophysical instrument is needed to detect metallic items will be a Schonstedt GA-52Cx
magnetometer. The Schonstedt GA-52Cx fluxgate gradiometer is a handheld analog
magnetometer that detects ferrous objects and ferromagnetic minerals. The instrument
provides an audible signal representing the magnitude and direction of the local
magnetic field. In application, the operator sweeps the instrument back and forth in the
area of interest and monitors the change in pitch of the sound emanating from the
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instrument. The change in pitch is the magnetometer response to a secondary magnetic
field produced by a ferrous metallic item in the area of interest. This instrument will
only be used in areas where non-ferrous MEC items are not considered likely to be
present.

In cases where non-ferrous MEC items are potentially present, the White’s XLT will be
used. The White’s XLT is an electromagnetic (EM) metal detector that uses a transmitter
coil to establish a localized EM field that induces eddy currents in nearby conductive
materials. A co-located receiver coil then measures the eddy current response and the
system provides an audible and visual signal representing the magnitude of the
response. In application, the operator sweeps the instrument back and forth in the area
of interest and monitors the change in pitch of the sound emanating from the
instrument.

19.2 DGM Instruments

Geonics EM61-MK2. The DGM instrument to be used for the DGM survey will be the
EM61-MK2. The EM61-MK2 is a high-resolution time-domain electromagnetic
instrument designed to detect, with high spatial resolution, shallow ferrous and non-
ferrous metallic objects. In comparison with other metal detectors, especially
magnetometers, it is much better suited for work in close proximity to man-made
structures and in areas of dense subsurface metallic debris. The standard EM61-MK2
system consists of two air-cored, 1-meter (m) by 0.5-m coils, a digital data recorder,
batteries and processing electronics. The EM61-MK2's transmitter generates a pulsed
primary magnetic field, which then induces eddy currents in nearby metallic objects.
Each of the two spatially separated receiver coils measures these eddy currents. The
EM61-MK?2 offers the ability to measure the eddy currents at three distinct time intervals
in the bottom coil or four intervals if no top coil measurements are recorded. Earlier time
gates provide enhanced detection of smaller metallic objects. Secondary voltages
induced in both coils are measured in millivolts. The arrangement of coils in the
standard setup is such that there is a vertical separation of 40 centimeters (cm).
Assuming accurate data positioning, target resolution of approximately 0.5 m can be
expected.

Positioning of the EM61-MK2 data will be performed either using an RTK GPS or, in
areas of the site where tall vegetation will obstruct line-of-sight with the satellites
required for global positioning system (GPS) positioning, odometer or fiducial
positioning methods will be used.

Global Positioning Systems. GPS satellites orbit the earth transmitting a signal that can be
detected with a GPS receiver. The GPS receiver uses the known locations of the satellites
and the time of signal transmittal to calculate its position. Differential GPS increases the
accuracy of GPS readings through the use of two receivers: a stationary receiver that acts
as a base station and collects data at a known location and a second roving receiver that
makes the position measurements. The base stations can be configured to either transmit
the correction data to the rover system or to save the data to be used to correct positional
data during post-processing. RTK GPS instruments are ideal for field-mapping
applications when satellite visibility conditions are adequate because they provide the
highest (sub-centimeter accuracy) GPS accuracy possible. Typical accuracies of
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geophysical data positioning after adding errors induced by the DGM system operation
are in the range of 20 to 50 cm.

Odometer and Fiducial Methods. Odometer methods use a procedure wherein a
measuring device (for example, wheel-based, thread-feeding) is used to calculate the
distance traveled along a linear transect. Using this approach, a series of survey lanes are
established over a grid. Flags are placed at the beginning and end of each lane and an
operator walks down the lane while sensor readings are collected when triggered by the
odometer system at a pre-defined interval (for example, every 20 cm). As the operator
walks past the starting and ending points in the survey lane, the operator stops the data
collection. By assuming the operator walked in a straight line, the total distance
recorded by the odometer system is compared to the known distance travel and the
down-line position for each of the data points is adjusted accordingly.

Fiducial methods use a time-marking procedure to obtain the spatial location of the
collected data. As in the odometer approach, a series of survey lanes are established over
a grid. Flags are placed at the beginning and end of each lane, and at equal distances
along the transect (for example, every 30 m). An operator walks down the lane while the
data logger collects sensor readings at a prescribed sampling interval. As the operator
walks past the starting, fiducial, and end lines in the survey lane, the operator presses a
button on the data logger that places a fiducial time mark in the data stream. By
assuming the operator walked in a straight line at a constant velocity, the location of
each data point can be calculated.

20.0 Data Acquisition, Processing, and Reporting
20.1 Field Data Sheets

Field information will be recorded in the Munitions Response Site Information
Management System (MR-SIMS) field devices and will include:

e SiteID

e Grid ID (or other identifier of surveyed area)
e Field team leader name

e Field team members’ names

e Date of data collection

e Instrument used

e Positioning method used

e Instrument serial numbers

e File names in data recorders

e Data collection sampling rate

e Line numbers, survey direction, fiducial locations, start and end points
e  Weather conditions

e Grid conditions

e Terrain conditions

e Cultural conditions (roads, landscaping, etc.)
e Survey area sketch
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e Associated QC data file names
e Field notes (other)

20.2 Data Processing

Instrument-specific software will be used for initial data processing, and the output will
be imported into Geosoft Oasis Montaj™ for additional processing, graphical display,
anomaly selections, and quality assurance (QA)/QC. The types of processing used will
be system-specific, but the general processing steps that may be performed on the data
include the following:

e Positional offset correction

e Sensor bias, background leveling and/ or standardization adjustment
e Sensor drift removal

e Latency or lag correction

e Geophysical noise identification and removal (spatial, temporal, motional, terrain
induced)

e Contour level selection with background shading

e Digital filtering and enhancement (low pass, high pass, band pass, convolution,
correlation, non-linear, etc.)

20.3 Interpretation/Anomaly Selection

MEC-experienced data processing geophysicists will use the following criteria,
supplemented by site- and system-specific criteria established during instrument
validation', for selecting and locating anomalies as potentially representing subsurface
MEC:

¢ Maximum amplitude of the response with respect to local background conditions
e Lateral extent (plan size) of the area of response

e Three-dimensional shape of the response

e Decay curve characteristics

e Location of the response with respect to the edge of the grid, unsurveyable areas,
land features, cultural features, or utilities within or adjacent to the grid

e Potential distortions in the response from interference of nearby cultural features

Anomalies potentially representing subsurface MEC will then be randomly selected for
intrusive investigation.

1 The targeting threshold will be determined through evaluating known EM61-MK2 response curves for specific munitions
items potentially present within each area and the background geophysical “noise”. A threshold will be selected beneath
the smallest expected amplitude but with a signal to noise ratio of at least 3 to 1.
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20.4 Target Locations

The target analysis process culminates in the creation of digital target location sheets
that contain target information, location, and amplitude and can be used for future
investigation operations.

20.5 Grid Maps

With each target sheet, the DGM subcontractor will also provide a grid map containing
the following information:

Client

Project

Contractor

Map creator

e Map approver

e Date map was created

e Map file name (full path and file extension)
e Scale

¢ Grid identification

e Grid corner locations

e Contoured data

e Anomaly locations with unique identification numbers
e North arrow, legend, title block, etc.

20.6 Records Management

All tiles will be made available for QC verification during the project to verify that the
field and data processing procedures were properly implemented. All raw data files, final
processed data files, hard copies, and field notes will be maintained for the duration of
the project.

20.7 Final Reports, Maps, and Geophysical Mapping Data

No later than 3 work days after collection, the DGM subcontractor will provide each
day’s data for QC inspection via the Internet using a file transfer protocol site, electronic
mail (email) attachments for small files under 5 megabytes, or digital compact disk. Such
data are considered to be in raw form. These data will e corrected for sensor offsets,
diurnal variations, latency, heading error (if magnetometer is used), and drift. The DGM
subcontractor also will provide a digital planimetric map, in Geosoft format and
coincident with the location of the geophysical survey, so that each day’s geophysical
data set can be registered within the original mission plan survey map.

All geophysical field data will be provided to CH2M HILL in delineated fields as x, y, z,
v1, v2, and so on, where x and y are Universal Transverse Mercator grid plane
coordinates in easting (meters) and northing (meters) directions and z (elevation is an
optional field in feet), v1, v2, v3, and so on are the instrument readings. The last data
field will be a time stamp. Each data field will be separated by a comma or tab. No
individual file will be more than 100 megabytes in size and no more than 600,000 lines
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long. Each grid of data will be logically and sequentially named so that the file name can
be easily correlated with the grid name used by other project personnel.

Within 45 days of data collection, the processed geophysical field data, all final maps,
and supporting geophysical interpretations will be provided to CH2M HILL. All
geophysical data will be accompanied by a report (standard report format out of MR-
SIMS) documenting the field activities associated with the data and the processing
performed. Information provided by the MR-SIMS report is summarized in Table 2.

TABLE 2
Processing Documentation Requirements
“Raw” Data Final Data Must be in
Delivery Delivery File
Information Type Report Report Headers

Site ID X X X
Geophysical instrument type used X X
Positioning method used X X
Instrument serial numbers (geophysical and positioning) X X
Coordinate system and unit of measure X X
Grid ID (or other identifier of surveyed area) X X
Date of data collection X X
Raw data file names associated with delivery X X
Processed data file names associated with delivery X X
Name of Project Geophysicist X X
Name of Site Geophysicist X X
Name of data processor X X
Data processing software used X X
Despiking method and details X X
Sensor drift removal and details X X
Latencyl/lag correction and details X X
Sensor bias, background leveling and/or standardization X
adjustment method and details
Portable document format (PDF) document showing

: . X X
graphical results of each field quality control test
Geophysical noise identification and removal (spatial, X
temporal, motional, terrain induced) and details
Other filtering/processing performed and details
Gridding method
CONTRACT #: W91ZLK-05-D-0014 1 RFI WP, ATTACHMENT 3-1—GEOPHYSICAL INVESTIGATION PLAN
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TABLE 2
Processing Documentation Requirements

“Raw” Data Final Data Must be in
Delivery Delivery File
Information Type Report Report Headers

Anomaly selection and decision criteria details X

Geosoft “.xyz” file for unit of survey being delivered (e.g.,
grid or area agreed upon with Geophysicist)

X

Geosoft “.grd” file for unit of survey being delivered
Geosoft “.map” file for unit of survey being delivered

PDF of Geosoft map for unit of survey being delivered
Geosoft “.map” mosaic of all processed data to date

PDF mosaic of Geosoft map of all processed data to date
Other processing comments

Date data processing is completed

X X X X X X X X

Data delivery date

Scanned copy of field notes and field mobile data collection
device notes (if applicable)

All sensor data will be correlated with navigational data, based on a local “third order”
(1:5,000) monument or survey marker. If a suitable point is not available, a land
surveyor will establish a minimum of two new monuments or survey markers with a
minimum of third-order accuracy.

An extensive QC program will be applied to the DGM operations at the site, with
documentation in MRSIMS (as described in Section 3.10.1 of the Work Plan). Figure 1
shows an overall chart of the QC steps.
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FIGURE 1
Overview of DGM Process QC
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20.8 QC Tests

Each of the DGM systems will be field tested by the DGM field team to confirm proper
operating conditions. Several basic QC tests will be performed in addition to
instrument-specific tests. A description of each basic QC test, its acceptance criteria, and
its frequency is provided below and summarized in Table 3.

1. Equipment Warm-up. This is an instrument-specific activity, although standard
warm-up time is 5 minutes. Some geophysical systems require more warm-up time
than others. Each system-specific standard operating procedure defines the
equipment-specific warm-up time. Equipment warm-up will be performed the first
time an instrument is turned on for the day or has been turned off for a sufficient
amount of time for the specific instrument to cool down.

2. Record Sensor Positions. Positioning accuracy of the final processed data will be
demonstrated by operating the equipment over one or more known points. The
accuracy of the data positioning will be assessed by calculating the difference
between a known location over which a positioning instrument is held and the
displayed position. The sensor position test will be conducted at the beginning of the
survey operation for each work day.

3. Personnel Test. (Land-based system only.) This test checks the response of instruments
to personnel and their clothing/proximity to the system. On a daily basis, the
instrument coils for those instruments being used that day will be checked for their
response to the personnel operating the system. The response will be observed in the
field for immediate corrective action and transmitted back to the processor, and
analyzed and checked for spikes in the data that could create false anomalies. The
personnel test will be conducted at the beginning of the survey operation for each
work day.

4. Vibration Test (Cable Shake). This test checks the response of instruments to
vibration. On a daily basis, the instrument coils/sensors for those instruments being
used that day will be checked for their response to vibrations in the cables. The
response will be observed in the field for immediate corrective action and
transmitted back to the processor and analyzed and checked for spikes in the data
that could create false anomalies. The vibration test will be conducted at the
beginning of the survey operation for each work day.

5. Static Background and Static Spike. Static tests will be performed by positioning
the survey equipment within or near the survey boundaries in an area free of
metallic contacts and collecting data for at least 1 minute. During this time, the
instrument will be held in a fixed position without a spike (known standard) and
then with a spike. The purpose of the static test is to identify any unusual levels of
instrument or ambient noise. The static background and static spike test will be
conducted at the beginning and end of each survey operation.

6. Repeat Data. This test is performed to verify repeatability of the data and will be
performed after the initial survey over an area. At least 2 percent of the survey area
will be resurveyed.
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TABLE 3
DGM Instruments Standardization Tests and Acceptance Criteria
Beginning 2% of
Power Beginning and End Total Area
Test Test Description Acceptance Criteria On of Day of Day Surveyed
1 Equipment Equipment specific X
Warm-up (typically 5 minutes)
2 Record Sensor * 4 inches (2.54 cm) X
Positions
3 Personnel Test Based on instrument used.
Personnel, clothing, etc. X
should have no effect on
instrument response
4 Vibration Test Data profile does not X
(Cable Shake) exhibit data spikes
5 Static + 20% of standard item
Background & response, after X
Static Spike background correction
6 Repeat Data Qualitative comparison of X

data

20.9 QC Seed Items

At least one QC seed item, a small industry standard object (discussed in the GSV Plan in
Attachment 3-2 of the Work Plan) will be seeded per 0.75 acre in the survey areas. The
seed items will be tagged with labels identifying them as inert and providing a contract
reference, a point of contact address, phone number, and a target identifier. CH2M HILL
personnel will perform seeding using hand tools. The seed locations will be checked using
a hand-held analog geophysical instrument to confirm that no existing anomalies are
present at the seed location. Once placed, the locations of all seeded items will be
surveyed using an RTK differential global positioning system or conventional survey
equipment. The items will be placed at easily detectable depths in order to have a high
enough signal-to-noise ratio to compare to known industry standard target values.
Detection of the QC seed items will be monitored by CH2M HILL, and if an item is not
detected, a root-cause analysis will be performed and corrective actions identified.

20.10 QC of DGM Data and Deliverables

Both the DGM subcontractor and CH2M HILL will perform QC of geophysical data and
data deliverables at each step of the processing path. Figure 2 shows the processing path
and the QC steps performed. Data will not move to the next stage until they have passed

the QC check.

QC checks to be performed on field forms, pre-processed data, and processed data by
the QC geophysicist can be found in Table 2.

RFI WP, ATTACHMENT 3-1—GEOPHYSICAL INVESTIGATION PLAN 16
REV 1, 9/22/2011

CONTRACT #: W91ZLK-05-D-0014
TASK ORDER #: 0001



MUNITIONS AND EXPLOSIVES OF CONCERN GEOPHYSICAL INVESTIGATION PLAN

FIGURE 2
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20.11 Corrective Measures

Deficiency identification and resolution procedures are described in Section 4.5 of the
Work Plan. Specific corrective measures for DGM survey are related to the type of
geophysical equipment used; however, the following are the basic corrective measures
to be followed in association with DGM surveying;:

e Replacement of sensors if they fail to meet instrument check requirements.
e Resurvey of grids if seeded items are not identified (do not show in the DGM data).

e When there is a failure to select a seed item from the data but the item is clearly
present in the DGM data, a re-analysis of the DGM data will be performed instead of
a resurvey.

If DGM data do not pass the data QC requirements the data will be recollected.

21.0 Analog Geophysical Systems QC

QC over the analog geophysical instruments will be accomplished through daily checks
that the instruments are functioning before using them for field activities. Each
instrument will be operated over a small ferrous metallic item. If the instrument is not
able to detect the item, it will be taken out of use until it is repaired.
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Acronyms and Abbreviations

cm centimeter

DGM digital geophysical mapping

GIP Geophysical Investigation Plan

GSV geophysical system verification

GPS global positioning system

in inch

ISO industry standard objects

IVS instrument verification strip

MEC munitions and explosives of concern
NRL Naval Research Laboratory

MQO measurement quality objective

QC Quality Control

RTK real-time kinematic
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Geophysical System Verification

Geophysical system verification (GSV) is a physics-based, presumptively selected
technology process in which signal strength and sensor performance are compared to
known response curves of industry standard objects (ISOs) to verify digital geophysical
mapping (DGM) systems prior to and during site surveys. The GSV process is designed to
perform initial verification of the proposed DGM system using an instrument verification
strip (IVS), followed by a “blind” seeding program for continued verification throughout
the field operations.

1. IVS

The initial phase of the investigation to locate munitions and explosives of concern (MEC) as
well as non-MEC metallic items in the subsurface at each site will be verification of the
presumptively selected DGM system using an IVS.

1.1 Personnel and Qualifications

The following individuals will be involved in the IVS:

CH2M HILL Project/Quality Control (QC) Geophysicist

DGM subcontractor’s Site Geophysicist

DGM subcontractor’s Field Geophysicist or Geophysical Technician
e DGM subcontractor’s Data Processor

DGM subcontractor personnel involved in performance of the IVS and the production
geophysical surveys will meet the following qualifications:

¢ Project/QC Geophysicist: will have a degree in geophysics, geology, geological
engineering, or a closely related field, and have a minimum of 5 years of directly related
geophysical experience. This individual will be capable of managing a geophysical data
collection and processing project/program, including several task orders/sites, and will
have at least 1 year of experience in managing geophysical operations on a MEC site.

e Site Geophysicist: will have a degree in geophysics, geology, geological engineering, or
a closely related field, and have a minimum of 2 years of directly related geophysical
experience. This individual will be capable of competently managing personnel,
equipment and data on projects requiring multiple geophysical field teams and
geophysical data processors and will have at least 1 year of experience in performing
geophysical operations on an MEC site.

e Field Geophysicist: will have a degree in geophysics, geology, geological engineering,
or a closely related field, will have a minimum of 2 years of directly related geophysical
experience and will have at least 1 year of experience in performing geophysical
operations on an MEC site.
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¢ Geophysical Technician: will have at least 6 months of experience in geophysical data
collection on MEC-related projects.

e Geophysical Data Processor: will have a degree in geophysics, geology, geological
engineering, or a closely related field, and will have at least 6 months of experience in
processing geophysical data related to MEC projects.

1.2  Digital Geophysical Mapping System

The presumptively selected DGM system to be verified and used for the production surveys
will consist of the Geonics EM61-MK2 time domain electromagnetic metal detector, with
positioning provided by either a real-time kinematic (RTK) global positioning system (GPS)
or odometer/fiducial methods. The system and positioning methods are discussed in detail
in the Geophysical Investigation Plan (GIP), of which this document is an appendix.

1.3  Location and Length of IVS

An area near, or within, the site will be selected for the IVS. The exact location of the IVS
will be selected during the initial mobilization to the site. The IVS will be set up as a strip of
approximately 25 meters or longer.

1.4  Industry Standard Objects

The ISO items (see Figure 1-1) to be used in the IVS are 1-inch (in) (2.54 centimeters [cm]) by
4-in (10.16 cm) steel pipes (part number 44615K466) from the McMaster-Carr online catalog
(http:/ /www.mcmaster.com/):

Shape: Straight Nipple, Threaded Both Ends
Schedule: 40

Pipe Size: 1in (1.315-in outer diameter)
Length: 4in

Finish: Black Welded Steel

RFI WP, ATTACHMENT 3-2—GEOPHYSICAL SYSTEM VERIFICATION PLAN 2 CONTRACT #: W91ZLK-05-D-0014
REV 1, 9/21/2011 TASK ORDER #: 0001



GEOPHYSICAL SYSTEM VERIFICATION WORK PLAN

; lt— 33" - GE" rﬂﬂ' i
f:\j .

s {\: 1
1" NPT 11-1/2 Threads Per Inch

T ] My 5T FART

WM<MASTER-CARR) “P1 |05« 44615K466
T T Black Stesl

D 2005 McMaster-Car Supply Compasy Pipe Mipple

[T e T T e Tl W 1 AR W e S

FIGURE 1-1
Industry Standard Object

Instrument response curves for this ISO have been developed by the Naval Research
Laboratory (NRL) demonstrating their standard response under their best orientation
(perpendicular to the EM61-MK2 instrument plane to cause the highest peak amplitude
response) and worst orientation (parallel to the instrument plane and perpendicular to the
direction of travel to cause the lowest peak amplitude response) at multiple distances from
the instrument’s bottom transmit/receive coil (NRL/MR/6110--09-9183, entitled “EM61-
MK2 Response of Three Munitions Surrogates”).

1.5 IVS Procedures

A qualified and experienced MEC DGM operations geophysical team (discussed in
Section 1.1) will employ the system to be verified over the IVS. This section discusses the
IVS process and the procedures to be employed (numbered in accordance with the steps
shown on Figure 1-2) during site work.
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FIGURE 1-2
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1. AnIVS area will be selected with preference for the following (although none of the
conditions are vital for IVS success):

(a) Terrain, geology and vegetation similar to that of a majority of the project site
(b) Geophysical noise conditions similar to those expected across the survey area

(c) Large enough site to accommodate all necessary IVS tests and equipment and for
adequate spacing (at least 3m) of the ISO items to avoid ambiguities in data
evaluation

(d) Readily accessible to project personnel
(e) Close proximity to the actual survey site (if not within the site)

2. A ”background” DGM survey will be performed by the DGM subcontractor with the
instrument to be validated over the IVS. This step will allow background geophysical
conditions to be recorded, help determine the appropriateness of the location (e.g., few
existing anomalies), and verify that ISOs are not seeded near existing anomalies. The
data will be post-processed (e.g., filtered and positions attached to the geophysical data)
and provided to the CH2M HILL Project Geophysicist for evaluation.

3. Following verification that the IVS area is clear of subsurface anomalies (or that existing
anomalies can be avoided during seeding), two ISO items will be buried parallel to the
plane of the EM61-MK2 system’s transmit/receive coil (i.e., horizontally) and oriented
along the direction of travel at depths of approximately three and seven times their
diameter. The approximate IVS setup will be as shown on Figure 1-3.

IVSl IVS_
Endpoint 1SO #1 1SO #2 Endpoint
| il
5m
FIGURE 1-3
IVS Strip

4. Measurements of the item depths will be to the center of mass of each item. CH2M HILL
personnel will bury the ISOs using shovels to dig the holes to the appropriate depths for
burial of the seed items. The background survey data and anomaly avoidance
techniques will be used to ensure that end stakes and ISOs are not placed on top of or
near existing anomalies. Personnel will emplace ISOs and record the emplacement data
(depth, orientation, and azimuth). An RTK GPS or conventional Total Station survey
equipment will be used to record the center of each ISO location and the IVS endpoints.
The holes will then be filled with soil and a polyvinyl chloride surveyor’s flag or 6-inch
wooden survey stake placed at each ISO location

5. A DGM survey will be performed by the DGM subcontractor over the IVS area,
including transects as described in Table 1-1 and shown on Figure 1-4. The data will be
processed and interpreted by the DGM subcontractor and provided to the CH2M HILL
Project Geophysicist for confirmation within 12 hours of completion of the survey.
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TABLE 1-1
IVS Transects Descriptions and Purpose
Transect Description Purpose
A offset by 0.756m Demonstrate horizontal drop off of item response
B directly over center of strip Verify response vs established response curves
Cc offset by 0.37m (1/2 intended lane separation) = Demonstrate horizontal drop off of item response
from center of strip
D offset by 0.75m (on opposite side of strip from  Demonstrate horizontal drop off of item response
Transect A)
E offset by ~3m from strip Measure background noise
EM61-MK2
AP .
u I1ISO #1 ISO #2
= >
C
< <D
E» >
FIGURE 1-4

IVS Transects

6. If the initial measurement quality objectives (MQOs) have not been met, the CH2M
HILL Project Geophysicist will meet with the DGM subcontractor to discuss whether
modifications to instrumentation or procedures can be made to the DGM system in
order to meet the MQOs.

7. If the MQOs cannot be met by the DGM subcontractor, the CH2M HILL Project
Geophysicist will meet with the project team to discuss a resolution (i.e., modification of
a MQO) prior to completing the IVS.

8. Once the surveys have been performed and the system has been determined to meet the
initial (or modified) MQOs, the IVS will be complete.

1.6 Measurement Quality Objectives

The testing in the IVS area will verify the ability of the system to achieve the specific MQOs
listed in Table 1-2. The system will not be used for site surveys until it is able to meet the IVS
MQOs or until the project team agrees on reasoning behind a MQO not being met and an
appropriate revised MQO.

Additional MQOs for production surveys will be monitored during through the ISO
“blind”-seeding program and other quality control tests, as discussed in the GIP. The IVS
MQOs, measurement performance criteria, and test method to be used during the IVS are
summarized in Table 1-2 and discussed in detail in the following subsections.

RFI WP, ATTACHMENT 3-2—GEOPHYSICAL SYSTEM VERIFICATION PLAN 6 CONTRACT #: W91ZLK-05-D-0014
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General System Verification

DGM System Positioning

The MQO for DGM systems positioning is that the coordinates being obtained from the
positioning system are at a sufficient enough accuracy to allow for appropriate relocation of
MEC items for intrusive investigation. The measurement performance criterion is that the
positional error at known monuments will not exceed 25cm (9.8 in). This will be evaluated
during the IVS by ensuring that the anomalies representing the ISO seeds in the IVS data are
positioned within this distance from the measured locations.

DGM System Munitions Detection

The MQO for munitions detection is to demonstrate that the system in use is capable of
detecting munitions within industry standards. This is demonstrated through a physics-
based presumptively selected technology process in which signal strength and sensor
performance are compared to validated industry values. As an example, for the EM61-MK2
this process involves demonstrating that the maximum amplitude response over a standard
item falls within the sensor response curve for that item, as demonstrated by NRL tests for
that item (see Figure 1-5). Once it has been established that the system is responding
comparably, a cross-correlation of industry experience with detection of munitions items
can be assumed. In other words, the depths and orientations of munitions items which the
EM61-MK?2 has been shown to be effective at detecting under test scenarios’ and other
projects can be expected.

Because minor changes in the coil height as it passes over the item and slight variations in
the path traveled down the IVS can significantly affect the amplitude response received
from the instrument, the IVS results will be qualitatively evaluated. A determination that
the geophysical instrument itself is responding within a specific threshold will be through
the spike test results (see Section 1.7) wherein the distance from the coil and orientation of
the item can be strictly controlled.
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TABLE 1-2

Project Measurement Quality Objectives

Data Quality
Objective

Measurement Performance Criteria

Test Method During IVS

General System Verification

DGM System
Positioning.
Accurate
coordinates are
being obtained
from DGM
positioning
systems.

DGM System
Munitions
Detection.
DGM system
response is
within industry
standards for
detection.

Positional error of ISO seeds will not
exceed 25 cm (9.8 in).

Response to ISO is comparable to
published or calculated results for that
item.

Response to standardized item will not
vary more than +20%of expected value in
static test.

Results of IVS DGM survey vs IVS seed
locations will be evaluated to ensure
compliance.

Results of IVS surveys over seed items in
strip will be qualitatively reviewed.

Results of static test will be quantitatively
reviewed to ensure compliance.

DGM Surveys

Ordnance
detection: DGM
survey system
response is
comparable to
expected
response of
geophysical
instrument.

Downline data
density is
sufficient to
detect MEC
items.

Positioning of
detected
anomalies is
accurate.

Sensor response over specific items to be
compared to response of geophysical
instrument over similar items under
previous test or field production conditions.

Over 98% of possible sensor readings are
captured along a transect with a spacing of
no greater than 0.7 ft (0.213 m) between
points. In addition, any transect containing
a downline data gap of 2 ft or greater does
not meet the MQO.

95% of anomaly locations associated with
a seeded item (blind seed) are within 1-
meter radius of the item location.

Results of IVS DGM survey vs. known IVS
sensor responses over the seed items will
be evaluated to ensure compliance.

The IVS DGM survey data will be evaluated
to ensure compliance.

The IVS DGM survey data will be evaluated
to ensure compliance.

Data Handling

All data must
be delivered in
a timely
manner and in
a useable
format.

IVS data are completed and delivered
within 12 hrs.

Evaluate based on actual delivery of data

' 1 NRL/MR/6110--08-9155 (EM61-MK2 Response of Standard Munitions Items), Final Report for the Evaluation of UXO
Detection Technology at the Standardized UXO Test Sites Aberdeen and Yuma Proving Grounds, Standardized UXO
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Technology Demonstration Site Program, SERDP, November 2007. Demonstrator scoring results:
http://aec.army.mil/usaec/technology/uxo01f.html
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FIGURE 1-5
NRL Results for Small (4 inch x 1 inch) Industry Standard Object Tested under EM61-MK2 Bottom Coil
Reference: NRL/MR/6110-09-9183
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Data Handling

The MQO for data handling is that all data must be delivered in a timely manner and in a
useable format. Because of the need for rapid feedback during IVS operations to effectively
test potential DGM systems, the measurement performance criterion for data handling
during IVS activities will require that initial data be completed and delivered to the

CH2M HILL Project Geophysicist within 12 hours of data collection. Final processed data
for the IVS shall be delivered to the CH2M HILL Project Geophysicist within 3 working
days of data collection. This MQO will be evaluated based on the actual delivery of data
during the IVS.

1.7 Quality Control

Achievement of the instrument evaluation MQOs will be verified by the CH2M HILL QC
geophysicist. The selected IVS area, the process of emplacing the IVS items, and the survey
locations will be verified through observation during the IVS. Geophysical subcontractor-
provided standard operating procedures (SOPs) (to be provided as an addendum to this Plan in
the final version) will be checked to ensure that equipment and procedures are being checked
per standard procedures for the system employed. The QC tests listed in Table 1-3 and
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detailed in the following subsections will be performed on the geophysical system being

utilized.
TABLE 1-3
Geophysical Instrument Standardization Tests and Acceptance Criteria
Beginning
Power Beginning and end of
Test Test Description Acceptance Criteria on of day day
1 Equipment Warm-up  Equipment specific (typically 5 min) X
2 Record Sensor +/- 4 inch (2.54cm) X

Positions

Based on instrument used. Personnel,
Personnel Test clothing, etc. should have no effect on X
instrument response.

Vibration Test Data profile does not exhibit data
(Cable Shake) spikes

Static Background &  +/- 20% of standard item response,
Static Spike after background correction

Equipment Warm-up. All geophysical equipment will be warmed up a minimum of

5 minutes. Equipment warm-up will be performed the first time an instrument is turned
on for the day or has been turned off for a sufficient amount of time for the specific
instrument to cool down.

Record Sensor Positions. Positioning accuracy of the final processed data will be
demonstrated by operating the equipment over one or more known points. The accuracy
of the data positioning will be assessed by calculating the difference between a known
location over which a positioning instrument is held and the displayed position. The
sensor position test will be conducted at the beginning of the survey operation for each
work day.

Personnel Test. This test checks the response of instruments to personnel and their
clothing/ proximity to the system. On a daily basis, the instrument coils/sensors for
those instruments being used that day will be checked for their response to the
personnel operating the system. The response will be observed in the field for
immediate corrective action and transmitted back to the processor, and analyzed and
checked for spikes in the data that can possibly create false anomalies. The personnel
test will be conducted at the beginning of the survey operation for each work day.

Vibration Test (Cable Shake). This test checks the response of instruments to vibration.
On a daily basis, the instrument coils/sensors for those instruments being used that day
will be checked for their response to vibrations in the cables. The response will be
observed in the field for immediate corrective action and transmitted back to the
processor and analyzed and checked for spikes in the data that can possibly create false
anomalies. The vibration test will be conducted at the beginning of the survey operation
for each work day.

Static Background and Static Spike. Static tests are performed by positioning the
survey equipment within or close to the survey boundaries in an area free of metallic
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contacts and collecting data for a specific period, while holding the instrument in a fixed
position without a “spike” (small ISO placed at accurately measured distance and
orientation from the transmitter coil, as in the example shown in Figure 1-6) and then
with a “spike.” The purpose of the static test is to determine whether unusual levels of
instrument or ambient noise exist. The static background and static spike test are
conducted at the beginning and end of each survey operation. This is the test that
essentially “opens” and “closes” out a survey area (grid, grid block, set of transects, etc.)

The ISO can be placed above or below the EM61-MK2 transmitter coil as long as the
distance is measured from the center of mass of the item to the horizontal plane of the
coil (top of coil if item placed above coil, bottom of coil if item placed below), as
illustrated in Figure 1-6.

1.8  Data Analysis and Interpretation

All data collected at the IVS test strip will be post-
processed and analyzed. Instrument-specific data
processing SOPs will be provided as an addendum to this
Work Plan after subcontractor selection.

1.9 IVS Data Evaluation

The CH2M HILL QC Geophysicist will evaluate the data
provided by the geophysical subcontractor and validate
for the project team whether the selected geophysical
system meets the IVS MQOs.

2. “Blind” Seeding

As a continuing part of the GSV process, ISOs will be used
as “blind” QC seeds in the areas to be surveyed to provide

FIGURE 1-6
ongoing verification that the DGM system is properly Example Spike Test Setup

functioning and the munitions detection and positioning
MQOs are continuing to be met.

2.1 Seeds Placement

Seeds will be buried vertically at a depth of approximately 6 to 12 in below ground surface,
with the depth being measured to the center of mass of the item, as illustrated by Figure 2-1.
Depths will be recorded in field notes.

The field team leader will be responsible for labeling each QC seed with a unique identifier.
These can either be labeled with a paint pen or with a weather-resistant label taped to or
secured within the seed.

QC ISOs (Nelson et al., 2009) will be placed along transects, directly between survey stakes
so the data collection crews will pass over them, and an Alabama-licensed PLS will record
these locations. For open areas in which transects are not bounded by cut vegetation and

RFI WP, ATTACHMENT 3-2—GEOPHYSICAL SYSTEM VERIFICATION PLAN 12 CONTRACT #: W91ZLK-05-D-0014
REV 1, 9/21/2011 TASK ORDER #: 0001



GEOPHYSICAL SYSTEM VERIFICATION WORK PLAN

stakes, the QC seed will be placed along the section between two flags but the location will
be obscured such that the team does not know where it is placed.

FIGURE 2-1
QC Seed Burial lllustration

2.2 Validation

After each data set is delivered to CH2M HILL by the DGM subcontractor, the CH2M HILL
QC geophysicist will overlay the locations of the “blind” seeds and verify that the munitions
detection and positioning MQOs are continuing to be met. Should an issue be detected (such
as a data trend indicating a MQO limit is being approached) or a MQO is not met, a
comprehensive root-cause analysis will be performed and a corrective action identified.

3. Reporting

Results of the IVS will be included in a technical memorandum prepared after the IVS has
been performed. The memorandum will include a summary of the IVS operations, an as-
built map of the IVS plot, and IVS results.

Results of the “blind” seeding evaluation will be provided as part of the RCRA Facility
Investigation report.
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EM61-MK2 RESPONSE OF THREE MUNITIONS SURROGATES

INTRODUCTION

The EM61-MK?2 Electromagnetic Induction sensor (Geonics Limited, Mississauga, Ontario, Canada)
is the most widely used geophysical sensor for unexploded ordnance (UXO) detection surveys. Like all
time-domain electromagnetic induction sensors, it produces a pulsed magnetic field (primary field) that
induces a secondary field in metallic objects in the vicinity of the sensor. The decay of this induced field
is sensed by monitoring the current in a wire-loop receiver coil in four time gates after the turn-off of the
primary field. In the EM61-MK2, the main receiver coil is co-located with the transmit coil.

In a typical UXO detection survey, the sensor, with attached wheels or mounted on a cart, is used to
survey the field in a raster pattern with a line spacing on the order of the 1-m width of the sensor. Smaller
line spacings can be used to increase the data density for more advanced analyses. After data collection,
the raw data are typically leveled, background corrected, and mapped. Then, either line-by-line or from a
data image, regions of anomalous response are selected and marked as potential metal targets. This initial
list of anomalies is used as input to an analysis step that selects anomalies for digging based on features
extracted during further analyses such as target size and shape. A target of interest that does not appear
on this anomaly list constitutes a detection failure.

One important component of the management of a geophysical investigation is to devise a quality
assurance approach that will lead to confidence that the percentage of missed detections is low. Often,
this has involved the construction of a geophysical prove-out (GPO) area on the site in which a selection
of the targets of interest are buried at a number of different depths and orientations. Each geophysical
survey crew is qualified by surveying this area and reporting the number and locations of anomalies
detected. Since the identities and locations of the emplaced items in the GPO are blind to the crews, this
procedure can serve to validate the survey procedures and data analysis and anomaly detection methods to
be used on the site.

This procedure can break down however. The survey crew, who know they are being tested, will
always perform with maximum efficiency and care on the GPO but as the production survey proceeds and
complacency sets in their performance may slip. If this occurs, the performance measured at the GPO
may not be confidently expected in later parts of the survey. This possibility has led a number of site
managers and regulators to propose replacing the extensive GPO with a smaller performance
confirmation strip, used for a daily confirmation of the survey procedures, coupled with a blind seeding
program in the production areas. This approach has the advantage of confirming survey performance as
often as a seed is encountered by comparing the measured anomaly location and amplitude to the known
values.

Blind seeding, as discussed above, on a large production site will require a large number of items for
seeding. One approach is to use inert munitions, matching those expected to be encountered on the site.
This is problematic for two reasons. It is often not possible to obtain a sufficient supply of inert
munitions at a cost the project can afford. Even if the inert munitions can be found, use of munitions as
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seeds requires an extensive inventory and tracking procedure to be implemented; an inert munition left on
the site will quite likely trigger a 911 call in the future.

Another, more attractive, approach is to use munitions surrogates (items intended to produce a
signature similar to the munitions targets of interest but that do not resemble munitions) as the seed items.
If chosen carefully, these surrogates can be widely available and relatively inexpensive. Once the seed
items are chosen, the response of the sensor to the items as a function of depth must be determined so that
the expected anomaly amplitudes can be predicted.

In an earlier report, we used sensor performance models to predict the response of an EM61-MK2 to
a number of common munitions as a function of depth [1]. To validate the results, we collected survey
data over those same objects at varying depths and orientations, extracted the maximum signal observed,
and compared the measurements to our predictions. In all cases, the model accurately predicts the
measured anomaly amplitudes. In this report, we extend this method to three standard steel pipe nipples
that we propose for use as surrogates. After a brief description of the model employed and the data
collection methodology, we present the predicted and measured anomaly data in graphical and tabular
form.

DESCRIPTION OF THE MODEL

The response of a metallic object to an Electromagnetic Induction sensor is most simply modeled as
an induced dipole moment represented by a magnetic polarizability matrix B [2]. As a consequence of
electromagnetic reciprocity, the matrix B is symmetric. By a suitable rotation it can be transformed to
diagonal form, so we can write

B=UB,U" M
with
Bp 0 0
By=/0 B, O] )
0 0 B;

In terms of yaw, pitch and roll Euler angles ¢, 6 and y [3], the rotation matrix U is given by

cosBcos ¢ cos 0sin ¢ —sin6
U=|sinysinOcosp—cosysind sinysinBsinp+cosycosd cosOsiny |. 3)

cosysinOcosp+sinysing cosysinOsind —sinycosp cosOcosy

The eigenvalues B, B2, B; correspond to responses induced by the sensor transmit field components
aligned with each of the object’s principal axes. ¢, O and y together define the orientations of these
principal axes relative to the X, Y and Z coordinate directions. Depending on sensor modality, the Bs are
functions either of time after the primary field cutoff or of the frequency of the primary field; the Euler
angles are not.
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In terms of B above, the time-domain EMI sensor signal S is modeled as
d -
S() = 44yl Cr - Cri [ 1(t=DB(2M 7 £ = 4, Al, Cr - CrB (1) )

In equation (4), 4 is the magnetic permeability of free space (4nx10~ volt-sec/amp-m); A is a scaling
factor that depends on the number of turns in the transmit and receive coils, the receiver gain, etc.; lyis the
peak amplitude of the transmit current pulse; Cr and Cy are coil sensitivity functions for the transmit and
receive coils; and B is the effective polarizability matrix, a quantity which encapsulates the influence of

the normalized transmit pulse f(t) on B. Cr and Cy depend only on coil geometry and location relative

to the object, while B depends only on what the object is and how it’s oriented, not where it is. The coil
sensitivity functions are vectors that specify (a) the strength and direction of the primary field at the
object (Cr) and (b) the sensitivity of the receive coil to the vector components of a magnetic dipole source
at the object location (Cgr). The vector CtBg describes the strength of the induced object response in the
X, Y and Z coordinate directions. Taking the dot product with Cy accounts for the relative sensitivity of
the receive coil to each of these response components.

The strength and direction of Cr and Cy are sensitive functions of the location of the EMI sensor
relative to the object. Ct and Cy are defined in terms of integrals around the coil involving the vector
from the object to the coil:

_L dlx(r, —r)
Cra(r)=,~ Ti—|r0 7

)

where Iy is the location of the object and r is the location of a point on the coil.

The effective polarizability matrix Bg, as expressed in (4), makes explicit reference to the filtering of
B via the transmit pulse. However, in general, the situation may further be complicated by the effects of
the receiver electronics, which also filter the response. In practice, the latter is accounted for by lumping
an object-dependent scale factor into Bg and using standard test objects to calibrate the sensor by
determining A. The eigenvalues (i.e. s) of the effective polarizability matrix thus become the quantities
which we work with.

In general, the aggregate magnitude of the Bs determines the size of the object, while differences
among the s relates to the shape of the object. For axially symmetric shapes such as cylinders, prolate or
oblate spheroids, and many UXO items, there is a basic longitudinal response along its length and two
equal responses transverse to this.

Deriving the Bs from EMI data collected over an object is fairly straightforward. As the sensor
moves relative to the object, the object is excited from different directions, while the sensitivity of the
receiver to the different response components also varies — data from different locations above the object
combine the elements of the polarizability matrix Be in different ways. As it turns out, if enough data are
collected over an area whose dimensions are somewhat larger than the depth of the object, then all of the
elements in Bg contribute enough, and in enough different ways to the overall response that the data can
be inverted to determine the Ps.
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With data collected at N locations (r;,i=1,2,...,N) over an unknown object, we have an
overdetermined set of N simultaneous equations with nine unknown quantities (three Ps, three Euler
angles that define the object's orientation, and the xyz coordinates of the unknown target location ry):

S; = 4y Al,Cr(r, —1,)-Cy(r, —=1)Bg,  i=1,2,...,N. (6)

The equations are solved in a least-squares sense simultaneously for all values of time. This is
accomplished by using a Levenberg-Marquardt gradient search technique to determine the target
parameters that minimize the mean squared error between the dipole response model and the measured
data.

A key assumption of the dipole response model outlined above is that the behavior with time of the
induced currents within an object — from the early surface currents to the later volume currents — is fully
embodied in B (and hence the Bs) defined at a single point in space. For the case of a simple compact
object sufficiently far from the sensor, this is a very good approximation and can be represented by a
unique set of Bs. For the case of composite and/or extended objects sufficiently far from the sensor, the
model can still give a reasonably good approximation but must now be represented by different sets of Bs
that depend on the object orientation relative to the sensor.

Note from (4) that for the special case where f(t) is an ideal step function, Bg = B for all time t after

the transition from one to zero occurs. For this reason, we refer to the Bs from B as the step response Bs
and the Bs from B as the effective Bs. Figure 1 below shows plots of the step response and effective Ps
for a 3” chrome steel and a 4” aluminum sphere. The underlying black curves in each panel represent the
step response Ps as obtained from theory. Since the sphere is perfectly symmetric, B;=p,=f;. Over-
plotted in green are the theoretical effective s for our time-domain electromagnetic sensor (TEM) array
(described in the next section) computed solely by convolving the TEM transmit pulse with the step
response s followed by the time derivative, as prescribed by (4). The effective s derived directly from
data taken with the TEM array are shown in red. In this case, the Bs (solid, dotted and dashed curves) are
essentially identical, as expected. Note that for both the ferrous and nonferrous spheres, the derived
effective s from the TEM array data are an extremely good representation of the step response Ps.

For comparison, the magenta curves show the theoretical effective Bs for the EM61-MK?2. These are
computed again as prescribed by (4), but now the pulse being used is that of the EM61-MK2. Note that
in this case, the derived effective s are generally not a good representation of the step response Ps.
Coincidentally, however, in the regime of the EM61-MK2 time gates (shown as vertical dotted lines), the
3” chrome steel sphere s are an approximate representation of the step response f3s.

Since the EM61-MK2 signal vs depth curves in this report are generated via (4), and step response s
are given as derived from the TEM array data, it will be necessary to accurately convert these to effective
Bs for the EM61-MK2. A method which appears successful involves fitting each red curve with the sum
of a weighted arbitrary number of loops using a procedure developed in SERDP project MM-1313 [4,5].
The cyan curves represent the result of convolving these fitted curves with the EM61-MK2 transmit pulse
and taking the time derivative, as prescribed by (4).

Two examples of the predicted EM61-MK2 response in gate 2 are shown in Figure 2. The left panel
plots the response expected from a 105mm projectile while the right panel plots the response expected
from a 2.75" rocket warhead. For both cases, the predicted responses are plotted as a function of the
distance of the items center below the bottom coil of the sensor. In normal operation, the EM61-MK2 is
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deployed on wheels with the bottom coil 42 cm off the ground. For this case, the target depth below the
ground will equal the abscissa reading minus 42 cm. Other deployment schemes have the EM61-MK2
sensors mounted on trays that are dragged across the ground. In those cases, a different offset would be
applied.
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Figure 1 — Step response and effective s for a 3" chrome steel and a 4" aluminum sphere. The underlying black curves represent
the step response Bs based on theory; the red curves represent the effective TEM array Bs inverted from data; and the cyan curves
represent the effective EM61-MK2 s computed using the effective TEM array PBs. Please refer to the text for a full description
of the method used. The vertical dotted lines represent the EM61-MK2 4-channel mode time gates.
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Figure 2 — Predicted EM61-MK2 signal at the second time gate as a function of depth for a 105-mm projectile (left) and a 2.75”
rocket warhead (right). In both cases, the response to the object in its most favorable orientation is plotted as a red line and the
least favorable orientation as a blue line.

For both items, the predicted response when the item is in its most favorable orientation (oriented
vertically under the sensor) is plotted as a red line and that when the item is in its least favorable
orientation (oriented horizontally under the sensor perpendicular to the sensor track) as a blue line. The
length to diameter aspect ratio of the rocket warhead is substantially larger than that of the projectile
accounting for the greater spread between the two responses in the right panel. The long axis of both
targets is of similar size yielding similar responses in the most favorable orientation. Except in the most
unfavorable conditions, site noise is typically 1 mV or below allowing both of these items to be detected
at depths approaching 1 m under standard deployment conditions.

MUNITIONS SURROGATES

In keeping with our goal of widely available and inexpensive surrogates, we have chosen to use pipe
nipples. Each of the three surrogates employed is a black, welded steel, Schedule 40 straight pipe nipple,
threaded on both ends. We obtained the samples for this study on-line from McMaster-Carr
(http://www.mcmaster.com/) but they are widely available from a variety of sources. The details of the
three surrogates are given in Table 1.

Table 1. Munitions Surrogates Used in this Work.

Item gligr:isr}i Outside Diameter | Length Part Number
Small Surrogate 1" 1.315" (33.4 mm) 4" 44615K466
Medium Surrogate 2" 2.375" (60.3 mm) 8" 44615K529
Large Surrogate 4" 4.500" (114.3 mm) 2" 44615K137




EM61-MK2 Response of Three Munitions Surrogates 7

DATA COLLECTION PROCEDURES

Two data collections were carried out for each of the munitions items studied. Although the target
response coefficients needed to predict the sensor signal as a function of depth can be determined from a
series of EM61-MK2 measurements, it proved to be more efficient to determine the Bs using our TEM
array using the procedures outlined above. This instrument, developed with ESTCP support, comprises a
five-by-five array of time-domain EM sensors each consisting of a 35-cm transmit coil and an inner 25-
cm receive coil, Figure 3. With the munitions item to be investigated placed under the center sensor in
the array, the transmit coils are energized sequentially and decay data are collected from all 25 receive
coils; 625 individual decays in total, from 40 ps to 25 ms after the primary is turned off.

10 11 12 13 14

15 16 17 18 19

20 21 22 23 24

Figure 3 — Schematic of the 25-element TEM array used to
determine the response coefficients of the test objects

A small subset of the data collected from a 2.75-in warhead oriented horizontally along track 35cm
below the sensor array is shown in Figure 4. The nine decay curves shown are the response measured at
the nine central receivers when the corresponding transmit coil is energized (monostatic response). Some
of the shape information available from these sensors is evident in the plot. The decays measured using
sensors 7 and 17, which primarily excite longitudinal modes of a prolate spheroidal target oriented along
track, have distinct decay behavior from sensors 11 and 13, which primarily excite transverse modes.

TEM array data were collected from each of the three surrogates at different target orientations.
These data were inverted for target response coefficients, 3, as described above. Combined with the
known transmit and receive properties of the EM61-MK2, these Bs were used to predict the sensor
response to the three items as a function of depth.

In order to validate these predictions, EM61-MK2 surveys were conducted over each of the
surrogates positioned at a variety of depths and orientations in our test pit at Blossom Point. These
surveys consisted of a single pass of the sensor at normal survey speed over the object starting ten meters
in front of the pit and continuing ten meters past the pit. Before and after each series of measurements,
data were collected over the empty pit to ensure that the sensor background was at reasonable levels. The
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Figure 4 — Measured response of a 2.75-in warhead oriented horizontally along track 35 cm below the TEM array.
The nine decays shown represent the response of the nine central receivers (see Figure 1) when the corresponding

transmitter is energized.

survey data were background corrected using data collected before and after the test pit and the largest
amplitude signal for each of the four time gates selected. In many cases this is not the measurement
directly above the object; for a cylinder placed flat and oriented along the survey track, the peak signals

are observed before and after the object.

position/orientation combinations.

Each object was measured at nine to twelve unique

For all EM61-MK2 data reported in this report, the sensor was operated in 4-channel or “4” mode
with four sampling gates devoted to the lower, primary receive coil. The nominal delay time from the
initial turn-off of current to the coil for each of the four gates is listed in Table 2. A standard EM61-MK2
was used for this work; the instrument manual lists delays from complete turn-off of current.

Table 2. Nominal delay time and receive coil used for each of the EM61-
MK2 gates in “4 channel” mode

Gate Receive Coil Nominal Delay
1 Lower 216 ps
2 Lower 366 us
3 Lower 660 ps
4 Lower 1266 ps
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RESULTS

The results of this investigation are shown in Figures 5 through 7. For each of the figures, the top
panel is a photograph of the actual item measured and the bottom panel shows the predicted and measured
EM61-MK?2 response at the second time gate. The predicted response when the item is in its least
favorable orientation is plotted as a solid blue line. Measured responses are plotted as crosses. In all
cases, the measured responses are described well by the calculated curve. The system noise, which limits
the ultimate depth of detection of the item under investigation, determined at the site is plotted as a dash-
dot line. The RMS noise at this site was 0.5 mV for gate 2 but this is a strong function of the roughness
of the terrain and may be higher at other sites. The observed static and moving RMS noise amplitudes for
all gates are given in Table 3.

Table 3. Measured RMS noise for each of the four gates in static and
survey mode.

Gate Static (mV) Survey (mV)
1 0.5 0.8
2 0.1 0.5
3 0.2 0.4
4 0.3 0.3

The minimum signals predicted for all three surrogates investigated for all four gates for depths
corresponding to 3x, 5x, 7x, and 11x the items diameter are tabulated in Table 4. All predicted
sensor responses are tabulated in a spreadsheet which is attached electronically as Appendix A.

The results presented here are for data collected when the test object passes directly under the
middle of the sensor. Depending on the objectives of a particular survey (detection vs. classification,
large deep items vs. small shallow items) the survey lane spacing chosen may result in some potential
targets passing off-center under the sensor. Figure 8 plots the measured signals from a test sphere
and the small surrogate as a function of distance from the center of the sensor. In each case, the
items were positioned with their center 50 cm below the lower coil of the EM61-MK2.

The upper panel of Figure 8 shows the response from a standard 4-in aluminum sphere. As
expected, the response is relatively constant near the center of the coil and then begins to fall off as
the sphere approaches and then passes outside the edge of the coil which is indicated with a dotted
line. The lower panel plots the response of the small surrogate oriented along- and across-track with
the scaled response of the sphere for reference. The surrogate oriented along track results in fall-off
behavior that matches the sphere data. As the across-track surrogate is moved toward the edge of the
transmit coil, more of the long-axis response of the pipe is excited and the signal rises dramatically
before beginning to fall as the surrogate moves outside the sensor coil.
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Figure 5 — EM61-MK2 signal at the second time gate as a function of the distance of the center of a small munitions
surrogate below the sensor’s bottom coil. The predicted response to the object in its least favorable orientation is
shown as a solid line, test pit measurements are plotted as crosses, and the site noise is shown as a dot-dash line.
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Figure 6 — EM61-MK2 signal at the second time gate as a function of the distance of the center of a medium-sized
munitions surrogate below the sensor’s bottom coil. The predicted response to the object in its least favorable
orientation is shown as a solid line, test pit measurements are plotted as crosses, and the site noise is shown as a dot-
dash line.
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Figure 7 — EM61-MK2 signal at the second time gate as a function of the distance of the center of a large munition
surrogate below the sensor’s bottom coil. The predicted response to the object in its least favorable orientation is
shown as a solid line, test pit measurements are plotted as crosses, and the site noise is shown as a dot-dash line.
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Figure 8 — Test item response as a function of cross-track distance from the center of an EM61-MK2 oriented
with the 1-m axis perpendicular to the survey direction. The top panel shows the response of a 4-in
aluminum sphere located 50 cm below the lower coil. The bottom panel shows the response of the small
surrogate oriented both along the direction of survey and across the direction of survey. The scaled response
of the sphere is shown for reference. In both panels, the edge of the sensor coil is indicated by a dotted line.
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Table 4. Predicted minimum EM61-MK2 signal for the three munitions surrogates at a
depth corresponding to 3x, 5x, 7x, and 11x their respective diameter. The sensor is
assumed to be deployed on its standard wheels which correspond to the bottom coil 42
cm above the ground.

Item Depth (cm) C(;r?]t\e/)l C(;r?]t\e/)z C(;r?]t\e/)s C(;r?]t\e;)df

3x Depth

Small Surrogate 10 20.9 11.6 5.2 1.8

Medium Surrogate 18 131 73.4 33.2 12.7

Large Surrogate 34 324 199 98.8 40.2
5x Depth

Small Surrogate 17 12.8 7.1 32 1.1

Medium Surrogate 30 60.4 33.9 15.3 5.8

Large Surrogate 57 91.6 56.1 279 11.3
7x Depth

Small Surrogate 23 8.6 4.8 2.1 0.8

Medium Surrogate 42 29.8 16.7 7.6 2.9

Large Surrogate 80 31.2 19.1 9.5 3.9
11x Depth

Small Surrogate 37 3.6 2.0 0.9 0.3

Medium Surrogate 66 8.6 4.8 2.2 0.8

Large Surrogate 128 5.1 3.1 1.6 0.6

SUMMARY

We have used the NRL. TEM Array to characterize three standard pipe nipples intended to serve as
surrogates for munitions items commonly found on Military Munitions Response Sites. Using these data
we have determined EM response coefficients for each object. These response coefficients have been
used to calculate the expected signal from an EM61-MK2 over each surrogate as a function of depth and
orientation. These results have been presented graphically and the minimum signal expected at a depth
corresponding to 3x, 5x, 7x, and 11x the objects diameter has been tabulated.
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MRP SOP 0001:MEC Surface and Subsurface Anomaly Avoidance Effective Date: 1/ 01/2010 - Revision: 00; 00/00/0000

MRP - SOP - 0001
MUNITIONS RESPONSE PROGRAM (MRP)
STANDARD OPERATING PROCEDURE (SOP)
MUNTIONS AND EXPLOSIVES OF CONCERN (MEC) 0001
SURFACE & SUBSURFACE ANOMALY AVOIDANCE

1.0 OBJECTIVE:

Provide safe procedures to avoid Munitions and Explosives or Concern (MEC) during
visitor/ personnel escort, land survey, vegetation reduction, sediment sampling, soil boring,
drilling, direct push technology-core sampling, or other environmental or construction
activities conducted in an environment where the presence of MEC is suspected.

2.0 PURPOSE:

This SOP provides guidance, for avoiding surface military munitions (e.g., MEC, Unexploded
Ordnance (UXO), Discarded Military Munitions (DMM), and Material Potentially Presenting
an Explosive Hazard (MPPEH)), and subsurface anomalies.

3.0 APPLICABILITY:

This SOP applies MEC avoidance processes per Department of Army Engineering Pamphlet
(EP) 75-1-2 Munitions and Explosives of Concern Support During Hazardous Toxic and
Radioactive Waste (HTRW) and Construction Activities.

4.0 T