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CLOSURE PLAN

Permittee: Holloman Air Force Base
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Pursuant to the Solid Waste Disposal Act, as amended by the Resource
Conservation and Recovery Act (RCRA), as amended (42 U.S.C. 6901, et
seq., NMSA 1978) and regulations promulgated thereunder by the New
Mexico Environmental Improvement Board (codified in the Hazardous
Waste Management Regulations (20 NMAC 4.1 Revised November 1, 1995)
this Closure Plan is approved for the Open Burn (OB) Unit at Holloman
Air Force Base hereafter called HAFB. The OB Unit is located 9 miles
west of the city of Alamogordo, New Mexico.

HAFB must comply with all terms and conditions of this approved
Closure Plan. The approved Closure Plan consists of the activities
described herein (including any appendices) and the applicable
regulations contained in 20 NMAC 4.1, as specified in the approved
Closure Plan. Applicable regulations are in effect on the date of
issuance of this approved Closure Plan approval in accordance with 20
NMAC 4.1 Revised November 1, 1995.

This Closure plan approval is based on the assumption that information
presented in the Part B, Closure Plan submittal and the Administrative
Record is accurate and that the activities will be conducted as
specified in the Closure Plan and Administrative Record.

Any inaccuracies found in the submitted information may be grounds for
the modification or amendment of the approved Closure Plan in
accordance with 20 NMAC 4.1 Revised November 1, 1995 in Subpart VI
incorporating 40 CFR §265.113, and for enforcement action. HAFB must
inform the New Mexico Environment Department (NMED) of any deviation
or changes in the information in the Closure Plan submittal which
would affect HAFB'sS ability to comply with the applicable regulations
or conditions of the approved Closure Plan under the provisions of 20
NMAC 4.1 Revised November 1, 1995 Subpart VI at 40 CFR §265.113.

This approved Closure Plan is effective from the date of signature by
the Division Director and shall remain in effect until Closure
Certification Verification is approved or an approved Post-Closure
Care Permit is issued under the provisions of 20 NMAC 4.1 Revised

November 1, 1995. ii
Signed this Zj/ day

L7 AA
Ed Kelley, PK.D., Director
Water and Waste Management D
New Mexico Environment Department

LITHO IN U.S.A.
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SECTION 1

1.0 INTRODUCTION

Holloman Air Force Base (HAFB) has thermally treated a variety of
waste ordnance (i.e., munitions, incendiaries, and propellants) at
their 300-Pound Open Burn (OB) Unit. Waste ordnance was thermally
treated in four excavated trenches at the 300-pound OB Unit. The
ordnance materials became waste because they had exceeded their
intended shelf life, had deteriorated, had been damaged, or had
failed to attain specifications that rendered them nonserviceable.
This waste ordnance was considered to be characteristically
hazardous under the Resource Conservation and Recovery Act (RCRA)
because of ignitability (D001l) or reactivity (D003). The reactive
waste thermally treated on site at any one time was less than 250
pounds net explosive weight.

1.1 Closure Objectives

This closure plan, presents a comprehensive approach to close the
300~pound OB Unit permanently. The <clean closure strategy
presented in this plan is designed to ensure that the 300-pound OB
Unit:

. will not require further maintenance;

. will minimize any threat to human health and the environment;
and

. will control or eliminate the escape of any hazardous waste,
hazardous constituents, leachate, contaminated runoff, or
decomposition products.

OB UNIT CLOSUIRE PLAN
bPage 1 of 68
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SECTION 2

2.0 SITE CHARACTERISTICS

2.1 Site Location

The 300-Pound OB Treatment Unit is located in the east-central
portion of the HAFB boundary, 9 miles west of Alamogordo in New
Mexico, and 75 miles northeast of El Paso, Texas. Figure 2-0 is a
large-scale topographic map showing the location of HAFB, the four
trenches that were previously active, and the Solid Waste Manage-
ment Units (SWMUs) in its vicinity. Figure 2-1 presents a location
map of HAFB and the location of the 300-Pound OB Unit.

2.2 Detailed Site Description

The 300-Pound Open Burn Unit comprises of the Open Burn Area (OBA)
and Trench Number 4. The OBA is a cleared circular area with a
diameter of approximately 800 ft ( 41.5 acres). The cleared
circular area is encircled by an earthen berm and the entire OB
Unit, including Trench Number 4 1is surrounded by a barbed-wire
fence as shown Figure 2-1. Access to the OB Unit is controlled by
a locked gate. The OB Unit was active from 1988 to 1994, and was
operated under interim status.

The 300-Pound OB Unit was formerly called a Moving Trench area in
that when one trench was filled with treatment residuals resulting
from thermally treating waste ordnance, a new trench was excavated
nearby and used until filled. There are four trenches at the OB
Unit ( See Figure 2-2).

Each of the four trenches numbered 1 to 4 in figure 2-2 is approxi-
mately 20 ft long, 10 to 12 ft deep, and 6 ft wide. Trenches 1, 2,
and 3 are located within the originally designated 800-ft open burn
area. Trench 4 is located outside of this 11l.5-acre area to the
east of the cleared area. Trenches 1 and 2 were the most recently
active trenches, but neither is currently in use. Trenches 1 and
2 contain treated residuals and have not been backfilled. Each is
temporarily covered by a metal sheet to prevent wind disturbance of
the residuals infiltration' by precipitation. Trench 1 was filled
with treatment residuals before Trench 2 was excavated for use.

OB UNIT CLOSURE PLAN
Page 2 of 68
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Trench 2 is the most recently used subunit. The last treatment
activity conducted at Trench 2 occurred in September 1994.

Trench 3, which is located to the north of Trenches 1 and 2, has
been completely backfilled with treated residuals remaining in
place. Trench 4 is located east of the cleared area, has not been
completely backfilled, and remains open. It is unknown at this
time if this trench contains treatment residuals or other types of
waste. Recently geophysical investigation and visual inspection
were conducted at the OB Unit and at the area outside of the
cleared area. The purpose of the geophysical investigation and the
visual inspection was to determine whether additional trenches
existed at the OB Unit. No additional trenches were discovered.

2.3 Past Treatment Operations

The 300-Pound OB Unit was used to thermally treat waste pyrotech-
nics, propellants, and ordnance compositions in accordance with New
Mexico Hazardous Waste Management Regulations 20 NMAC 4.1.600
incorporating 40 CFR § 265.382. A typical treatment event for open
pburning of munitions includes thermal treatment conducted in layers
with each treatment event comprising a 12-inch layer of wood
(dunnage), the layer of waste ordnance, and another 12-inch layer
of dunnage on top of the waste layer. The dunnage was soaked with
approximately 100 gallons of diesel fuel and ignited. The
treatment of waste ordnance continued in the above manner until the
trench had a headspace of 4 feet, at which point a new trench was
excavated at least 20 feet from the recently filled trench.

After the treatment of a layer of waste ordnance, the residuals
remaining after the burn were inspected by Explosive Ordnance
Disposal (EOD) specialists to determine if the waste had been
sufficiently treated. Sampling of the treatment residuals was con-
ducted as described in the Sampling and Analysis Plan (SAP) of this
Closure plan.

The analytical parameters for residuals and soil testing in the SAP
include the following:

. EP Metals (As, Ba, Cd, Cr, Pb, Hg, Se, and Ag);
. Total antimony; K

OB UNIT CLOSUIRE PLAN
Page 6 of 68
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. RDX/TNT;
. NO,-NO; — Total Kjeldahl nitrogen; and
. Reactivity.

In addition the laboratory analytical procedures specified
dinitrotoluene and hexachlorobenzene analysis of residual samples
prior to subunit closure. Prior to the ceasing open burn activi-
ties at the OB Unit, total petroleum hydrocarbon analyses were only
specified for soils.

The historical analytical results from the samples of treatment
residuals and soil at the 300-pound OB Unit site indicate that
minimal concentrations of EP metals were present in the residuals
or soil leachate after a burn. One sample from 1994 revealed
toxicity characteristic leaching procedure (TCLP) levels of lead
and cadmium above regulatory levels in the leachate (19 ppm lead

and 2.5 ppm cadmium). The vast majority of samples had concen-
trations of EP metals in the sample leachate that were below
regulatory limits or were nondetectable. Occasional volatile

organic analyses by TCLP showed nondetectable concentrations for
EPA Method 8240 parameters.

2.4 Maximum Waste Inventory

The total net explosive weight of ordnance, incendiary devices, and
munitions that were simultaneously treated in a trench was limited
to 250 1lb. The total weight of projectiles, casings, and other
containment devices may have been as much as 1000 pounds. No waste
was stored on-site at the OB Unit. The waste ordnance was brought
to the site for immediate thermal treatment.

OB UNIT CLOSUIRE PLAN
Page 7 of 68
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SECTION 3

3.0 CLOSURE PERFORMANCE STANDARDS

3.1 Introduction

Clean closure minimizes the need for further site maintenance.
Also, post-closure monitoring may not be necessary if clean closure
is achieved and accepted by NMED. This is because under the
planned clean closure, no hazardous waste constituents will remain
on site above background levels.

3.2 Definition of Clean Closure

During Clean Closure activities, all residuals will be removed from
the trenches at the 300-Pound OB Unit and soils to a depth of 1 ft
will be removed from beneath the trenches and from the side walls
of the trenches. By removing these residuals and soils, HAFB
intends to "clean close" the OB Unit. "Clean Closure" or "Closure
by Removal" means clean up to background or non-detect levels.
This involves removal and decontamination of all waste residues,
contaminated containment system components, contaminated subsoils,
and structures and equipment contaminated with waste; and managing
them as hazardous waste in accordance with the "Closure by Removal"
standards of 20 NMAC 4.1.900 incorporating 40 CFR §270.1(c) (5), and
the closure requirements of 20 NMAC 4.1.600 incorporating 40 CFR
§265.381. Following the removal of soils, verification samples
will be collected and analyzed.

3.3 Risk-Based Closure

In the event that unexpected analytical results indicate that
constituents concentrations exceed Base-wide background levels,
Holloman AFB will inform NMED about its alternative plan to close
the OB Unit through a risk-based approach. The risk-based demon-
stration would establish that any hazardous constituents remaining
after soil and treatment residual excavation and removal, are below
levels that would pose an unacceptable risk to human health and the
environment. This would include applicable ecological risk-based
standards as well as human-health risk-based standards.

OB UNIT CLOSUIRE PLAN
Page 8 of 68
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Holloman AFB would pursue a risk-based closure, after HAFB has
submitted a risk assessment framework to the NMED for approval, and
if constituents of concern still remain after excavation, because
the following reasons make risk minimal:

. Treatment residuals will have been removed from the site and
properly disposed of;

. Soils that may have remaining levels of constituents will be
buried deep enough to minimize disturbance and thus exposure to
humans or wildlife;

. Airborne spread of contamination will be nonexistent because
the residuals will be removed and remaining constituents will
be deeply buried;

. The site is remote and there will be limited access;

. The Base Comprehensive Plan designates this area of Holloman
AFB as "Open Space" and it will not be used for any activity;

. Shallow groundwater in the Tularosa Basin and beneath HAFB 1is
of natural high salinity, making it unfit for human or live-
stock consumption; and

. The minimal precipitation that the region receives, combined
with the high evapotranspiration rate, minimizes the vertical
percolation of soil moisture through the soil column, thus
minimizing leaching.

This closure by removal plan is designed to remove any hazardous
waste or hazardous constituents that could pose a threat to human
health and the environment. This strategy will ensure that the OB
unit is clean and that the following closure performance standards
are met:

. The site will not require further maintenance;

. The closure activities will be protective of human health and
the environment; and

. The closure activities,will prevent the migration of hazardous
constituents. "y

OB UNIT CLOSUIRE PLAN
Page 9 of 68



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

SECTION 4

4.0 PARTIAL AND FINAL CLOSURE ACTIVITIES

b
1

The closure of the 300-pound OR Unit represents a partial closure
at HAFR, since there are other active hazardous waste management
units at Holloman AFB. Closure of all treatment, storage, and
disposal units at Holloman AFB will occur concurrently with cessa-
tion of all Base activities. This partial closure, i.e, closure of
the subject OB Unit will be consistent with the general closure
performance standards and 1is designed to comply with New Mexico
Hazardous Waste Management Regulations and environmental perfor-
mance standards. The projected date for commencement of Final
Closure activities at HAFB is January 1, 2050.

4.1 Closure Description

The closure strategy for the 300-pound OB Unit 1is to conduct a
clean closure. Clean closure will be accomplished by removing all
treatment residuals within each trench and excavating soils to a
depth of 1 ft from beneath the trench bottom and the side walls.
After the soils are excavated, a sampling investigation will be
conducted to identify any residual concentrations that remain in
the soils using the methods described in the section titled
Sampling and Analysis Plan. Removing 1 ft of soil from the sides
and bottom of each trench will ensure that any constituents of
concern, particularly Arsenic, Barium, Cadmium, Chromium, Lead,
Mercury, Selenium, and Silver will be addressed. The trench will
then be immediately backfilled with clean soil and properly
compacted to minimize settling.

If residual contamination is identified in the unexcavated soil, a
risk-based determination based on background constituent levels
will be proposed to NMED to confirm that the residuals will not
pose a threat to human health or the environment.

Removed residuals and soil will be sampled to ensure proper waste
classification and will be disposed of in an appropriate manner as
dictated by the analytical results. The removed residual and soils
will be analyzed for the analytes 1listed in the Sampling and
Analysis Section of this Closure Plan using TCLP and the character-
istics of reactivity and ignitability.

OB UNIT CLOSUIRE PLAN
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4.2 Closure Schedule
The schedule for closure activities 1s as follows:

. Trench 1 soil sampling completed 60 days after Closure Plan
approval by NMED;

. Funding approval received;

. Contract award for closure activities 120 days after funding
approval; and

. Closure of all trenches completed 180 days after contract
award.

4.3 Delineation of Fallout Fan

The fallout fan will be delineated through visual inspection by EOD
personnel. The initial inspection area will be a circular area
having a diameter from the center of the OB Unit up to 50 ft beyond
the Unit boundary. If kickout is found in the area 50 ft beyond
the Unit boundary, concentric circles will be inspected at 25 ft
intervals until no kickout is found in an interval. All kickout
will be collected by Holloman AFB personnel and taken to DRMO for
proper disposal. Although unlikely, due to the nature of the
treatment, if unexploded ordnance is found among the kickout, it
will be taken to the HAFB 20,000-Pound Open Detonation Unit for
disposal. In addition, once soils have been excavated from the
bottom and sides of the trenches, samples will be collected to
verify that no residuals are present at or above levels that could
pose a risk to human health or the environment. If verification
samples indicate that a contaminant plume does exist, HAFB will
coordinate with NMED on appropriate actions to be taken, such as a
soil boring/monitoring well program to determine the lateral and
vertical extents of contamination.

4.4 Sampling and Analysis

The subunit investigation that will be conducted during the initial
Trench 1 subunit investigation is described in detail in the
included Sampling and Analysis Plan. The plan identifies the
sampling and analytical procedures and protocols that will be
followed during the subunit investigation.

\
w

OB UNIT CLOSUIRE PLAN
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The analytes of concern consist of the following:

o Total metals (Ag, As, Ba, Be, Cd, Cr, Cu, Hg, Ni, Pb, Sb, Se,
Sr) ;

Volatile organic compounds;

Semivolatile organic compounds;

Explosive compounds; and

Total petroleum hydrocarbons.

Because the same type of waste ordnance was treated in each of the
four trenches, Holloman AFB will identify any hazardous constitu-

ents for the site (i.e., all four trenches) by evaluating the
results of the Trench 1 subunit investigation. Therefore, soils
from Trench 1 will be analyzed for the entire analyte list. The

list of analytes for analyzing residuals and soils from Trenches 2,
3, and 4 will be established on the basis of any hazardous
constituents identified during sampling and analysis of soils for
Trench 1.

4.5 Waste Management

All treatment residuals and associated soils will be removed from
each trench with a backhoe. 1If a trench is currently backfilled
with soil, the soil will be removed and the underlying treatment
residuals will then be removed. The treatment residuals will
include ash and unburned munitions casings and other containment
devices. EOD personnel will be on site to determine if casings or
other containment devices may need further treatment at the 20,000-
Pound Open Detonation site which is located 7 miles from the
subject Unit.

Removed treatment residuals and soil will be stored in appropriate
containers such as DOT-approved 55-gallon drums or roll-off con-
tainers. Ash and soil will be sampled for the purpose of waste
classification and will be handled and disposed of in an appropri-
ate manner. All removed residuals and soil in containers will
remain at a staging area at the 300-pound OB Unit site until the
waste characterization analytical results are received and
evaluated. Within 90 days the containers with residuals and soil
will be transported to the Defense Reutilization Marketing Office
for proper disposal. )

OB UNIT CLOSURE PLAN
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During the excavation of previously backfilled soil in a trench,
such as Trench 3, the upper soil above the treatment residuals will
be treated as hazardous waste. The excavated upper soil will be
placed in appropriate containers, as any other waste, for proper
disposal.

4.6 Decontamination

This section provides decontamination procedures used during
closure activities for the following:

° Remaining residuals and surrounding soil (including methods for
sampling and testing);
Excavation equipment; and
Any temporary containment structures.

Because this Closure Plan specifies the removal of all treatment
residuals and a 1-ft deep layer of soil from the trench bottom and
side walls, no remaining residuals are expected in the trenches.
Sampling, as described in the Sampling and Analysis section will
confirm this.

All equipment used during the removal of treatment residuals and
soil will be decontaminated using a high-pressure steam cleaner.
Decontamination will take place on a lined decontamination pad, and
the water from the decontamination process will be put into a
container, sampled to determine if it is hazardous, and disposed of
in the appropriate manner as dictated by the analytical results.

The decontamination pad used to decontaminate the soil removal
equipment will be disposed of or reused appropriately. If sampling
of the decontamination water shows that the water is characteristi-
cally hazardous, the plastic lining used for the decontamination
pad will be disposed of as hazardous waste.

4.7 Groundwater and Surface Water Investigation

Because no contamination of groundwater is believed to have
occurred from the operation of the 300-pound OB Unit, groundwater
investigation during or after closure is not considered appropri-
ate. R

OB UNIT CLOSURE PLAN
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Shallow groundwater in the Tularosa Basin and beneath Holloman AFB
is naturally high in salinity. This is because of subsurface water
movement through natural aquifer matrix material that is high in
soluble salts (evaporite minerals such as gypsum). As water moves
from the basin edge (mountain front) to the center of the basin,
its concentration of salt is increased. Groundwater investigations
at Holloman AFB have revealed that in almost all locations the
total dissolved solids content of the shallow groundwater is in
excess of 10,000 ppm and thus the groundwater i1is considered
nonpotable. The shallow groundwater does not discharge to a
surface water body of better quality. The Tularosa Basin is a
closed basin and its groundwater does not discharge or connect to
any adjacent aquifers.

The State of New Mexico Water Quality Control Commission Regula-
tions specifically state that groundwater with total dissolved
solids (TDS) levels below 10,000 ppm is considered to be worthy of
protection. For other activities at Holloman AFB, including RCRA
corrective action and IRP activities, the NMED and the U.S.
Environmental Protection Agency (EPA) have not required cleanup of
groundwater unless the presence of light nonaqueous phase liquids
(LNAPLs) or dense nonaqueous phase liquids (DNAPLs) 1is detected.
Therefore, because the 300-pound OB Unit site is expected to have
TDS levels exceeding 10,000 ppm and no LNAPLs or DNAPLs are
present, the groundwater may not require further testing or analy-
sis.

There are no surface water bodies in this area of the Base. Run-on
and run-off from the 300-pound OB Unit will be minimized by earthen
berms surrounding the cleared area.

Past field investigations at Holloman AFB have provided sufficient
information about the geology and hydrology in the vicinity of the
300-pound OB Unit. The depth to the uppermost saturated zone at
RFP Site 51, located less than 1 mile west of the 300-pound OB
Unit, is 35 feet below ground surface (BGS) and Site 51 is also
roughly 30 feet lower in elevation than the 300-pound OB Unit
(elevation of approximately 4,150 ft.MSL compared to about 4,120

ft. MSL at RFP Site 51). The water table depth beneath the 300-
pound OB Unit is estimated to be about 40 feet below ground
surface. The groundwater beneath the 300-pound OB Unit is found

within laterally discontinuous units of interbedded sands, silts,
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and clays typical of the intermingled alluvial fan and eolian
deposits found at HAFB. Hydraulic conductivities calculated at two
nearby Installation restoration Plan sites (Site 4 and Site 36)
both located approximately 1.7 miles northwest and southwest,
respectively, of the 300-pound OB Unit range from 7.19 x 10 "% to
1.12 x 1677 ft/min, which are typical of silty sands found through-
out Holloman AFB. Groundwater gradients from these same two sites
range from 3.07 x 107® to 4.57 x 107 to the west-northwest with
groundwater flow velocities ranging from 1.5 to 10 feet per year.

4.8 Leachate Collection and Runon/Runoff Control

Run-on and run-off control 1is currently controlled by both
perimeter berms along the outside of the cleared area and small
diversion trenches surrounding the trenches. Trench 4 currently
has no diversion ditches around it to prevent surface water runon
into the trench. All the four trenches will be clean closed.

4.9 Atmospheric Considerations

Because the subject trenches at the HAFB OB Unit will be clean
closed, it is anticipated that no hazardous constituents will be
released to the air from the 300-pound OB Unit. However, in order
to minimize wind-generated dust, the backfilled soil placed in each
trench will be compacted following each placement.

During closure operations, on-site personnel will monitor the dust
and determine if respiratory protection is required. The site
health and safety officer will be responsible for determining if
aerosol monitoring is required during construction and if controls
need to be implemented.

SECTION 5

POST-CLOSURE MONITORING REQUIREMENTS

4

Since this Closure Plan describes a clean closure, and possible
risk-based approach to the closure, there may be no post-closure
monitoring requirements. .

Ty
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SECTION 6

CERTIFICATION OF FINAL CLOSURE

Closure of the 300-pound OB Unit will be certified by a New Mexico
independent professional registered engineer who has had access to
the closure plan, closure results, and the closure activities.
Documentation of the professional engineer’s credentials will be
submitted as part of the report. The certification of closure will
include a survey plat indicating the location and benchmarks of the
closed subunits. The plat will be prepared and certified by a
professional land surveyor. The certification of closure will be
signed by the owner or operator and will accompany a closure report
that details the activities and results of closure. The certifica-
tion will be submitted within 60 days of the completion of the
final closure activities.
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SECTION 7

7.0 GROUNDWATER MONITORING WAIVER

This section presents a request for a groundwater monitoring waiver
for the HAFB 300-pound Open Burn Unit that contains four trenches.
The request for a groundwater monitoring waiver is based on the
following demonstration by HAFB that there is a low potential for
migration of hazardous waste or hazardous waste constituents from
the OB Unit into the surrounding media, in accordance with 20 NMAC
4.1.600 incorporating 40 CFR 265.90(c).

The information presented in this section demonstrates that, (1)
the 300-pound OB Unit does not receive or contain free-liquid
wastes; (2) there is low potential for migration of contaminants to
the groundwater; (3) the groundwater is of such poor natural
quality in this area that there is no beneficial use; (4) the
remote location of the unit results in no receptors for the
groundwater; and (5) there i1s no risk associated with use of the
groundwater since it is not used.

Three investigation summary reports prepared for HAFB in 1992 and
1993 were used as the basis for preparation of the Groundwater
Monitoring Waiver. The three reports referenced are: the Remedial
Investigation (RI) Report, Volume I - Text and Plates, Investiga-
tion, Study, and Recommendation for 29 Waste Sites, Radian
Corporation, October 1992.; the 20,000 pound EOD Soil and Water
Investigation, ICF Kaiser Engineers and Labat-Anderson, Inc.,
August 1993; and the Base-Wide Background Study, Sewage Lagoons and
Lakes Investigation, HAFB, Radian Corporation, December 1993.

7.1 Waste Characteristics and Treatment

This section provides a brief discussion of the wastes that were
treated at the 300-pound OB Unit and the thermal treatment process
that was utilized. A detailed description of the characteristics
of the wastes and treatment procedures that were used at the 300-
pound OB Unit are presented in Section 2.0 of this Closure Plan.
The last treatment activity at the 300-pound OB Unit occurred in
September 1994. o
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The wastes treated at the 300-pound OB Unit were generally
propellants, pyrotechnics, and ordnance devices with expired shelf
lives. The energetic materials contained in the wastes described
above were considered characteristically hazardous on the basis of
reactivity (D003) as these materials deflagrate or detonate when
subjected to shock or heat. The total net explosive weight of
ordnance, incendiary devices, and munitions that were simultaneous-
ly treated in a treatment trench at the 300-pound OB Unit was
limited to 250 pounds.

These waste munitions were transported to the 300-pound OB Unit in
their original containers or casings, which were designed for long-
term stability and thus ensured that no wastes were inadvertently
released to the environment prior to treatment. In addition, no
free-liquid wastes were included among the wastes treated at the
300-pound OB Unit. The waste munitions were treated as described
earlier in Section 2. Potential contaminants which may have been
released during thermal treatment would generally be limited to
trace amounts of explosive compounds or metals. The thermal
treatment process generally ensured complete destruction of the
waste, dunnage, and diesel fuel.

Residual waste munitions compounds became nonhazardous once
thermally treated. Organic constituents of the wastes were
converted to gaseous products such as CO, CO,, and N, during thermal
treatment thereby eliminating the hazardous characteristics of the
wastes.

Once the wastes were thermally treated, a few small metal fragments
(i.e., from casings, housings, etc.) would be scattered around the
immediate treatment area. The metal debris remaining after thermal
treatment of the wastes was typically present in elemental states
or as oxides that were insoluble or of limited solubility in water,
thus eliminating the potential for metallic compounds to have
migrated through the soil or into surface water or groundwater. For
closure of the 300-pound OB Unit, EOD personnel will collect any
remaining metal debris and deliver it to the Defense Reutilization
Marketing Organization (DRMO). If any untreated waste munitions are
found during closure, although extremely unlikely, they will be
treated at the 20,000-pound Open Detonation Unit (20,000-pound OD
Unit) . ",
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HAZARDOUS WASTE MIGRATION POTENTIAL

Assessment of Hazardous Waste Migration Potential to the
Uppermost Saturated Zone

In summary, factors supporting the determination that there is low
hazardous waste migration potential to the uppermost saturated zone
include the foliowing:

Waste munitions will be transported to the 300-pound OB
Unit in their original containers or casings, which are
designed for long-term stability and thus ensure that no
wastes were inadvertently released to the environment
prior to treatment. In addition, no free-liquid wastes
were included among the wastes treated at the 300-pound
OR Unit;

The 300-pound OB Unit thermal treatment process generally
ensured complete destruction of the waste. Residual
waste munitions compounds became nonhazardous once
thermally treated. Organic constituents of the wastes
were converted to gaseous products such as Carbonmonoxide
(CO), Carbondioxide (CO,), and Nitrogen (N,) during
thermal treatment thereby eliminating the hazardous
characteristics of the wastes;

The metal debris remaining after thermal treatment of the
wastes was typically present in elemental states or as
oxides that are insoluble or of limited solubility in
water, thus eliminating the potential for metallic
compounds to migrate through the soil or into surface
water or groundwater;

The low precipitation rate for the HAFB area results in
a negligible driving force for hazardous waste contami-
nant migration. The annual precipitation at HAFB
averages 7.9 inches, with annual extremes from 2.5 inches
to 13.5 inches. The mean annual evapotranspiration rate
averages an estimated 67 inches per year resulting in a
net annual precipitation rate for the area of approxi-
mately -59 inches per year;
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7.2.2 Hydrological Characteristics

Surface water resources within the Tularosa Basin are limited by
the high evapotranspiration rate and low annual rainfall.

The majority of surface water in the basin is either lost to
evaporation, transpiration, and infiltration or collects in the
lowest point in the basin at or near Lake Lucero. The Lake 1is
located at the southwest edge of the gypsum dune field approximate-
ly 20 miles southwest of the 300-pound OB Unit. HAFB Base 1is
crossed by several southwest trending arroyos or draws which
control surface drainage in the undeveloped part of the Base. In
the vicinity of the 300-pound OB Unit, surface water flow is only
assoclated with infrequent heavy rainfall or rare snow melt events.
The 300-pound OB Unit is located on relatively flat terrain far
above the 100-year floodplain boundaries. The site location map
can be found in Figure 2-1.

7.2.3 Water Balance

Low annual precipitation rates coupled with the high
evapotranspiration rate means that there is minimal infiltrating
water into the subsurface. This means there is minimal potential
for leaching of constituents to the uppermost saturated zone.

7.2.4 Unsaturated Soil Characteristics

The potential for migration is further limited by the geologic and
hydrogeologic conditions at Holloman AFB. The general unsaturated
soil characteristics at Holloman AFB, including the 300-pound OB
Unit, are described in this section.

The U.S.D.A. Soil Conservation Service has identified two soil
associations in the vicinity of Holloman AFB: the Holloman-Gypsum
Land-Yesum complex and the Mead silty clay loam. The permeability
of these soil horizons ranges from 4 x 10 * to 1 x 107% cm/sec. The
Holloman-Gypsum Land-Yesum complex is representative of the surface
soil found throughout the Base. The soils of this association are
formed from alluvial and eolian (wind blown) gypsiferous sediments.
The Holloman unit makes up about 35% of the complex and is a very
fine grained, sandy loam with a high gypsum content. The soil is
moderately permeable, calcareous, and mildly alkaline. The Gypsum
Land unit makes up about 30% of the complex and is soft to hard
gypsum, typically overlain by less than one inch of very fine sandy
loam. The Yesum unit, which makes up approximately 20% of the

A
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complex, is a very fine sandy loam that is also high in gypsum. It
is moderately permeable, calcareous, and mildly alkaline.

The unsaturated zone at the 300-pound OB Unit consists of alluvial
fan/eolian deposits typical of those found at Holloman AFB.
Alluvial fan deposits are characteristically laterally discontinu-
ous units of interbedded sands, silts, and clays whereas the eolian
deposits consist of gypsum sands. The eolian and alluvial fan
deposits are often indistinguishable because the wind simultaneous-
ly reworks alluvial fan sediments and deposits gypsum sands,
resulting in an intermingling of the two.

7.2.5 Depth to Uppermost Saturated Zone

The depth to the uppermost saturated zone decreases from 270 feet
BGS (or more) near the base of the mountains west of Alamogordo to
below 40 feet BGS at Holloman AFB. Normal, seasonal water table
fluctuations of up to 2.58 feet have been measured at Holloman AFB
with the water table standing higher in the spring than in the
fall. The depth to the uppermost saturated zone at RFP Site 51,
located less than 1 mile west of the 300-pound OB Unit, is 35 feet
BGS. Site 51 is also roughly 30 feet lower in elevation than the
300-pound OB Unit (elevation of approximately 4,150 ft.MSL compared
to about 4,120 ft. MSL at RFP Site 51). The water table depth
beneath the 300-pound OB Unit is estimated to be about 40 feet BGS.

Because the net annual precipitation rate averages an estimated -59
inches per year, it 1is extremely unlikely that hazardous waste
contaminants could migrate to the uppermost saturated zone at the
300-pound OB Unit.

7.3 GROUND WATER MIGRATION POTENTIAL
7.3.1 Assessment of Groundwater Migration Potential

This section presents information on the potential for migration of
contaminants within the uppermost saturated zone. In summary,
migration of contaminants within the uppermost saturated zone is
considered negligible because of the following:

. An approximate groundwater flow velocity of about 1.5 to
10 feet per year and hydraulic conductivity values
ranging from abput 7.19 x 10™ to 1.12 x 107 feet/minute
(from IRP Sités 4 and 36) suggest an extremely low
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potential for hazardous waste contaminant migration
within the uppermost saturated zone. Contaminants seldom
move at the advective transport velocity of groundwater
and generally move at much slower rates because of
adsorption to soil particles and other processes;

. No water supply wells are located on HAFB due to poor
water quality. The nearest well of any kind 1is a
livestock water supply well located approximately 3.5
miles southwest of the Base;

. There is no risk associated with the groundwater in the
vicinity of the 300-pound OB Unit since the resource is
not used as a domestic, industrial, or agricultural water
supply and in all likelihood will never be used as a
resource; and

. Run-on and run-off from the 300-pound OB Unit is mini-
mized by earthen berms (2-3 feet in height) surrounding
the cleared area.

7.3.2 Hydrogeologic Characterization

Groundwater occurs in unconfined conditions in the unconsolidated
bolson deposits beneath Holloman AFB. The primary source of
recharge for groundwater in the bolson fill is percolation of
rainfall and stream runoff through the coarse, unconsolidated
alluvial fan deposits along the western flank of the Sacramento
Mountains. Water migrates downward into the bolson fill and flows
downgradient through progressively finer-grained sediments into the
basin. The hydraulic gradient is steep along the recharge zones at
the base of the mountains, but then flattens out as groundwater

migrates into the valley. Groundwater discharge occurs either
through evapotranspiration, springs, seeps along steep-sided
arroyos, or into closed playa lakes such as Lake Lucero. The

groundwater flow beneath the 300-pound OB Unit 1is to the west
toward the center of the basin.

7.3.2.1 Saturated Zone Physical Properties

The uppermost saturated zone likely contains laterally discontinu-
ous units of interbedded sands, silts, and clays typical of the
intermingled alluvial fan and eolian deposits found at Holloman
AFB. Calculated hydraulic conductivities from 83 monitoring wells
at Holloman AFB ranged from 6.8 x 10 to 1.7 x 107% ft/min, and
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averaged between 7 x 107* and 2 x 107 ft/min. Two IRP sites (Site
4 and Site 36) both located approximately 1.7 miles northwest and
southwest, respectively, of the 300-pound OB Unit have calculated
hydraulic conductivities ranging from 7.19 x 10 ™ to 1.12 x 1073
ft/min. This range is typical of silty sands, which comprise much
of geology seen during past field investigations at the Base.

7.3.2.2 Existing Groundwater Quality

The overall water quality in the Tularosa Basin varies with the
distance from the recharge areas. Regions of groundwater recharge
near the mountain escarpments have the best water quality. Wells
installed in the alluvial fans that surround the valley floor are
used for domestic and agricultural purposes. Water percolating
through sediments high in gypsum, limestone, and dolomite becomes
highly mineralized. Groundwater in the Tularosa Basin beneath
Holloman AFB contains concentrations of total dissolved solids
(TDS) ranging from 3,100 milligrams per liter (mg/L) to 41,000
mg/L. Sulfate concentrations range from 1,700 mg/L to 6,700 mg/L.
In general, the high concentrations of TDS and sulfate in the
Tularosa Basin make groundwater unusable for domestic or agricul-
tural water supplies and can be classified as Class III B groundwa-
ter (not considered a source or potential source of drinking water)
under EPA guidelines.

According to the New Mexico Water Quality Control Commission
Regulations (NM WQCC 82-1, as amended through August 18, 1991,
Parts 3-100 through 3-103), the groundwater below Holloman AFB is
designated as unfit for human consumption because it exceeds NMHHS
for TDS and sulfate.

7.3.2.3 Groundwater Direction and Flow Rate

In the vicinity of Holloman AFB, groundwater generally flows toward
the west and southwest. Based on potentiometric surface maps
prepared during the 29 Sites Investigation (Radian, 1992),
groundwater beneath the 300-pound OB Unit appears to flow west
toward Ritas Draw.

7.3.2.4 Proximity to Groundwater Withdrawal Points

No water supply wells are located on Holloman AFB because of the
poor water quality. Base potable water supplies are obtained from
Bonita Lake and from 21 wells in three separate well fields (Boles,
San Andres, and Douglasfglocated on the western slope of the
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Sacramento Mountains approximately 10 miles east of Holloman AFB.
Production wells in that area intercept groundwater at depths
ranging from 250 to 300 feet BGS.

The nearest production well downgradient of Holloman AFB 1is a
livestock well located approximately 3.5 miles southwest of the
Base. No other downgradient or near-Base potable or irrigation
wells exist.

Other principal water users in the Tularosa Basin include the city
of Alamogordo and White Sands Missile Range Headquarters. The city
of Alamogordo obtains its water from several sources including:
Lake Bonita, 60 miles northeast of the basin; developed springs in
La Luz, Alamo, and Fresnal Canyons in the Sacramento Mountains; and
from wells drilled in alluvial fan deposits at the base of the
Sacramento Mountains between Alamogordo and La Luz (located roughly
10 miles southeast of the 300-pound OB Unit). White Sands Missile
Range obtains its fresh water supply from alluvial deposits between
the Organ and San Andres Mountains, and along the mountain front on
the west side of the basin.

It is extremely unlikely that the water in the uppermost saturated
zone beneath the 300-pound OB Unit would ever be used for drinking
water, domestic purposes, or irrigation.

7.4 Proximity to Surface Waters

Surface water resources within the Tularosa Basin are limited by
the high evapotranspiration rate and low annual rainfall. The
majority of surface water in the basin is either lost to evapora-
tion, transpiration, and infiltration or collects in the lowest
point in the basin at or near Lake Lucero, located at the southwest
edge of the gypsum dune field approximately 20 miles southwest of
the 300-pound OB Unit. There are no surface water resources in the
vicinity of the 300-pound OB Unit. In the vicinity of the 300-
pound OB Unit, there is virtually no possibility of water in the
uppermost saturated zone to discharge into surface water features
such as arroyos.

7.5 Land Use Patterns

The 300-pound OB Unit is,located wholly within HAFB. No agricul-
tural or industrial development zones are located in the vicinity
of the 300-pound OB Unit. Access to the 300-pound OB Unit is
tightly controlled (by a, locked entrance gate to access road),
because of potential hazards and security requirements associated
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with past open burning activities. Clearance to enter the OB Unit
must be obtained from Base EOD personnel. Because of the remote-
ness of the site and the restricted access requirements, the
likelihood that the site will be used in the future for any purpose
is extremely low. FEven 1f military activities cease at this site

it is unlikely that this area will ever be used for anything other
than 1lndustrial activity.

OB UNIT CLOSUIRE PLAN
Page 25 of 68



Holloman Air Force Base
300-pound Open Burn Uit
NMED Control Copy

SECTION 8

8.0 SAMPLING AND ANALYSIS PLAN (SAP)

SCOPE OF SUBUNIT PROJECT PLANS

These subunit project plans describe an investigation of the 300-
pound Open Burn Unit at Holloman Air Force Base (HAFB), New Mexico.
These project plans contain a site-specific sampling plan, field
and laboratory procedures, analytical quality assurance/quality
control (QA/QC) procedures, data and waste management plans, and a
site safety and health plan.

These project plans identify the methods, technical rationale, and
evaluation criteria necessary to 1) document the absence or
presence and nature and extent of hazardous waste or hazardous
waste constituents (if present) released from the four currently
inactive trenches at the 300-pound OB Unit, and 2) determine the
areal and vertical extent of the previously active trenches within
the OB Unit using geophysical surveying methods so that closure may
be accomplished in accordance with the New Mexico Hazardous Waste
Management Regulations.

8.1 Investigation

The 300-pound OB Unit has been investigated under the Installation
Restoration Program (IRP) as Site O0T-34. The investigation
consisted of a records search. No hazard ranking was conducted
because it was determined that the environmental impacts from the
OB Unit operations were minimal. A decision document for site
closeout as an IRP site was completed in 1991. The decision
document was subsequently accepted by the New Mexico Environment
Department (NMED) in April 1993.

8.2 Site Description

A detailed description of the OB Unit was presented in Section 1 of
this Plan.
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SECTION 9

9.0 PROJECT ORGANIZATION AND FUNCTIONAL
AREA RESPONSIBILITIES

The contractor’s project team for the Holloman Air Force Base
(HAFB) 300-pound OB Unit Subunit Investigation will be composed of
a team leader, a quality assurance coordinator (QAC), and one or
more task leaders. The HAFB project manager is David Scruggs of 49
CES/CEV. The Air Force Center for Environmental Excellence (AFCEE)
project manager is Carolyn Graham at Brooks AFB, Texas. The roles
and responsibilities of key contractor personnel are discussed
below.

9.1 Roles and Responsibilities

The contractor team leader (Gary Henderson) will be responsible for
organizing and directing the technical activities of the project
and for reporting the results of these activities. 1In this role,
he will have overall responsibility, authority, and accountability
for the project. He will have day-to-day interaction with the
technical staff. 1In the execution of these duties, he will:

] Establish technical objectives and review and modify the work
plans in accordance with client direction;

] Be responsible for responding to work plan revisions;

° Have responsibility for meeting all contractual requirements
for the task;

L Be responsible for meeting budget and schedules;

L Ensure technical quality of reports, memoranda, and other
communications through review of results;

o Maintain contact with the AFCEE project manager and inform her
of all aspects of the project, including progress, problems,
and recommended solutdons;

o Have responsibility for ensuring that required staffing levels
and technical expertise are provided; and
Ay

o Be responsible for reviewing project staff performance through
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the program.

The QAC (Richard White) will be responsible for development and
execution of QA activities in all phases of the project, including
test plan design, execution, data reduction, and reporting. His
regponsibilities will include:

° Coordinating any external QA audit activities requested by the
AFCEE;

. Serving as an in-house consultant to the team leader and task
leaders in defining data quality goals or requirements, and in
development of a project-specific, internal QC system that is
responsive to these goals;

. Coordinating preparation of the project QA reports that
document the project-specific policies, organization, objec-
tives, functional activities, and specific QA and QC procedures
and activities designed to achieve data quality goals or
requirements;

] Providing independent review of the project approach, methods,
and experimental design;

] Providing the mechanism whereby QA problems may be brought to
the immediate attention of the team leader, if warranted, and
may be brought directly to the attention of upper management
for implementation of corrective action; and

] Documenting the results of all QA/QC activities in reports to
internal management and to clients.

Erik Aspelin is designated as task leader for all major tasks
pertaining to the conduct of the 300-pound OB Unit Subunit
Investigation. His responsibilities will include development of
the project plans, performance of required field activities, and
reporting.

General responsibilities of the task leader include:

° Responsibility for ensuring that deliverables required for his
task are delivered on schedule and within budget;

. Coordination of day-te-day activities of project team members
who are working on his-task;
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. Maintaining close contact with the team leader so that sched-
ule, budget, and/or technical problems are addressed in a
timely manner;

. Coordination of day-to-day QC activities required for his
respective tasks as part of the internal QC system;

] Ensuring compliance with all QC acceptance criteria as specif-
ied in the project plans; and

. Keeping the QAC and team leader advised of any quality assur-
ance problems that arise.

Erik Aspelin will also serve as the supervising geologist and will
be responsible for all on-site activities, including sample collec-

tion, field analyses, chain of custody, and reporting. He will
also be responsible for field staff and for completing daily
quality control reports (DQCRs). -The subcontractor staff manager
also will report to Mr. Aspelin. Subcontractor staff managers
assume vultimate responsibility for all operations in their
subcontracts. Subcontractors and key personnel are discussed
below.

9.2 Subcontractor Qualifications

Minimum qualifications of project subcontractors are summarized in
the following subsections.

9.2.1 Analytical Laboratory

Radian’s analytical laboratory in Austin, Texas, will perform all
nonexplosive analyses. Southwest Laboratory of Oklahoma, Inc. will
be Radian’s subcontracted laboratory for explosives analyses. The
analytical laboratory’s qualifications include current AFCEE
validation. The analytical laboratory representative will have
ultimate responsibility for all analyses performed at the analyti-
cal laboratory.
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SECTION 10

10.0 CHEMICAL DATA QUALITY OBJECTIVES
(DQOs )

CHEMICAL DATA QUALITY OBJECTIVES

To support the overall objectives, chemical DQOs must be estab-
lished. The chemical DQOs are intended to:

u Guide in the collection of samples specified in Section 11 in
order to characterize the inactive trenches and to understand
the impact of the operations at this trench on the subsurface.

B Ensure data comparability through the use of standard methods
and controlled systems to collect and analyze samples;

L Provide analytical results of known and acceptable precision
and accuracy; and

n Provide 90 percent data completeness for analytical results,
specified by analyte and methods for each matrix.

Measurement data representativeness is a function of sampling
strategy and will be achieved by using the procedures discussed in
Section 11.3 of these project plans. Potential for sample contami-
nation will be minimized by using the decontamination procedures
specified in Section 11.4. Data comparability will be achieved by
using standard methods and standard units of measure as specified
in the methods described in Section 12 and as shown in Table A-
1 (Appendix A). Analytical imprecisional bias will be controlled
through the use of a QC program that prescribes QC samples and the
corrective actions as detailed in Table A-2 (Appendix A).
Imprecision and bias in natural matrix samples will be estimated by
standard QC methods such as matrix spikes(MSs) and field dupli-
cates.

A QA/QC program will be used to ensure that the analytical DQOs are
met for this program. «QA/QC efforts are twofold. First, they
provide the mechanism for ongoing control and evaluation of
measurement data quality throughout the course of the project
(i.e., system capability).: Second, they specify QC data to be used
to define natural-matrix. data quality for various measurement
parameters in terms of precision and accuracy. Control of
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measurement data quality ( i.e. , control of error sources that
affect data quality) is possible for sample collection and
analysis. However, matrix interference, or nonhomogeneity, is not
amenable to control; thus, imprecision or bias from these natural
sources or error must be estimated from QC samples. For this
project, sample collection error will be controlled through the use
of standard sample collection methods and field log books. Sample
analysis error will be controlled by the use of standard analytical
methods, laboratory SOPs, continual system evaluation, and the use
of QC practices as directed in published procedures. Natural
matrix error will be estimated by standard QC methods such as MSs
and field duplicates.

10.1 Analytical Capability

Efforts to control measurement error require that the analytical
system be capable, in control, and appropriately sensitive for all
analyses. System capability, in terms of accuracy and precision,
may be documented by reporting system QC data (e.g., continuing
calibration, laboratory control samples (LCS), and method spikes).
System capability, in terms of sensitivity, may be documented
through the use of maximum detection limits for system blanks (e.g.
reagent, system, and method blanks) and calibration standards.
System control may be documented through the use of control charts
or other statistical methods that indicate system performance over
time.

Precision and accuracy objectives, in terms of maximum allowable
imprecision and inaccuracy, for the various measurement parameters
associated with site characterization efforts are presented in
Table A-2 and Table A-3 (Appendix A). Precision values represent
a measure of variability for replicate measurements of the same
parameter in clean-matrix, LCS, expressed in terms of the relative
percent difference (RPD). RPDs compared with precision objectives
in Table A-3 are calculated from data such as duplicate LCS
results. Accuracy values for clean-matrix laboratory samples
include components of both random error (i.e., variability from
imprecision) and systematic error (i.e., bias), and thus reflect
the total analytical error for a given measurement, expressed as a
percentage of the true value. The percent difference between true
and measured concentrations in continuing calibration and LCS
samples may be compared with accuracy objectives in Table A-3. The
basis for these estimates are, in most cases, described in the
methods. The analytical laboratory will be able to document that
the QA/QC procedure in each standard method, chapter 1, and Method
8000 of SW-846, 3rd ed., was followed for all analytical work.
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Accuracy and precision estimates for samples in a natural matrix
would not be expected to be within the objectives presented in
Table A-3 because variability of a matrix cannot be controlled.

Data completeness is a measurement of the amount of wvalid data
obtained compared with the amount that was expected. The number of
valid, ungqualified results divided by the number of possible
analyte results from all samples collected, expressed as a
percentage, determines the completeness of the data set. The
objective for completeness is 90% for soil samples. Two types of
"qualified" data will be counted as "complete" for purposes of the
completeness objective because the condition for qualification
cannot be controlled and do not represent errors in sampling or
analysis. These are samples with confirmed matrix interference and
concentrations reported below three times the instru-
ment/analyte/sample-specific detection limit (defined for this
project as the method reporting limit). Ultimately, the goal is to
obtain wvalid data for all analyses. Conditions that prevent
complete data capture, such as significant sample matrix difficul-
ties or sample loss, will be addressed in a timely fashion to
determine which corrective actions should be taken.

Sample detection limits must normally be sufficiently sensitive to
concentrations at or below action levels and/or health limits.
Although known limitations exist, data will be considered usable
because they are generated using current promulgated methods and in
most cases the sample-specific detection limit is lower than the
reporting limit.

Natural sample reporting limits will also depend on dilution
effects. In general, dilutions will be performed only as directed
in each representative method. For target analytes on gas
chromatography/mass spectrometry (GC/MS) and GC analyses, dilution
will be performed if the target analyte concentrations exceed the
calibration range. When samples are diluted after an initial
undiluted analysis, data for target analytes with responses within
the calibration range in the undiluted analysis will be collected
and reported with target analytes that required diluted analyses.

QC procedures used as an ongoing control (i.e., feedback mechanism)
for the analytical system are described below in Section 14. For
each method, control procedures, acceptance criteria, and correc-
tive actions are detailed in Tables A-2 and A-3. Data for each
control procedure will be evaluated against acceptance criteria
presented in these tables.to prove the analytical system was in
control during sample analyses; thus, results are defensible.
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10.2 Data Quality Calculations

Precision and accuracy are the two most important indicators of
measurement data quality. Precision is a measure of variability
associated with a measurement system. Accuracy expresses the
degree to which a measured value agrees with the true value for a
given parameter. Accuracy includes elements of both bias and
precision.

10.2.1 Precision

For the Holloman 300-pound OB Unit Subunit Investigation, precision
will be assessed and controlled through the use of duplicate LCS
analyses. Acceptance criteria are listed in Table A-3.

The RPD will be used to estimate precision for duplicate LCS
analyses and is calculated by:

RPD = X1 - X2 x 100.
(X1 + X2)/2

10.2.2 Accuracy

For this project, accuracy of the measurement data will be assessed
and controlled by continuing calibration check samples and LCS.
These results will be used to control accuracy within acceptable
limits by requiring that they meet specific criteria. As continu-
ing calibration check samples and LCS are analyzed, recoveries will
be calculated and compared with preestablished acceptance limits
(see Table A-2 and Table A-3). Percent recovery is calculated as
the measured value divided by the actual value times 100. Overall
inaccuracy will be calculated as the average of percentages not
recovered (100 percent recovery). This inaccuracy estimate
includes systematic bias and random bias, and will be compared, in
terms of percent recovery, with Table A-3 to determine data
acceptability.
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SECTION 11

11.0 INVESTIGATION METHODS

This section provides descriptions and guidelines for the field
methods and techniques that will be used during the 300-pound OB
Unit Subunit Investigation. This section also gives an overview of
the field sampling program and its components. Detailed SOPs for
all tasks necessary to complete the field investigation success-
fully are provided in Appendix A. Table 11-1 provides a list of
the standard operating procedures (SOPs) cited.

Table 11-1

Standard Operating Procedures

Bl Hand Auger Sampling

B2 Lithologic Description

B3 Soil Sampling for Chemical Analysis

B4 Sampling Equipment Decontamination

BS Documentation, Sample Handling,
Chain-of-Custody, and Shipping

The field program is designed and techniques have been chosen with
the following criteria in mind:

Ability to yield representative samples;
Compatibility with analytical considerations;
Minimal waste generation;

Practicality;

Simplicity and ease of operation; and

Safety.

11.1 Geophysical Survey

The geophysical survey of the 300-pound OB Unit was designed as
site reconnaissance to assist in final closure of the entire 300-
pound OB Unit. As such, the geophysical survey is independent of
the subunit closure. The subunit closure will be directed at the
inactive pit, whose location is accurately known and is visible at
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the site. To locate the areal extent of any old trenches at the
300-pound OB Unit, a two-phased geophysical survey was conducted.
An EM-31 reconnaissance survey was completed to locate historical
trench positions and was followed by a more detailed inves-
tigation of suspected actual trenches on the basis of the results
of the reconnaissance survey. The reconnaissance survey was
performed with a ground conductivity meter (EM-31). Data points
were collected on a 10- x 15-ft grid system over the entire
graded area (approximately 800 ft diameter). Once trench
locations were identified, a detailed electromagnetic survey (EM-
61) was conducted to obtain a more precise definition of
backfilled trench locations. The geophysical survey results
confirmed that there are only four trenches at the HAFB OB Unit.

11.2 Sample Locations

Soil samples will be collected from two locations within each of
the inactive trenches at two sample intervals. These will be
from 0 to 2 ft and 2 to 4 ft below the surface of the bottom of
each trench, for a total of eight samples from the bottom of the
four trenches. Soil samples will also be collected from the four
walls of the inactive trench for a total of 12 samples. Samples
will be collected at the 0 to 2 ft depth below ground level
(bgl), at 5 to 7 ft bgl, and 10 to 12 ft bgl (or near the base of
the excavation walls). A unique sample field identification
number will be assigned to each sample throughout the 300-pound
OB Unit Subunit Investigation. Figure 11-1 shows the sample
locations.

This sampling will document the absence or presence and nature
and extent of hazardous constituents released from the inactive
trenches at the 300-pound OB Unit. The soil sampling described
in these project plans is designed to provide data to facilitate
a decision on closure of the inactive trenches (subunit closure)
at the 300-pound OB Unit. The procedures used in these project
plans will be used as a basis for closure of the entire 300-pound
OB Unit.

11.3 Soil Sampling and Preservation Procedures

Soil sampling from each trench will be conducted with a stainless
steel hand auger with handle extensions and will be done from a
portable catwalk above the trench. The soil from the hand auger
will be placed in a stainless steel mixing bowl and immediately
transferred to the appropriate sample container. Hand auger
sampling, soil description, and sample collection and preserva-
tion procedures are detailed in SOPs Bl through B3, respectively.
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11.4 Decontamination Procedures

All sampling equipment will be thoroughly decontaminated to prevent
cross-contamination of samples and to reduce the risk of exposure
to potentially hazardous wastes by the field crew. The sampling
equipment will be decontaminated in the field using nonphosphate
soap, solvents, and water, as specified in SOP B4.

11.5 Field QA/QC Samples

Field QA/QC measures will be implemented to evaluate the reli-
ability of the analytical results and ensure that quality data are
collected. Field QA/QC will be controlled by compliance with
standard sample preservation techniques, sample hold times, and by
the collection and analysis of field QC samples. Sample holding
times and preservation requirements and techniques are detailed in
SOPs B3 and B5, respectively. Field QA/QC samples, including trip
and equipment blanks, as well as duplicate samples, will be
collected. Table 11-2 lists these sample types and their collec-
tion frequency.

11.6 Waste Management

The minimal investigation-derived waste (IDW) generated as part of
the 300-pound OB Unit Subunit Investigation is regulated under the
New Mexico Hazardous Waste Management Regulations and the U.S. De-
partment of Transportation (DOT) Regulations (49 CFR Parts 171-
179). IDW management will follow the guidance established in the
Remediation Compliance Plan for RCRA Facility Investiga-
tion—-Holloman Air Force Base, New Mexico (Foster Wheeler Environ-
mental and Radian, 1994).

11.7 Documentation

Accurate and thorough documentation is essential to all aspects of
the field effort. HAFB will maintain field records that will
enable the re-creation of all sampling and measurement activities
performed during the 300-pound OB Unit Subunit Investigation. The
field team leader will maintain daily logs in a permanently bound,
numbered notebook with sequentially numbered pages. All other
loose-leaf documentation will be maintained in a three-ring binder.

All activities conducted during the 300-pound OB Unit Subunit
Investigation will be recorded, including the location, date and
time, identity of people performing the activity, and weather
conditions, at a minimum. . Notes on all pertinent sampling infor-
mation and any conditions that may affect the sample integrity will
also be recorded as specified in SOP BS5.
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Additional Sampling Requirements for QA/QC

: Saiﬁple Type

Pu t"pos‘e‘

Frequency
Replicate Provide a measure of method variability in | 1 per 10 samples sent to the laboratory
both sampling and analytical procedures. for confirmation.
MS/MSD Assess the efficiency of extraction, accuracy | 1 pair for the sampling project.

of the analysis, and possible matrix effects.
The MSD assesses the precision at known
concentrations.

Equipment Blank

Demonstrate that a nondedicated sampling
device has been adequately cleaned.

1 per each day of sampling.

Trip Blank

Accompany Method 8240 soil and TPH
samples and serve to identify contamination
from sample containers or transportation and
storage procedures. The trip blank is pre-
pared in the laboratory.

1 per cooler containing VOA and TPH
samples.

Note: MS/MSD = matrix spike/matrix spike duplicate; VOA = volatile organic analysis.
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During the course of the investigation, HAFB will store all
documentation in a secure, central location.

All sampling locations will be surveyed by a registered surveyor in
New Mexico. Portions of the geophysical grid will be surveyed as
well, such as the outermost end points of the grid and at least a
baseline in each direction so that points can be located 1n the
future, if necessary.

11.8 Sample Chain-of-Custody, Packing, and Transportation

Sample custody procedures for this project will emphasize careful
documentation of sample collection and transfer data. Elements to
ensure good sample custody and sample tracking are briefly
discussed in this section. The standard operating procedures of
these project plans (SOP B5) documents the procedures for sample
handling and transportation.

Preformatted field data and sample custody forms will be used to
document the relevant information for each sample taken. A master
sample inventory will be maintained on site for all samples
collected.

A sample label will be affixed to all sampling containers submitted
for laboratory analysis. The sample labels will identify the
sample by documenting the sample type, sampler(s) initials,
sampling locations, depth, time, and date of sampling. Custody
seals, shown in SOP B5 will be affixed to coolers to indicate any
tampering.

The task field manager will be responsible for ensuring that sam-
ples are properly packaged and shipped to the laboratory. All
pertinent DOT shipping regulations will be followed.

RAll sample analyses except for the SW8330 (explosive compounds)
analyses will be conducted by the contract laboratory.
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SECTION 12
12.0 LABORATORY ANALYTICAL PROCEDURES

The methods and procedures that will be used to prepare and analyze
samples are discussed in this section. Most chemical analyses will
be performed according to the following publications:

L SW-846, Test Methods for Evaluating Solid Waste: Physi -
cal/Chemical Methods, U.S. EPA, Office of Solid Waste and Emer-
gency Response, November 1986, third edition.

. EPA, Methods for Chemical Analysis of Water and Wastes, EPA
Publication No. 600/4-79-020, March 1983.

Individual parameters and analytical methods to be followed are
listed in Table A-1 (See Section 11, Appendix A).

The laboratory will perform instrument-specific demonstration of
capability (DOC) and method detection limit (MDL) studies to dem-
onstrate the ability to meet project-specific reporting limits.
Analyses will only be performed on instruments with valid and cur-
rent MDL and DOC studies.

12.1 Total Petroleum Hydrocarbons, Extractable—EPA Method SW-8015M

Extractable TPH components (jet fuel [JP-4], diesel, motor oil, and
other high-molecular-weight extractable petroleum products) will be
extracted via Method SW-3550 (sonication). Methylene chloride is
used as the extracting solvent, and 20 grams of soil/sludge will be
extracted and concentrated to a volume of 2 mL. Analysis will be
accomplished on a Gas Chromatogram (GC) equipped with a capillary
or megabore column and Photoionization Detector (FID).

Identification and quantitation of TPH components is based on
pattern recognition techniques and requires a greater degree of
analytical judgment than other GC methods. The TPH chromatograms
consist of groups of peaks that have a general shape or pattern and
fall within a noted carbon range (i.e., number of carbon atoms in
the molecule). Gasoline and diesel fuel will be used to calibrate
the instruments and determine response factors for quantitation of
sample results. No second-column confirmation will be performed
because identification is based on pattern recognition and not
retention time (where false positives due to interference are
likely) .
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The sample results will be reported as jet fuel, diesel fuel, oil,
or unidentified organics according to the closest matching carbon
range. The concentrations are determined by quantitating the
sample against diesel, jet fuel, and kerosene. Often, unknown or
uncalibrated hydrocarbons are encountered; therefore, the concen-
tration reported 1s considered estimated. Carbon ranges and
significant deviations of the pattern from the patterns of reported
analytes will be described in the analytical report.

12.2 Metals by ICPES—SW-846 Method 6010

Soil samples will be analyzed to determine concentrations of
barium, beryllium, cadmium, chromium (total), copper, nickel,
silver, and strontium. The samples will be prepared according to
EPA Method 3050. This method describes acid digestion of soil
samples for analysis by graphite furnace atomic absorption (GFAA)
or inductively coupled plasma emission spectroscopy (ICPES).

Following acid digestion, metals will be determined by Method 6010,
which allows the simultaneous, or sequential, measurement of

elements using ICPES. This method measures the element-emitted
light by optical spectrometry. Samples are nebulized, and the
resulting aerosol is transported to the plasma torch. Element -

specific atomic-line emission spectra are produced, which are
dispersed by a grating spectrometer and monitored for intensity by
photomultiplier tubes.

12.3 Metals by Furnace AA—SW-846 Methods 7041, 7060, 7421, and 7740

Soil samples will be analyzed to determine concentrations of
antimony, arsenic, lead, and selenium. The samples will be
prepared following EPA Method 3050. This method describes acid
digestion of soil samples for analysis by GFAA or ICPES.

Following acid digestion, a sample aliquot will be placed in a
graphite tube in the furnace, evaporated, charred, and atomized.
Radiation from a given excited element is passed through the vapor
containing ground-state atoms of the metal. The intensity of the
radiation decreases in proportion to the amount of ground-state
atoms present. A monochromator isolates the characteristic
radiation from the hollow cathode tube or electrodeless discharge
lamp, and a photosensitive device measures the attenuated trans-
mitted radiation.
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12.4 Mercury—SW-846 Method 7471

Soil samples will be analyzed to determine the concentrations of
mercury. The samples will be prepared as directed in Method 7471.
This closed system preparation includes heating the sample for two
hcurs 1in a water bath.

Following EPA Method 7471 and the laboratory SOP, mercury in the
sample is reduced to the elemental state and aerated from solution
in a closed system. The mercury vapor passes through a cell
positioned in the light path of an atomic absorption spectrometer
for detection and measurement.

12.5 Volatile Organics—SW-846 Method 8240

0il samples will be analyzed to determine concentrations of
volatile organics by EPA Method 8240, purge and trap. The proce-
dure for low-level concentrations will be followed when possible.

The presence and concentration of purgeable halocarbon and organic
compounds (volatile organics) in soil samples will be determined by
EPA Method 8240 using a capillary column. These methods use a
purge-and-trap GC/MS technique. An inert gas is bubbled through
water to transfer the purgeable organic compounds from the liquid
to the vapor phase. The vapor is then swept through a sorbent trap
where the purgeables are trapped. The trap is backflushed and
heated to desorb the purgeable organics onto a GC capillary column
where they are separated and then detected with a mass spectrome-
ter.

12.6 Semivolatile Organics—SW-846, Method 8270

Soil samples will be analyzed to determine concentrations of
semivolatile organics. The samples will be prepared using either
Method 3540, Soxhlet extraction, or Method 3550, sonication.

Method 8270 is a GC/MS technique used for determining acidic,
basic, and neutral organic compounds that are soluble in methylene
chloride. Methods 3510, 3520, 3540, and 3550 use methylene
chloride as the extracting solvent. For this project, a capillary
column will be used. Operating parameters and interferences are
described in Methods 8270, 3510, 3520, 3540, and 3550.
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12.7 Explosives—SW-846 Method 8330

Soil samples will be analyzed to determine trace concentrations of
explosive residues. Method 8330 is a high performance liquid
chromatographic (HPLC) technique for the detection of milligram per
kilogram {(mg/kg) levels of certain explosive residues 1in water,
scll, and sediment matrices. The samples will be extracted using
acetonitrile in an ultrasonic bath. Following extraction, the
extract will be filtered and chromatographed, with detection by an
ultraviolet (UV) detector. '

12.8 Soil Moisture—SW-846 Method 3550

Soil moisture will be measured in each soil sample using method SW-
3550, "Sonication Extraction" (Section 7.2 "Determination of
Percent Moisture), SW-846, Third Edition. Percent moisture is

reported and will be used to report analytical results on a dry-
weight basis.
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SECTION 13

13.0 CALIBRATION PROCEDURES

Documented calibration procedures are necessary to provide con-
sistency in preparing equipment for specific analytical measure-
ments. Established calibration procedures then provide a mechanism
for ensuring that measurements made with a specific type of equip-
ment are comparable. Information is presented in this section that
pertains to the calibration of analytical systems. Calibration
requirements for each analytical method used for this project are
described in the following subsections and are summarized in
Table 11-2 (Appendix A).

13.1 Total Petroleum Hydrocarbons, Extractable—EPA Method SW-8015M

TPH, extractable is a gas chromatographic technique for determining
jet fuel (JP-4), diesel, motor oil, and other high molecular weight
extractable petroleum products.

A multipoint calibration curve is prepared using a minimum of five
standards. An acceptable calibration curve will have a calculated
correlation coefficient of 0.995 or greater for single analytes and
an RSD <20% for patterns. Continuing calibration check standards
must be measured within +15 percent of expected value.

13.2 Metals by ICPES—SW-846 Method 6010

SW-846 Method 6010 is used to measure elements with ICPES.
Detailed calibration procedures for ICPES systems are described in
SW-846, 3rd ed. A response factor is calculated daily for each
metal on the basis of three determinations of a calibration
standard and calibration blank. Following calibration, a high-
level calibration check sample is analyzed; agreement between the
measured value and the expected value must be within 5 percent for
the analyses to proceed. Calibration is verified by analyzing a
LCS/LCSD pair in every analytical batch. Agreement with the
tolerances 1listed in Table 11-3 is required for all target
analytes; otherwise, the system must be recalibrated. When a cali-
bration check does not agree with the expected value, the samples
that have been analyzed since the last calibration check was made
will be reanalyzed.
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13.3 Metals by GFAA—SW-846 Methods 7041, 7060, 7421, and 7740

SW-846 Methods 7041, 7060, 7421, and 7740 are GFAA techniques for
determining antimony, arsenic, lead, and selenium, respectively.

The calibration procedures for the graphite furnace systems are
described in the respective SW-846, 3rd ed. methods. A multipoint
calibration curve is generated daily for each element using a
calibration blank and three up-scale standards. The correlation
coefficient for the linear regression equation must equal or exceed
0.995 to be acceptable. Calibration will be verified by analyzing
an initial calibration verification before batch one is analyzed,
and a continuing calibration verification after every 10th sample.
Tolerances must meet the acceptance criteria in Table 11-2.

13.4 Mercury by CVAA—-SW-846 Methods 7470 and 7471

SW-846 Methods 7470 and 7471 are cold vapor atomic absorption
(Cvaa) techniques for determination of mercury in soil samples.

The calibration procedures for the CVAA system are described in the
respective SW-846, 3rd ed. methods. A six point multipoint cali-
bration curve is generated. The correlation coefficient for the
linear regression equation must equal or exceed 0.995 to be accept-
able. Calibration will be verified by analyzing an initial
calibration verification before batch one is analyzed, and a
continuing calibration verification after every 10th sample.
Tolerances must meet the acceptance criteria in Table 11-2.

13.5 Volatile Organics—SW-846 Method 8240

Samples for volatile organics will be analyzed by scanning GC/MS
following SW-846 Methods 8240, 3rd ed. Analyte identification and
quantitation will be performed using response factors and retention
times generated from a five-point calibration curve, relative to
the closest eluting of three internal standards. The calibration
curve must contain all analytes of interest. The three internal
standards consist of the following:

o Bromochloromethane;
. 1,4-Difluorobenzene; and
° Chlorobenzene-d..

The mass spectrometer will be tuned daily to give an acceptable
spectrum for bromofluorobenzene. Relative ion abundance criteria
for bromofluorobenzene are given in SW-846.
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System performance will be verified initially and after every 12
hours to ensure a minimum average response factor of 0.3 (0.25 for
bromoform) for the following system performance check compounds
(SPCCs) :

o Chloromethane;

° 1,1-Dichloroethane;

° Bromoform;

° 1,1,2,2-Tetrachloroethane; and

. Chlorobenzene.

A five-point calibration, used for generating response factors,
will be performed initially. The RSD must be less than 30% for the
five response factors calculated for each of the following
calibration check compounds (CCCs) :

. 1,1-Dichloroethene;

° Chloroform;

. 1,2-Dichloropropane;

° Toluene;

] Ethylbenzene; and

. Vinyl chloride.

A continuing (every 12 hours) calibration check will be performed,
following the system performance check, using the CCCs listed
above. The calibration check must contain all analytes of
interest. A single concentration of each CCC will be analyzed and
a response factor calculated.

13.6 Semivolatile Organics—SW-846 Method 8270
Semivolatile extracts are analyzed by GC/MS following SW-846 Method
8270, 3rd ed. All samples will be prepared following extraction
procedures outlined in SW-846, 3rd ed. Identification and
quantitation is performed using response factors and retention

times generated from a fiye-point calibration curve, relative to
the closest eluting of six internal standards.
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The calibration curve must contain all analytes of interest. The
six internal standards are:

Dichlorobenzene-d,;
Naphthalene-d,;
Acenaphthene-d,,;
Phenanthrene-d,,;
Chrysene-d,,; and
Perylene-d,,.

The mass spectrometer is tuned daily to give an acceptable spectrum
for decafluorotri-phenylphosphine (DFTPP); DFTPP ion abundance
criteria are specified in SW-846 Method 8270.

System performance is verified initially and every 12 hours to
ensure a minimum average response factor of 0.050 for the following
SPCCs:

N-Nitroso-di-n-propylamine;
Hexachlorocyclopentadiene;
2,4-Dichlorophenol; and
4-Nitrophenol.

A five-point calibration, used for generating response factors,
is performed initially. The variability for specific ion response
factors for Method 8270 CCCs must be less than 25 percent RSD over
the range calibrated. The CCCs are:

Phenol;
1,4-Dichlorobenzene;
2-Nitrophenol;
2,4-Dichlorophenol;
Hexachlorobutadiene;
4-Chloro-3-methylphenol;
Acenaphthene;
2,4,6-Trichlorophenol;
N-Nitroso-di-n-phenylamine;
Pentachlorophenol;
Fluoranthene;
Di-n-octylphthalate; and
Benzo (a) pyrene. :

A continuing calibration check is performed every 12 hours using
the CCCs listed above. The calibration check must contain all
analytes of interest A. single concentration of each CCC is
analyzed and a response factor (RF) calculated. The single-point
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RF for each CCC must be within 30 percent of the average five-point
RF; otherwise, a new five-point calibration must be generated.

13.7 Explosives—SW~846 Method 8330

SW-846 Method 8330 1is used for the trace analysis of explosive
residues by HPLC using a UV detector.

Identification and quantitation is performed using response factors
and retention times generated from an initial five-point calibra-
tion curve. Daily calibration consists of the analysis of the
midpoint calibration standards in triplicate prior to analysis,
singly at the midpoint of the run and singly after the last sample

of the day. The mean response factor for the daily calibration
must be +15 percent of the response factor of the initial calibra-
tion. The same criterion 1is required for subsequent standard

responses compared with the mean response of the triplicate
standards beginning the day. If this criterion is not met, a new
initial calibration must be obtained.

OB UNIT CLOSURE PLAN
Page 48 of 68



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

SECTION 14

14.0 INTERNAL QUALITY CONTROL (QC)

Internal QC procedures to be used for laboratory testing and
analysis are presented in Table A-2 in Appendix A. Tables A-2 and
A-3 present detailed listings of tolerance limits for QC parame-
ters. QC samples will be prepared and analyzed according to the
descriptions presented above in Section 12 of these project plans.

Most analytical methods to be used in this project require the
measurement system to initially satisfy specific criteria for
calibration linearity, reference material recovery, and freedom
from contamination. Results of control samples, which are analyzed
at a 5 to 10 percent frequency to monitor any changes in the
quality of data being produced, indicate which corrective actions
are necessary to correct an out-of-control condition. An out-of-
control condition is defined as:

. Detection of any compounds of interest in a method blank at
concentrations equal to or greater than the reporting limit (or
required detection limit).

. Failure to meet the acceptance criteria for recovery of any
compound of interest in a QC sample.

. Exceeding the acceptance criteria for matrix spike (MS) recov-
ery and subsequent failure to meet the acceptance criteria for
a LCS for the same parameter(s). Any parameter that fails the
MS test but passes the LCS test will be flagged as suspect for
the parameter because of matrix effects.

When an out-of-control situation is detected, efforts will be
undertaken to determine the cause. Corrective actions for routine
QC checks are outlined in Table A-2 (Appendix A, Section 11).
Procedures related to corrective actions are described below.

During the course of the project, it will be the responsibility of
the laboratory staff, team leader, task leaders, and other project
team members to see that all measurement procedures are followed as
specified and that measurement data meet the prescribed acceptance
criteria. 1In the event a problem arises, it is imperative that
prompt action be taken to correct it. Laboratory analysts and/or
supervisors will initiate corrective action in the event of QC
results that exceed acceptance criteria specified in Table A-3 of
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Appendix A, Section 11. Corrective action may also be initiated
upon identification of some other problems or potential problems.
Corrective action may also be initiated by the laboratory quality
officer if QC data or other anomalies are noted during data review.

The corrective action for surrogate spike recoveries that do not
meet the specifications listed in Table A-3 (Section 11, Appendix
A) is to reanalyze the extract, and if the recoveries are still
non-compliant, reextract and reanalyze the sample. There are two
circumstances that would not require reextraction and reanalysis:
1) an interference is apparent from the chromatogram, and 2) other
samples from the same matrix and site have been reextracted and
reanalyzed,, and the results confirm a systematic matrix effect
from that site. If the surrogate spike recovery in the reanalyzed
sample still does not meet specifications, and the associated LCS
and/or LCSD meets specifications, the results will be reported and
flagged as matrix interference. Both analyses will be reported.
A brief description of the analysis and the corrective action taken
will be included in the laboratory report. These corrective
actions are summarized in Table A-2 (Appendix A, Section 11).

14.1 Method Blank

A method blank is an aliquot of reagent water, or clean solid
matrix, taken through the analytical process as though it were an
actual sample. The purpose of a method blank analysis is to
monitor and control laboratory sources of contamination. At a
minimum, one laboratory method blank will be analyzed daily and
with each analytical batch.

14.2 Equipment Blank

An equipment blank is an aliquot of ASTM Type II water poured over
or through the sampling equipment. The equipment blank demon-
strates that the sampling equipment has been adequately cleaned.
Equipment blanks will be collected at a 1 in 20 frequency and
analyzed for all matrices and parameters for which the investiga-
tive samples are analyzed.

14.3 Matrix Spike

An MS is a split from a field sample spiked with known concentra-
tions of reference materials and taken through the entire prepara-
tion and analytical measurement procedures. The MS allows the
laboratory to assess the efficiency of extraction/digestion,
accuracy of the analysis, and possible matrix effects. MS analyses
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will be performed on 1 per 20 samples for each matrix as required
by the EPA Publication SW-846.

14.4 Matrix Spike Duplicate

A matrix spike duplicate (MSD) is a second aliquot of the same
sample as the MS that 1is also spiked. Method precision for the
matrix can be estimated by calculating the RPDs between the
recoveries of the spiking compounds. MSD analyses will be per-
formed on 1 per 20 samples for each matrix.

14.5 Replicate Sample

Replicate solid samples will be collected by splitting a single
sample into two equal parts for the purpose of analysis. Unique
sample numbers will be assigned to field replicates so that they
will be indistinguishable from other analytical samples. The
purpose of collecting and analyzing replicate samples is to provide
a measure of method variability (i.e., total variability from
imprecision in both sampling and analytical procedures). Replicate
samples will be collected at a frequency of 10 percent (1 per 10 or
fewer samples) and analyzed for all parameters.

14.6 Laboratory Control Sample

Laboratory control samples (LCS) and LCS duplicates (LCSDs) are
aliquots of reagent water spiked with method analytes at a speci-
fied concentration, usually in the mid-calibration range. These
samples are carried through the entire sample preparation and
analysis process and are used to demonstrate that the method or
instrument is operating within acceptable accuracy and precision
limits. The spiking solution for the LCS/LCSDs must be purchased
from a different vendor and prepared independently from the
calibration standards to provide a "second source" standard. The
LCS then provides a check of the accuracy of the calibration
standards, as well as to monitor the precision and accuracy of the
analytical method. LCS/LCSDs are required for all analytical
methods. The required frequency is one LCS/LCSD pair per prepara-
tion batch and one pair per analytical batch. The percent recovery
of LCS compounds and the RPD of the analyte pairs are used to
assesgs precision and accuracy of the analytical method.

The accuracy and precision of each analytical method will be
monitored using a subset of the analyte list for methods with
multiple analytes. The LCS/LCSD tolerances are presented in Table
A-3 (See Section 11, Appendix A). All of the analytes with accep-
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tance criteria in at least one of the pair of LCS/LCSD must meet
the acceptance criteria for accuracy, and the RPD for each analyte

must meet the precision criteria. If one or more analytes do not
meet the criteria, the method is considered out-of-control, and
corrective action must be taken. The corrective action for

LCS/LCSDs that do not meet the tolerance limits is to reanalyze the
LCS/LCsSD, and if it still does not comply, to reprepare and
reanalyze all associated samples (Table A-2, Section 11, Appendix
A).

14.7 Surrogate Compound

Surrogates are organic compounds that are similar to analytes of
interest in chemical composition, extraction, and chromatography,
but which are not normally found in environmental samples. These
compounds are spiked into all blanks, standards, samples, and
spiked samples prior to extraction and analysis by the appropriate
method. Percent recoveries are calculated and reported for each
surrogate. Surrogate spike recoveries can be used to assess method
accuracy of individual samples.

14.8 Internal Standard

Internal standards are similar in analytical behavior to the
compounds of interest and are not affected by method or matrix
interferences. Internal standard calibration procedures are
followed for volatile and semivolatile organic analyses. One or
more internal standard is added to all samples analyzed, including
calibrations standards.
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SECTION 15
15.0 DATA MANAGEMENT

This section of the project plans provides a comprehensive guide
for the management of all data generated during the 300-pound OB
Unit Subunit Investigation. This includes not only analytical data
but alsoc field notebocks, project files, and progress reports among
others. This section also contains information which will ensure
that data collected will be properly handled and documented for
future use. HAFB will make sure that the contractor use field
notebooks, soil boring logs, sample custody forms, sample labels,
sample inventories, and laboratory log books to track and document
project data. HAFB will make sure that the contractor conducting
field work establishes a data management plan to meet all data
deliverables, which will include the requirements of the Instal-
lation Restoration Program Information Management System (IRPIMS).

There are six goals for the data management task:

. To archive project data and procedures in order to substantiate
conclusions and recommendations drawn from the investigation;

. To provide timely access to an organized body of data in order
to facilitate analysis and decision-making throughout the
investigation;

. To provide a useful centralized index of project information;
. To present project information in tabular and graphic form;

. To communicate data to the U.S. Air Force electronically; and
. To provide convenient and efficient access to project data for
possible future components of the corrective action process.

The data management process addresses data and reporting require-
ments of the investigation. There are multiple data streams and
multiple possible end uses of the data associated with the inves-
tigation. The data management system implemented by the contractor
will be capable of tracking all pertinent information associated
with the investigation accurately and quickly.

15.1 Field Data_ Record

A bound, numbered field notebook will be used to permanently record
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all field activities and general observations. Section 11 of these
project plans identifies the sample locations, sample types, sample
depths, and unique identification numbers. A unique sample field
identification number will be assigned to each sample throughout
the investigation. A corresponding laboratory ID number will be
assigned and will be used to track each sample through the
analytical process.

For soil borings, descriptions of lithologies encountered and the
soil classification will be recorded on borehole logging forms.
Procedures for collecting these data are also provided in Section
11 of these project plans.

All pages of the field notebooks will be signed and dated by the
supervising field geologist who is entering the data. Also, the
names and affiliations of all visitors on site will be entered in
the notebook, as well as general notes on project progress,
problems encountered, deviations from plans (with rationale), and
other pertinent notations.

Chain-of-custody documentation will also be completed to document
the chain of possession and track the samples throughout shipping,
handling, and analysis.

15.2 Field Data

Field data will include the data record (log books, etc.), results
of field analysis, and geophysical survey results. Field analysis
data (including results, duplicates, blanks, standards, etc.)
should be recorded in a lab log book (similar to the field
notebook). The contractor should organize these data so that they
can be easily integrated into the electronic data management system
(EDMS) . The contractor should create the EDMS such that all
spatial data (i.e., geophysical survey data and boring logs) can be
incorporated and used easily.

The contractor will maintain field records sufficient to re-create
all sampling and measurement activities. At a minimum, the
contractor also will keep information for the field program as
specified in the IRPIMS data loading handbook. 1In addition, the
contractor will prepare .the analytical data informal technical
information reports as described in Section 4.2.2 of the IRP
handbook.
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15.3 Laboratory Data

The laboratory will maintain logs (hardcopy and electronic) that
will be used to permanently record all laboratory data, including
sample 1IDs, analytical results, detection 1limits, analytical
methods, and other related data. Both electronic and hardcopy logs
will be required as part of routine data transfer. At a minimum,
the contractor will record the information that is required to be
included in the IRPIMS data files, as specified in the IRPIMS data
loading handbook. In addition, the contractor will provide the
AFCEE with copies of the laboratory data packages for QA/QC
evaluation.

15.4 Project File

The contractor will maintain a project file at a single location in
which copies of all project data and written communications are

stored. Contents of the project file will include progress
reports, field data, laboratory data, copies of maps, and all other
facility description data. Copies of these data shall also be

provided to the Base Environmental Coordinator (BEC) as required.
The EDMS will be considered a component of the project file but
will not preclude the need to keep all original hardcopy data in
the project file.

The BEC will maintain a project file at HAFB that contains all
information and data reports regarding the investigation. The
contractor will provide the Base with copies of all files and docu-
ments discussed below. A subject file index will be maintained
such that documents in the file may be easily found. The project
file will be maintained for a minimum of five years after the
completion of the investigation.

15.5 Progress Reports

The contractor will submit to the AFCEE monthly progress reports
and a final report on investigation activities and results. The
monthly progress report will contain the following:

° A summary of work accomplished during the reporting period;

° A summary of problemé encountered during the reporting period
and actions being taken to rectify problems;

o Projected work for théxnext reporting period;
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. Projected work for the next reporting period;

. A data management summary listing all IRPIMS files submitted
during the reporting period;

. Any preliminary or final results obtained during investigation
activities;

. Any changes in key project personnel; and

. Summaries of actual or proposed changes to the project plans or
its implementation.

The progress reports will 1include a narrative description of
sampling and analytical activities and any deviations from the work
plan comprising this Closure Plan.

15.6 IRPIMS Reporting

During the 300-pound OB Unit Subunit Investigation, all data will
be organized and reported according to the IRPIMS requirements
contained in the IRPIMS data loading handbook.

15.7 Data Analysis and Reporting

Rnalysis of data collected during investigation activities will
follow three basic approaches:

. Tabular summarization;
. Graphical analysis; and
. Statistical analysis.

Tabular summaries will be used to present the results of all data
collection efforts. Graphical and statistical analyses will be
used to further determine the presence or absence of potential
contaminants at and around each trench. Graphical methods are par-
ticularly useful for comparing detectable concentrations and detec-
tion limits with Federal or New Mexico regulatory limits. Sta-
tistical methods are useful for determining whether detectable
concentrations of naturally occurring constituents are signifi-
cantly greater than "natural" or "background" concentrations.

The contractor will compile and report the data generated during
the project in a timely fashion so that the data can be used for
decision-making throughout the project.
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SECTION 16

CORRECTIVE ACTION

During the course of the field investigation, it will be the 300-
pound OB Unit Subunit Investigation contractor team leader’'s re-
sponsibility to notify the AFCEE of any situation prompting signif-
icant changes that may affect data quality (e.g., a change in sam-
pling methods or locations). Appropriate corrective actions to
take will be determined by the AFCEE. Monthly reports will include
confirmation notices of all circumstances associated with the
corrective actions taken.

It will be the responsibility of the laboratory supervisor to see
that all measurement procedures are followed as specified and that
measurement data meet the prescribed acceptance criteria. 1In the
event a problem arises, it is imperative that prompt action be
taken to correct the problem. Problems requiring major corrective
action will be documented by the use of "Malfunction Reporting
Forms." An example of such a form is presented in Figure 16-1.
The project QAC will be included in the distribution for each
malfunction report issued for this program to ensure prompt
notification of the AFCEE. The laboratory supervisor will initiate
corrective action if QC results exceed tolerances or if some other
problem or potential problem is identified.

Potential problems identified by the QAC on the basis of QC data or
audit results may be documented by use of "Information Request
Forms." An example of such a form is presented in Figure 16-2.
Corrective action may also be initiated by the QAC on the basis of
QC data or responses to information requests. The AFCEE COR will
be notified of significant problems for concurrence with corrective
actions implemented.
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Malfunction Report Number
Malfunction Type

1 - QC Limits Exceeded

2 - Documentation
3 - Other (explain)

MALFUNCTION REPORT.

Urgeacy Level
1 - Requires immediate atteation
2 - Shouid be addressed within 7 days
3 - Requires written explanation within 14 days

Labocatory: Reported to:

Location: Pasition:

Coatract:

Date/Time of Malfunction: Date Reported:
Malfunction Reported by:

Matrix: 3 Ssolid .0 Water a Air ’ a Other
Deascription of Problem:

Actlon:

Date/Time Resolved: B8y Whom:

(Upon completion, send copias to distribution listed and return original to person who reported the maifunction.)

Distribution:

g

White - Original

Yellow - Laboratory Supervisor's Copy

Pink - Originatocr's Copy

FIGURE 16-1

MALFUNCTION REPORTING FORM




INFORMATION REQUEST

R #£ : Distribution Coples To:
TO:

FROM:

DATE:

Project Reference: : LAB Reference:

Information Required:

Support Documentation Required: 0 Yes O No

Date Information Required:

Response:

Follow-up Required: 0O Yes [INo

Additional Comments:

Date Resolved: Verified By:

WHITE: Retum wihoardomanon YELLOW: Retan kor your records PINK: Fie Cooy

Revielon C: §/88

GOLD: Onginaer's Copy

4-85-30369

FIGURE 16-2

INFORMATION REQUEST FORM
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SECTION 17
17.0 PREVENTIVE MAINTENANCE

The primary objective of a preventive maintenance program is to
help ensure the timely and effective completion of a measurement
effort. A preventive maintenance program is designed to minimize
the down time of crucial sampling and/or analytical equipment
because of expected or unexpected component failure. In implement-
ing this program, efforts are focused on three primary areas:

. Establishment of maintenance responsibilities;

. Establishment of maintenance schedules for major and/or criti-
cal instrumentation and apparatus; and

. Establishment of an adequate inventory of critical spare parts
and equipment.

Each of these efforts is discussed in the following sections.
17.1 Maintenance Responsgibilities

Equipment and apparatus used in environmental measurement programs
fall into two general categories:

. Equipment that is permanently assigned to a specific laboratory
(e.g., metals laboratory, GC/MS laboratory, etc.); and

. Equipment that is available for field or laboratory use on an
as-needed basis (e.g., field sampling equipment, mobile labora-
tories, etc.).

Maintenance responsibilities for permanently assigned equipment
will be assigned to the respective laboratory managers. The labo-
ratory managers will then establish maintenance procedures and
schedules for each major equipment item. Specific responsibilities
for specific items may be delegated to 1laboratory personnel,
although the laboratory managers retain responsibility for ensuring
adherence to prescribed protocol.

Nonassigned equipment includes real-time monitoring instrumentation
and organic vapor analyzers (OVAs)/instrumentation. Field crew
leaders will be responsible for ensuring that equipment is ready
for use prior to field activity, and that any required maintenance
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is completed and noted in the field logbook. Equipment in this
category requires three related maintenance efforts:

. Ensuring that available equipment is functional and ready for
use;

. Maintenance during use; and
. Check-out and servicing after use.

Field crew leaders will be responsible for ensuring that equipment
ig ready for use prior to field work. Required maintenance will be
completed and noted in the field logbook before returning the
equipment.

17.2 Maintenance Schedules

The effectiveness of any maintenance program depends largely on
adherence to specific maintenance schedules for each major equip-
ment item. A schedule is established for all routine maintenance
activities (See Table 17-1). Note that this schedule will be sub-
ject to change should conditions warrant. Other maintenance
activities may also be identified as requiring attention on an
as-needed basis. In addition, field testing equipment (e.g., OVAs)
will be inspected prior to use and serviced or replaced as
necessary. Manufacturers’ recommendations provide the primary
basis for the established maintenance schedules, and manufacturers’
service personnel provide primary maintenance for many major
instruments (e.g., GC/MS instruments, atomic absorption spectrome-
ters, analytical balances, etc.).
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Table 17-1

Instrument Maintenance Schedule

AA Tuning/Service Call Quarterly
Clean Fan Filter Annually
Replace Lamps As Needed
Change Tubing As Needed
Clean Windows As Needed
Clean or Replace Cones As Needed
ICPES Check Disc Drive Daily
Run Diagnostics Daily
Clean Torch Weekly
Clean Nebulizer Weekly
Clean Fan Filter Monthly
Replace Pump Oil Quarterly
Replace Tubing As Needed
GC Clean detector As Needed
Replace Septa As Needed
Replace Column As Needed
Replace Injector Liners As Needed
Replace Splitter As Needed
GC/MS Clean Fan Filter Quarterly
Replace Vacuum Pump Oil Semi-Annually
Replace Filaments As Needed
Clean Ion Source As Needed
Replace Electron Multipliers As Needed
Replace Septa As Needed
Replace Column As Needed
Replace Injector Liners As Needed
Replace Organic Filters As Needed
Replace Oxygen Traps As Needed
HPLC Replace Plunger Seals As Needed
Replace In-Line Column Filters As Needed
Replace Detectors As Needed
Replace Columns As Needed
Replace Inlet/Outlet Checkvalves As Needed
Balances Service Annually
OVA-FID Recharge or Replace Battery As Needed
Monitor Fuel and/or Combustion Hourly
Air Supply Gauges
Perform Routine Maintenance as De- As Needed
scribed in the Manual
- Check for Leaks Daily
HNu-PID Recharge or Replace Battery As Needed
Replace or Clean Lamps As Needed
Clean or Replace Filter As Needed
Check for Leaks Daily
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Maintenance activities are documented in a maintenance log, which
indicates the required frequency for each procedure and provides
for dated entries.

17.3 Spare Parts

Along with a schedule for maintenance activities, an adequate
inventory of spare parts will be required to minimize equipment
down time. This inventory should emphasize those parts (and
supplies) that:

. Are subject to frequent failure;
. Have limited useful lifetimes; or
. Cannot be obtained promptly should failure occur.

The supervising geologist and the- respective laboratory managers
will be responsible for wmaintaining an adequate inventory of
necessary spare parts. Field task leaders will have names and
phone numbers of vendor contacts to ensure that replacement parts
or instrumentation can be received within 24 hours of instrument
failure.
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SECTION 18

18.0 QUALITY ASSURANCE REPORTING

Effective management of a field sampling and analytical effort re-
quires timely assessment and review of field activities. This will
require effective interaction and feedback among the team leader,
QAC, field team members, the Base, and the AFCEE.

18.1 Quality Assurance Reporting

Major project vreports will include quality assurance/quality
control (QA/QC) sections that summarize QC data collected during
the program, as well as any major QA problems and resolutions. The
QA/QC section in the final 300-pound Open Burn area Subunit Inves-
tigation report will include an assessment of measurement accuracy,
precision, and completeness, as described in Section 3 of this
Closure Plan. It will also summarize any QC problems and resolu-
tions that occurred during sample collection and any analytical
anomalies experienced.

Problems requiring swift resolution will be brought to the imme-
diate attention of the AFCEE COR via the malfunction report-
ing/corrective action scheme discussed in Section 16.

18.2 Project Plans Revisions

In the event that changes to the project plans are needed, the
following steps will be taken:

° Problems or deficiencies in the project plans will be iden-
tified and discussed with the 300-pound OB Unit contractor man-
agement team;

° The contractor management team will determine changes to be
made;

° Potential changes will be submitted to the AFCEE COR for
approval;

U] When approved by AFCEE COR, the project plans revisions will be
made for NMED review and approval; and

U] When approved by NMED[Lthe project plans will be revised and
changes will be implemented by the project team.
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SECTION 19

DELIVERABLES

The 300-pound Open Burn Area Subunit Investigation will have the
following three separate deliverables:

. Draft and final sampling and analysis plans;

. Draft and final site safety and health plan (included in this
document) ; and

. The draft and final 300-pound Open Burn Area Subunit Inves-
tigation report.

Analytical data in the report will be presented in the format
specified in the IRP RI/FS Handbook. IRPIMS deliverables will be
submitted as described in the Handbook.

OB UNIT CLOSURE PLAN
Page 65 of 68



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

SECTION 20

SCHEDULE

The scheduled activities for the 300-pound OB Unit Subunit Investi-
gation are presented in Figure 20-1 (See next Page, i.e., Page 64).
This is a tentative schedule and subject to change. Schedule
changes will be discussed with the Base and with the AFCEE.
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REFERENCES

Foster Wheeler Environmental Corporation and Radian Corporation,
Remediation Compliance Plan, Holloman Air Force Base, NM, 1994,

NIOSH, OSHA, USCG, and EPA. Occupational Safety and Health
Guidance Manual for Hazardous Waste Site Activities. Prepared by
the National Institute for Occupational Safety and Health (NIOSH),
Occupational Safety and Health Administration (OSHA), U.S. Coast
Guard (USCG), and the U.S. Environmental Protection Agency (EPA).
U.S. Department of Health and Human Services, Public Health
Service, Centers for Digease Control, NIOSH Report, October 1985.
Washington, D.C.: U.S. Government Printing Office. 1985.

Radian Corporation, RCRA Facility Investigation, Holloman Air Force
Base, New Mexico, Table 2 Phase I Work Plan, May 1993.

U.S. EPA. Environmental Compliance Branch, Standard Operating
Procedures and Quality Assurance Manual (SOPQAM), U.S. Environ-
mental Protection Agency, Region IV, Environmental Services
Division, Athens, Georgia. 1991.

U.S. EPA. SW-846 Test Methods for Evaluating Solid Waste: Physi-
cal/Chemical Methods, Office of Solid Waste and Emergency Response,
third edition, November 1986.

U.S. EPA. Methods for Chemical Analysis of Water and Wastes, EPA
Publication No. 600/4-79-020, March 1983.

OB UNIT CLOSURE PLAN
Page 68 of 68



APPENDIX A

Analytical Methods Tables



TPH, Extractable (mg/kg)

Table A-1
Analytical Methods

{Soil)

Diesel Extraction sonication GC SW 8015M 5.0
Jet Fuel JP - 4) Extraction sonication GC SW 8015M 10
Kerosene Extraction sonication GC SW 8015M 10
METALS (mg/kg)

Barium Acid Digestion SW3050 ICPES SW6010 1
Beryllium Acid Digestion SW3050 ICPES SW6010 0.2
Cadmium Acid Digestion SW3050 ICPES SW6010 0.5
Chromium Acid Digestion SW3050 ICPES SW6010 1
Copper Acid Digestion SW3050 ICPES SW6010 2
Nickel Acid Digestion SW3050 ICPES SW6010 2
Silver Acid Digestion SW3050 ICPES SW6010 1
Strontium Acid Digestion SW3050 ICPES SW6010 0.3
Antimony Acid Digestion SW3050 GFAA SW7041 0.3
Arsenic Acid Digestion SW3050 GFAA SW7060 0.4
Lead Acid Digestion SW3050 GFAA - SW7421 03
Mercury Acid Digestion SW7471 CVAA SW7470/SW7471 0.04
Selenium Acid Digestion SW3050 GFAA SW7740 0.5
VOLATILE ORGANICS (ug/kg)

Acetone Purge and Trap SW5030 GC/MS SW8240 100
Benzene Purge and Trap SW5030 GCMS SW8240 5.0
Bromodichloromethane Purge and Trap SW5030 GC/MS SW8240 5.0
Bromoform Purge and Trap SW5030 GCMS SW8240 5.0
(Tribromomethane)

Bromomethane Purge and Trap SW5030 GC/MS SW8240 10
Carbon disulfide Purge and Trap SW5630 GC/MS SW8240 5.0
Carbon tetrachloride Purge and Trap SW5030 GC/MS Swg240 5.0
Chloroethane Purge and Trap SW5030 GCMS SW8240 10
2-Chloroethyl vinyl ether Purge and Trap SW5030 GCMS SW8240 10
Chlorobenzene Purge and Trap SW5030 GCMS SW8240 5.0
Chloroform Purge and Trap SW5030 GC/MS SW8240 5.0
Chloromethane Purge and Trap SW5030 GCMS SW8240 10

A-1




Table A-1
(Continued)

‘echnique’ . (Soil)

Aniline Extraction SW3540/SW3550 GC/MS SW38270 330
Aramite Extraction SW3540/SW3550 GC/MS Sw8270 330
Benzo(a)anthracene Extraction SW3540/SW3550 GCMS SW8270 330
Benzo(a)pyrene Extraction SW3540/SW3550 GC/MS SwW8270 330
Benzo(b)fluoranthene Extraction SW3540/SW3550 GC/MS SW8270 330
Benzo(g,h,i)perylene Extraction SW3540/SW3550 GC/MS SW8270 330
Benzo(k)fluoranthene Extraction SW3540/SW3550 GCMS SW8270 330
Benzyl alcohol Extraction SW3540/SW3550 GC/MS SW8270 330
4-Bromophenyl phenyl ether Extraction SW3540/SW3550 GC/MS SwW8270 330
Butylbenzylphthalate Extraction SW3540/SW3550 GC/MS SW8270 330
4-Chloro-3-methylphenol Extraction SW3540/SW3550 GC/MS SW8270 330
4-Chloroaniline Extraction SW3540/SW3550 GCMS SW8270 330
bis(2-Chloroethoxy)methane Extraction SW3540/SW3550 GC/MS SW8270 330
bis(2-Chloroethyl)ether Extraction SW3540/SW3550 GCMS SW8270 330
bis(2-Chloroisopropyl)ether Extraction SW3540/SW3550 GCMS SW8270 330
2-Chloronaphthalene Extraction SW3540/SW3550 GC/MS SW8270 330
2-Chlorophenol Extraction SW3540/SW3550 GC/MS SW8270 330
4-Chlorophenyl phenyl ether Extraction SW3540/SW3550 GC/MS SW8270 330
Chrysene Extraction SW3540/SW3550 GC/MS SW8270 330
Dibenz(a,h)anthracene Extraction SW3540/SW3550 GCMS SW8270 330
Dibenzofuran Extraction SW3540/SW3550 GCMS SW8270 330
1,2-Dichlorobenzene Extraction SW3540/SW3550 GC/MS SW8270 330
1,3-Dichlorobenzene Extraction SW3540/SW3550 GC/MS SW8270 330
1,4-Dichlorobenzene Extraction SW3540/SW3550 GCMS SW8270 330
3,3"-Dichlorobenzidine Extraction SW3540/SW3550 GC/MS SW8270 330
2,4-Dichlorophenol Extraction SW3540/SW3550 GC/MS SW8270 330
2,6-Dichlorophenol Extraction SW3540/SW3550 GCMS SW8270 330
Diethylphthalate Extraction SW3540/SW3550 GCMS SW8270 330
p-Dimethylaminoazobenzene Extraction SW3540/SW3550 GC/MS SW8270 330
7.12- Extraction SW3540/SW3550 GCMS SW8270 330
Dimethylbenz(a)anthracene

3,3-Dimethylbenzidine Extraction SW3540/SW3550 GCMS SW8270 670
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Table A-1
(Continued)

SW3540/SW3550

(Soi)
SW8270

2-Naphthytamine Extraction GC/MS 330
1,4-Naphthoquinone Extraction SW3540/SW3550 GCMS SW8270 330
1-Naphthylamine Extraction SW3540/SW3550 GCMS SW8270 330
2-Nitroaniline Extraction SW3540/SW3550 GCMS SW8§270 330
3-Nitroaniline Extraction SW3540/SW3550 GCMS SW8§270 670
4-Nitroaniline Extraction SW3540/SW3550 GCMS SW8270 330
Nitrobenzene Extraction SW3540/SW3550 GCMS SW8270 330
2-Nitrophenol Extraction SW3540/SW3550 GCMS SW8270 330
4-Nitrophenol Extraction SW3540/SW3550 GCMS SW8270 330
4-Nitroguinoline-n-oxide Extraction SW3540/SW3550 GCMS SW8270 1300
N-Nitroso-di-n-butylamine Extraction SW3540/SW3550 GC/MS SW8270 330
N-Nitrosodiethylamine Extraction SW3540/SW3550 GCMS SW8270 330
N-Nitrosodimethylamine Extraction SW3540/SW3550 GCMS SW8270 330
N-Nitmsomcthylethyla.rrm;e Extraction SW3540/SW3550 GC/MS SW8270 330
N-Nitrosomorpholine Extraction SW3540/SW3550 GCMS SwW8270 670
N-Nijtrosopiperidine Extraction SW3540/SW3550 GCMS SwW8270 330
N-Nitrosopyrrolidine Extraction SW3540/SW3550 GCMS Sw8270 330
N-Nitrosodiphenylamine® Extraction SW3540/SW3550 GCMS SW8270 330
N-Nijtroso-di-n-propylamine Extraction SW3540/SW3550 GCMS Sw8270 330
5-Nitro-o-toluidine Extraction SW3540/SW3550 GCMS SwW8270 330
Pentachlorobenzene Extraction SW3540/SW3550 GCMS SW8270 330
Pentachloroethane Extraction SW3540/SW3550 GCMS SwW8270 330
Pentachloronitrobenzene Extraction SW3540/SW3550 GCMS SW8270 330
Pentachlorophenol Extraction SW3540/SW3550 GC/MS SW8270 330
Phenacetin Extraction SW3540/SW3550 GCMS SW8270 330
Phenanthrene Extraction SW3540/SW3550 GCMS SW8270 330
Phenol Extraction SW3540/SW3550 GCMS SW8270 330
p-Phenylenediamine Extraction SW3540/SW3550 GCMS SW8270 4000
2-Picoline Extraction SW3540/SW3550 GCMS Sw8270 330
Pronamide Extraction SW3540/SW3550 GCMS SW8270 330
Pyrene Extraction SW3540/SW3550 GCMS SW8270 330
Pyridine Extraction SW3540/SW3550 GCMS SW8270 330
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Table A-2

Summary of Calibration and QC Analyses

METHOD SW 6010

Initial Calibration

2-point calibration

Daily before any other analysis

N/A

N/A

Initial Calibration Verification

Reanalysis of upscale calibra-
tion standard

Daily immediately following
initial calibration

95 - 105% recovery

Repeat initial calibration verifica-
tion, if still out, repeat calibration

ples spiked with second source
standard.

For soils, a commercially pre-
pared solid.

Calibration Blank Reagent blanks (undigested) Prior to start of batch and after | Measured concentrations must | Blank Contamination:
i : every 10 samples be <MRL 1. Perform system blank;
2. If system blank is contaminated,
identify and correct source of con-
tamination, then repeat calibration
blank analysis
Method Blank Digested reagent blank ana- Once per batch Measured concentrations for all | Blank Contamination:
lyzed as a sample analytes must be <MRL unless 1. Perform system blank;
the lowest concentration of the | 2. If system blank is contaminated,
analyte in the samples is 20x the [ identify and correct source of con-
blank concentration tamination, then repeat method
blank analysis
3. If system blank is clean, repre-
pare samples with new method
blank
LCS/LCSD For water samples, blank sam- | One LCS/LCSD pair per batch | 1. Accuracy: See Table A-3 LCS | 1. Accuracy: Analyze a third LCS.

tolerance limits

2. Precision: See Table A-3
LCS tolerance limits

If recovery for same analytes are
still out, stop, identify, and correct
problem before proceeding

2. Precision: Analyze a third LCS.
If recovery for same analytes are
still out, stop, identify, and correct
problem before proceeding
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Initial Calibration Verification

Secondary source calibration

Table A-2 (cont'd)

Daily before batch one is ana-

90 - 110% of theoretical value

i

Accuracy:

ple spiked with a standard so-
lution containing all target
analytes.

standard at 50 ppm (5 ppm for | lyzed 1. Repeat calibration verification
cadmium) 2. If still out, identify and correct
problem, run calibration verifica-
tion again; if still out, recalibrate
Method Blank Digested reagent blank ana- Once per batch Measured concentrations for all | 1. Determine source of contami-
lyzed as a sample analytes must be <MRL or 20x | nation
the concentration of the lowest | 2. Redigest samples in the prepara-
sample tion batch
LCS/LCSD Digested blank matrix spiked | One LCS/LCSD pair per batch | 1. Accuracy: See Table A-3 1. Accuracy: Analyze a third LCS.
- with second source standard. LCS tolerance limits If recovery for same analytes are
still out, stop, identify, and correct
2. Precision: See Table A-3 problem before proceeding
LCS tolerance limits
2. Precision: Analyze a third LCS.
If recovery for same analytes are
still out, stop, identify, and correct
problem before proceeding
MS/MSD Two aliquots of a native sam- § One MS/MSD pair per batch 1. Accuracy: See Table A-3 MS | 1. Accuracy:

limits

2. Precision: See Table A-3 MS
limits

a. Reanalyze spiked sample

b. If still out, and LCS/LCSD re-
sults are within acceptable limits,
flag MS/MSD results as matrix in-
terference

1. Precision:

a. Reanalyze spiked sample

b. If still out, and LCS/LCSD re-
sults are within acceptable limits,
flag MS/MSD results as matrix
interference
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LCS/LCSD

Extracted laboratory water

spiked with second source
standard

Table A-2 (cont'd)

One LCS/LCSD pair per batch
of 20 samples of the same ma-
trix

1. Accuracy: 80-120%
recovery

2. Precision: RPD <20

1. Accuracy: Analyze a third LCS.
If recovery for same analytes are
still out, stop, identify, and correct
problem before proceeding

2. Precision: Analyze a third LCS.
If recovery for same analytes are
still out, stop, identify, and correct
problem before proceeding

MS/MSD

Two aliquots of a native sam-
ple spiked with a standard so-
lution.

One MS/MSD pair per batch

1. Accuracy: 75-120%

2. Precision: RPD <20

1. Accuracy:

a. Reanalyze spiked sample

b. If still out, and LCS/LCSD re-
sults are within acceptable limits,
flag MS/MSD results

1. Precision:

a. Reanalyze spiked sample

b. If still out, and LCS/LCSD re-
sults are within acceptable limits,

flag MS/MSD results

Continuing Calibration Verifi- | Second source calibration After 10th sample and at the 80-120% Accuracy:

cation (check standard) standard end of the batch 1. Repeat calibration verification

‘ 2. If still out, identify and correct

problem, then reanalyze all samples
analyzed since last valid calibration
verification

Field 10% None ‘| Determine sampling/analytical vari-

Duplicate field sample ability

Equipment Blanks 5%, water samples only None Used to determine sources of con-
tamination

METHOD SW8270

GC/MS Mass Scale Calibration | Analysis of PFTBA Every 24 hours at the begin- Masses must be assigned cor- If masses incorrectly assigned:

ning of each analytical se-
quence.

rectly to m/z 69, 119, 131, 219,
314, 414, 464, and 502.

1. Adjust MS tune .
2. Reanalyze PFTBA.
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Calibration Verification

Midrange calibration standard

containing all analytes.

At the beginning of each ana-

Table A-2 (cont'd)

lytical sequence and at the be-
ginning of each subsequent
12-hour period, if applicable.

b Z

1. SPCCs: Response factor must
be »0.05.

2. CCCs: %D <30% from aver-
age RF.

3. Retention Times: Must be
<30 sec. change from last cali-
bration verification.

4. Internal Standards: Extracted
ion area must be within factor
of 2 from last calibration verifi-
cation.

For performance outside of accep-
tance criteria:

1. Reanalyze initial calibration ver-
ification standard.

2. If still out, identify and correct
the problem.

3. Reanalyze verification standard.

4. If still out, perform new multi-
point calibration.

LCS/LCSD

1. Aqueous: Laboratory pure
water spiked with a second
source standard extracted and
analyzed as a sample.

2. Solid: Sodium sulfate
spiked with a second source
standard extracted and ana-
lyzed as a sample.

One LCS/LCSD pair for each
extraction batch and each ana-
lytical batch.

Both LCS/L.CSD must meet ac-
curacy and precision limits.

1. Accuracy:

a. If the same analytes are out in
both the LCS and LCSD, then ana-
lyze a previously acceptable 3rd
LCS for the analytes that failed. If
the 3rd LCS is acceptable, contact
CSC for decision to proceed or re-
extract. If samples must be ana-
lyzed without re-extraction, flag
sample data for failed analytes. If
analytes in 3rd LCS are out, correct
instrument problem.

b. If one or more analytes is out in
either LCS or LCSD, then analyze
previously acceptable 3rd LCS for
the analytes that failed. If analytes
in 3rd LCS are in, proceed with
analyses. If analytes are out, cor-
rect instrument problem.
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Internal Standards and Reten-
tion Times

SR
Six internal standards added to

each sample, standard, and
blank at 40 pg/mL.

Table A-2 (cont'd)

All samples, standards, and
blanks.

1. Retention Times:

Must be <30 sec. change from
daily initial calibration verifica-
tion.

2. Internal Standards:

Extracted ion area counts must
be within a factor of 2 from
daily initial calibration verifica-
tion.

1. Reanalyze sample if out of
specification.

2. 1f still out, identify and
correct the problem.

3. Reanalyze affected samples.

Surrogate Spike - Solution containing 3 acid All samples, standards, and Recovery for at least 2 of 3 acid | Accuracy:
- compounds and 3 base/neutral | blanks. surrogates and at least 2 of 3 1. Notify CSC.
compounds. base/neutral surrogates must be
within tolerances in Table A-3. | 2. Re-extract and reanalyze if

enough sample is available and still
within hold time.
3. If additional sample unavailable
or sample is out of hold time, then
reanalyze extract and flag results if
still out.

Field 10% None Determine sampling/analytical vari-

Duplicate field sample ability

Equipment Blanks 5%, water samples only None Used to determine sources of con-
tamination '

METHOD SW8240

Initial Calibration 5-point calibration Biannually or when daily 1. RSD < 30% for average RF | Repeat 5-point calibration

calibration check fails to meet
acceptance criteria

for CCC's
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MS/MSD

Two aliquots of a native sam-
ple spiked with a standard
solution

Table A-2 (cont'd)

One MS/MSD pair per analyti-
cal batch

1. Accuracy: See Table A-3 MS
tolerances

2. Precision: See Table A-3 MS
tolerances

1. Accuracy:

a. Reanalyze spiked sample

b. If still out, and LCS/LCSD re-
sults are within tolerances, flag
MS/MSD results as matrix interfer-
ence (write QCER-Level 2)

2. Precision:

a. Reanalyze spiked sample

b. If stilt out, and LCS/LCSD re-
sults are within tolerances, flag
MS/MSD results as matrix interfer-
ence (write QCER-Level 2)

Surrogate Spike

Three surrogates added to each
sample, standard, and method
blank

All samples, standards, and
method blanks

Accuracy: See Table A-3 surro-
gate tolerances

Accuracy:

1. Repeat analysis

2. If still out, indicate by flagging
result (write QCER-Level 2)

BFB Tuning

Analysis of BFB for ion abun-
dance criteria

Analyzed at the beginning of
each analytical sequence and at
the beginning of every subse-
quent 12 hours (if applicable)

Jon abundance criteria: See
method SW8240

Ion Abundance Criteria Not Met:
1. Re-analyze BFB

2. Adjust MS tune until analysis of
BFB passes specifications

3. Do not proceed until acceptance
criteria are met

Internal Standards and Reten-
tion Times

Three internal standards added

‘| to each sample, standard, and

method blank

All samples, standards, and
method blanks

1. Retention Times: Must be
<30 second change from daily
calibration verification

2. Internal Standards:

EICP area must be within a fac-
tor of 2 from daily calibration
verification

1. Inspect system for malfunctions
2. Make appropriate system correc-
tions, if necessary

3. Rerun sample. If no system cor-
rections were necessary and
specifications are still not met, no-
tify Laboratory Manager and CSC
(write QCER-Level 2)

METHOD SW8§330

Initial Calibration (5-point)

Initially, and when daily cali-
bration fails to meet accep-
tance criteria

r 20.995

Repeat calibration
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Continuing Calibration Verifi-
cation

Primary source calibration
standard containing all
analytes

Table A-2 (cont'd)

Prior to every 10 samples and
at end of each analytical batch

Recovery for all analytes must
be within +15% of analyte con-
centration

Accuracy:

1. Repeat calibration verification
2. If still out, identify and correct
problem, then reanalyze all samples
analyzed since last valid calibration
verification

Method Blank

1. Aqueous: Laboratory-pure
water extracted and analyzed
as a sample

2. Solids: Sodium sulfate
extracted and analyzed as a
sample.

Each extraction batch and each
analytical batch

Measured concentrations for all
analytes must be <MRL

1. If contamination is >MRL, then
the concentration of the affected
analytes in the associated samples
must be >10 times the concentra-
tion in the method blank.

2. Repeat blank analysis.

3. If contamination is still present,
determine source.

a. If instrument contamination indi-
cated, correct problem, reanalyze
blank and proceed with analysis.

b. If extraction contamination
indicated, contact CSC.

MS/MSD

Two aliquots of a representa-
tive sample spiked with a stan-
dard solution.

One with each extraction batch
and each analytical batch.

Both MS and MSD must meet
limits shown in Table A-3.

1. If cither MS or MSD is outside
of either accuracy or precision tol-
erances and LCS/LCSD results are
acceptable, then flag MS/MSD re-
sults.

2. Contact CSC to determine if spe-
cial measures should be performed
in an attempt to resolve matrix in-
terferences.
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Table A-2 (cont'd)

Field 10% None Determine sampling/analytical vari-

Duplicate field sample ability

Equipment Blanks 5%, water samples only None Used to determine sources of con-
tamination

CSC - Radian Client Services Coordinator, for this project, the CSC is Jane Cochran

QCER - Quality Control Exception Report.
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Table A-3 (Continued)

Chloroform 66-130 62-130 16 14
Chloromethane 13-155 29-161 47 26
Dibromochloromethane 69-123 53-122° 13 13
1,1-Dichloroethane 59-139¢ 62-134 23 16
1,2-Dichloroethane _ 58-142 64-136 26 20
1,1-Dichloroethene 45-149 31-172 29 61 45-149 31-172 29 61
trans-1,2-Dichloroethene 63-141 56-156 24 17
1,2-Dichloropropane 72-130 68-128 12 14
cis-1,3-Dichloropropene 73-145 67-137 14 14
trans-1,3-Dichloropropene 58-137 66-118 13 13
Ethyl benzene 74-131 70-133 12 12
2-Hexanone 51-161 43-172 39 36
Methyl ethyl ketone D-182 24-174 50 48
4-Methyl-2-pentanone (MIBK) 46-158 50-156 36 27
Methylene chloride 58-142 35-195 21 23
Styrene 67-143 77-133 12 12
1,1,2,2-Tetrachloroethane 66-138 46-157 ¢ 18 54
Tetrachloroethene 68-126 66-128 11 14
Toluene 79-131 75-131 12 14 _79-131 75-131 12 14
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Table A-3 (Continued)

Acenaphthene 65-109 63-111 16 28 65-109 63-111 16 28
Acenaphthylene 73-119 70-120 15 16
Aniline 2.5-169 D-195 28 20
Anthracene 67-126 63-i27 15 17
Bénz(a)ant,hraccne - 70-122 65-119 17 15
Bcnz(a);‘SYrene 63-115 58-110 17 18
Benzo(b)fluoranthene 51-125 50-124 25 24
Benzo(g,h,i)perylene 44-145 35-143 19 19
Benzo(k)fluoranthene 64-138 59-140 27 29
Benzyl alcohol 19-180 52-149 41 31
4-Bromophenylphenyl ether 64-127° 61-119 16 17
Butylbenzylphthalate 63-135 58-134 18 22
p-Chloroaniline 55-153 59-163 42 32
bis(2-Chloroethoxy)methane 58-124 55-127 18 20
bis(2-Chloroethyl)ether 49-120 48-124 21 28
bis(2-Chloroisopropyl)ether . 36-142° 37-137 33 27
4-Chloro-3-methylphenol 59-129 60-126 20 20 59-129 60-126 20 20
2-Chloronaphthalene 60-112¢ ~ 60-111°¢ 16 19
2-Chlorophenol 62-118 60-122 22 32 62-118 60-122 22 32
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Table A-3 (Continued)

Fluoranthene 60-124 60-122 16 17
Fluorene 54-112° 59-113¢ 16 17
Hexachlorobenzene 54-138 52-135 18 18
Hexachlorobutadiene 54-128" 53-130° 62 30
Hexachlor"ocyclopetitadiene 0-308 0-249 62 147
Hexachloroethane 61-121° 64-122° 23 20
Indeno(1,2,3-cd)pyrene 40-134 42-126 26 20
Isophorone 64-136 63-141 17 18
2-Methylnaphthalene 37-150 30-168 42 28
2-Methylphenol(o-Cresol) 29-133 33-132 40 37
4-Methylphenol(p-Cresol) 20-135 25-135 50 31
Naphthalene 65-116 65-117 20 18
2-Nitroaniline 40-149 28-167 40 28
3-Nitroaniline 45-157 60-152 52 29
4-Nitroaniline 25-162 42-155 44 35
Nitrobenzene 52-129 51-131 20 19
2-Nitrophenol 61-131 62-128 20 19
4-Nitrophenol 26-132°¢ 25-132° 218 25 26-132°8 25-132° 218 25
N-Nitrosodimethylamine 6.6-155 D-174 32 30
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Table A-3 (Continued)

Diesel 68-142 61-157 <39

<22

<50

<50

METHOD SW8330

HMX 46 - 151 54 - 128 30
RDX 72-129 66 - 109 30
Trinitrobenzene 74- 118 57- 130 30
Tetryl 58 - 120 32-119 45
Dinitrobenzene 79 - 132 74 - 122 30
Trinitrotoluene 61 - 145 44 - 124 35
Nitrobenzene 68 - 135 70 - 135 30
2,6-Dinitrotoluene 77-125 58 - 125 35
2,4-Dinitrotoluene 70-134 59-120 35
2-Nitrotoluene 70-131 79-124 35




APPENDIX A

General Safety Procedures and Standard Operating Procedures



General Safety Procedures

All on-site personnel will observe the following general safe work practices:

) Prohibit food, drink, and tobacco products from exclusion and contamination
reduction zones;

. Prohibit loose clothing, hair, and jewelry around moving equipment;

. Implement "buddy system," whereby a pair of co-workers watch out for each
other while near potential physical work hazards; and

. Avoid the formation of aerosols from potentially contaminated soil and
water.
Respiratory Protection

Respiratory'protectiori will be available for field personnel to use as required. All
subcontractors must have their own respiratory protection program if respirators are used. The
respirators and their proper fitting, use, and maintenance are the responsibility of each contracting
company that has field personnel. Subcontractor employees are personally responsible for
scheduling fit tests (annually or more frequently, as required) and respiratory protection training, and
for properly using, cleaning, maintaining, and storing the respirators issued to them. The air-
purifying respirator equipped with organic vapor cartridges and HEPA filters is capable of filtering
airborne organic vapors, mists, and fumes out of inhaled air. The respirator does not provide oxygen
and should not be used in oxygen-deficient atmospheres. It will not provide adequate protection if
the face seal is not tight. All members of the field team will be required to be clean shaven before
wearing this mask. It is a violation of QSHA regulations to wear this mask with any facial hair that

interferes with the face seal.



and in flammable storage and refueling areas. All field personnel must follow OSHA 29 CFR, Part
1926, Subpart F, Fire Protection and Prevention Regulations.

Fall Protection

A catwalk with hand rails will be used as the foundation to collect soil samples.
Illuryination

All work is planned for daylight hours; therefore, no special requirements are needed.
Sanitation

Subcontractors will supﬁly their own potable water and toilet facilities, if necessary.
Engineering Controls

No special engineering controls are required for planned investigations.



SOP A: Heat Stress
SOP B: Cold Stress
SOP C: Snake Bite



SOP A:
Heat Stress

1.0 Heat Stress

Wearing PPE puts a hazardous waste worker at considerable risk of developing heat
stress. Because heat stress is one of the most common (and potentially serious) illnesses at
hazardous waste sites, regular monitoring and other preventive precautions (controls) are vital. See

Table A-1 for the signs and symptoms of heat stress.
1.1 Monitoring

Because the incidence of heat stress depends on a variety of factors, all workers, even

those not wearing PPE, should be monitored according to the following.

. For workers wearing permeable clothing (lightweight pants and shorts),
follow recommendations for monitoring requirements and suggested
work/rest schedules in the current American Conference of Governmental
Industrial Hygienists' (ACGIH) “Threshold Limit Values for Heat Stress.”
If the actual clothing worn differs from the above ACGIH standard ensemble
in insulation value and/or wind and vapor permeability, change the
monitoring requirements and work/rest schedules.

. For workers wearing semipermeable or impermeable encapsulating
ensembles, the ACGIH standard cannot be used. For these situations,
workers should be monitored when the temperature in the work area is above
70°F (21°C). To monitor the worker, measure:

1) Heart rate. Count the radial pulse during a 30-sec period as early as
possible in the rest period.



If the heart rate exceeds 110 beats per minute at the beginning of the
rest period, shorten the next work cycie by one third and keep the rest
period the same. "

2) Oral temperature. Use a clinical thermometer (3 minutes under the
tongue) or similar device to measure the oral temperature at the end
of the work period (before drinking).

- If oral temperature exceeds 99.6°F (37.6°C), shorten the next
work cycle by one third without changing the rest period.

- If oral temperature still exceeds 99.6°F (37.6°C) at the
beginning of the next rest period, shorten the following work
cycle by one third.

- Do not permit a worker to wear a semipermeable or
impermeable garment when his/her oral temperature exceeds
100.6°F (38.1°C).

3) Body water loss, if possible. Measure weight on a scale accurate to
+0.25 Ib at the beginning and end of each work day to see if enough
fluids are being taken to prevent dehydration.  Weights should be
taken while the employee wears similar clothing. The body water
loss should not exceed 1.5% total body weight loss in a work day.

. Initially, the frequency of physiological monitoring depends on the air
temperature adjusted for solar radiation and the level of physical work (see
Table A-2). The length of the work cycle will be governed by the frequency
of the required physiological monitoring.

1.2 Control

Proper training and preventive measures will help avert serious illness and loss of
work productivity. Preventing heat stress is particularly important because once someone suffers
from heat stroke or heat exhaustion, that person may be predisposed to additional heat injuries. To

avoid heat stress, the SSHO or subcontractor should take the following steps:



Adjust work schedules:

Modify work/rest schedules according to monitoring requirements.
Mandate work slowdowns as needed.

Rotate personnel: alternate job functions to minimize overstress or
overexertion at one task.

Add additional personnel to work teams.

Perform work during cooler hours of the day if possible or at night if
adequate lighting can be provided.

Provide shelter (air conditioned, if possible) or shaded areas to protect
personnel during rest periods.

Maintain workers' body fluids at normal levels. Daily fluid intake must
approximately equal the amount of daily weight lost. When heavy sweating
occurs, encourage the worker to drink more. The following strategies may
be useful:

Maintain water temperature at 50° to 60°F (10° to 15.6°C).

Have workers drink 16 oz (0.5 L) of fluid (preferably water or dilute
drinks) before beginning work.

Urge workers to drink a cup or two every 15 to 20 minutes, or at each
monitoring break. A total of 1 to 1.6 gal. (4 to 6 L) of fluid per day
are recommended, but more may be necessary to maintain body
weight.

Weigh workers before and after work to determine if fluid
replacement is adequate.

Encourage workers to maintain an optimal level of physical fitness.

Train workers to recognize and treat heat stress. As part of training, identify
the signs and symptoms of heat stress.
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1.1.2

. If the air velocity at the site is increased by wind or artificial ventilation, the
cooling effect of the wind shall be reduced by shielding the work area, or by
wearing a removable outer windbreak garment.

. If the clothing on the employee may become wet on the job site, the outer
layer of the clothing in use should be water repellent.

. If the available clothing does not give adequate protection to prevent
hypothermia or frostbite, work shall be modified or suspended until adequate
clothing is made available or until weather conditions improve.

. Employees handling evaporative liquids at temperatures below 4 °C shall take

special precautions to avoid soaking of clothing or gloves because of the
added danger of cold injury due to the evaporative cooling.

Work Below -12°C

For work practices at or below -12°C, -the following shall apply:

. The worker shall be under constant protective observation (buddy system).

. Rest periods must be taken in heated shelters and opportumty for changing
into dry clothing shall be provided.

. New employees shall not be required to work full time in cold in the first few
days until they become accustomed to the working conditions and required
protective clothing.

. The work shall be arranged so as to minimize sitting still or standing still for
long periods.

. The workers shall be instructed in safety and health procedures. The training
program shall include as a minimum, instruction in:

- Proper réwarming procedures and appropriate first aid treatment.
- Proper clothing practices.
- Proper eating and drinking habits.

- Recognition of impending frostbite.

A-13



SOP C:
Snake Bite

1.0 SNAKE BITE

Normally, the noise created by a person approaching a snake habitat is sufficient to
frighten snakes away. However, extreme caution is necessary when exploring areas where snakes

might be found, such as behind rocks; under bushes; or in holes, crevices, and abandoned pipes.
The rules to follow if bitten by a snake are:

o Do not cut the bite area, since it will exacerbate the effect of the venom;

. Do not apply suction to the wound, since this is minimally effective in
removing venom,

. Do not apply a tourniquet since venom is most dangerous when concentrated
in a small area;

. Do not allow the victim to run for help, since this accelerates circulation;
o Do seek immediate medical attention;
. Do keep the victim calm and immobile; and

. Do have the victim hold the affected extremity lower than the body while
waiting for medical assistance. ‘
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SECTION 1

1.0 PURPOSE, SCOPE, AND ORGANIZATION

1.1 Introduction

This site safety and health plan (SSHP) was prepared to identify
the potential health and safety hazards associated with the subunit
investigation of the 300-pound Open Burn Unit at Holloman Air Force
Base (HAFB), New Mexico, and to document procedures to ensure
protection of on-site personnel performing the field activities.
It meets the Occupational Safety and Health Administration (OSHA)
requirements of 29 CFR Section 1910.120 and 29 CFR Part 1926. The
general procedures and information presented in the following Sec-
tions 1 through 10 of this SSHP apply to all personnel working at
the 300-pound OB Unit site. They are based on the current
understanding of site conditions, the required scope of field ac-
tivities, and anticipated potential hazards.

Two subcontractors are expected for this field work: a geophysical
surveying company and a land surveying company. Prior to field
work, each surveying company will submit its own health and safety
plan (HSP) that, at a minimum, meets the requirements of this SSHP.

1.2 Project Organization, Responsibilities, and Key Contacts

Table 1-1 summarizes the health and safety roles and responsibil-
ities of the 300-pound OB Unit subunit investigation team.

HAFB HEALTH AND SAFETY PLAN
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Table 1-1
Key Project Personnel, Roles,

and Responsibilities

ty and Health
Officer (SSHO)

Title Applicable Team Member Health and Safety Responsibilities =
AFCEE Technical | Carolyn Graham ¢ AFCEE project contact.
Manager (TM)
Holloman AFB David Scruggs ¢ Base contact for project.
Project Manager
Radian Project Tom Holcomb e Ensures that field work is scheduled with
Manager adequate personnel and resources to complete

the job safely.

e Ensures that adequate telephone or radio
communication between field crews and
emergency response personnel is maintained.

Radian Site Safe- | Radian Corporation/Erik Aspelin e Has responsibility for on-site personnel

adherence to general SSHP requirements.
Conducts and documents on-site safety
briefings.

Completes and maintains health and safety
reports and records required by SSHP.

Has authority to halt operations because of
unsafe conditions or need to evaluate PPE
requirements on the basis of site conditions or
real-time monitoring results.

Initiates action or delegates responsibility for
emergency responses, as necessary.

Performs real-time or other appropriate
monitoring.

AFCEE = Air Force Center for Environmental Excellence.

HAFB HEALTH AND SAFETY PLAN
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SECTION 2

SITE DESCRIPTION AND SUBUNIT INVESTIGATION
ACTIVITIES

Holloman AFB 1is located in south-central New Mexico in Otero
County, about 75 miles north-northeast of El Paso, Texas. The Base
property includes approximately 50,700 acres. The nearest
population center is the city of Alamogordo, New Mexico, which is
located approximately 7 miles east of the Base.

A detailed description of the location of the HAFB 300-pound OB
Unit was provided earlier in the project plans for the 300-pound OB
Unit subunit investigation (Section 9). The site-specific field
activities included in this investigation and the types of contami-
nants to which project personnel could be exposed are identified in
Table 2-1.

HAFB HEALTH AND SAFETY PLAN
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Table 2-1

Field Activities and Potential Contaminants

300-pound OB Geophysical Survey, TPH, BTEX, Metals,
Unit Trench Sampling SVOC, HE "
BTEX = Benzene, toluene, ethylbenzene, and xylenes.

HE = High explosives.

SVOC = Semivolatile organic compounds.

TPH = Total petroleum hydrocarbons.

HAFB HEALTH AND SAFETY PLAN
Page 4 of 30



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

SECTION 3

3.0 HAZARDS ASSESSMENT

The following subsections identify the potential physical, chemi-
cal, and biological hazards associated with the subunit investi-
gation of the 300-pound OB Unit.

3.1 Physical Hazards

The major investigation activities that will be performed for this
project are summarized in Table 2-1. The types of physical hazards
that are associated with each of these major activities, and
related activities necessary to support them, are identified in
Table 3-1.

The possibility of encountering explosive hazards during this
project is considered minimal. The open burning operations that
have occurred in the past have been examined after each treatment
event to ensure that the waste has been sufficiently treated.
Trenches are located in a remote area of the Base where there are
no buried lines, power lines, or other surface or subsurface
obstructions. Fire hazards will be minimized by keeping open
flames away from flammable liquids. Descriptions of the other
major types of physical hazards are provided below.

Mechanical Hazards

Minimal mechanical hazards are expected since there will be no
machinery in operation.

Electrical Bazards

When using extension cords, verify that they are in good condition.
Never use extension cords in wet areas without plugging the
extension cord into a ground fault interrupter (GFI). GFIs will
sense a short to ground and cut power. BAlso, identify the location
of the electrified security fences, if present at the work sites,
and ensure that personnel and equipment do not touch them.
Electrical hazards should be minimal at this site if the above
precautions are followed.

HAFB HEALTH AND SAFETY PLAN
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Heat and Cold Stress

Workers who wear protective clothing will be at increased risk of
heat injury when temperatures are above 21° C and/or under heavy
workload in protective clothing. See Appendix A, SOP A: Heat
Stress for heat stress monitoring guidelines and control.

Fatal exposure to cold among workers has almost always happened
when someone fails to escape from low air temperatures or is

immersed in low-temperature water. The single most important
aspect of life-threatening hypothermia is the fall in the deep core
temperature of the body. Employees should be protected from

exposure to cold so that the deep core temperature does not fall
below 36° (C; reduced body temperature will very likely reduce
mental alertness and rational decision making, or cause a loss of
consciousness that may be fatal. See SOP B: Cold Stress in
Appendix A for cold stress monitoring guidelines and control.

Lacerations and Contusions (Cuts and Bruises)

The field team members could cut and bruise themselves during this
project. The site safety and health officer (8SHO) must be
prepared to deal with cuts and bruises. A first aid kit will be
present at the site.

Slips, Trips, and Falls

The most common hazards potentially associated with field work are
slips, trips, and falls. Use common sense to avoid these hazards.
Field personnel will be instructed to avoid slippery surfaces, not
to hurry, and to maintain good housekeeping.

HAFB HEALTH AND SAFETY PLAN
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Table 3-1

300-pound OB Subunit or Trench Investigation Field Activities and
Associated Physical Hazards

Geophysical
Survey

Soil Sam- v v v
pling

Sample Han- v v
dling

A portable catwalk, with rails, will be used as the platform to
collect soil samples from the inactive pit floor and walls. Soil
samples will be obtained with a hand auger from the catwalk.
Care will be exercised during the soil sampling to ensure no
slips, trips, or falls.

Lifting Hazards

Field team members may be injured from lifting heavy objects.
Sample handling (i.e., preparation for shipment) could result in
a lifting injury. All field team members will be trained in the
proper methods for lifting and cautioned against lifting objects
that are too heavy for one person.

‘3.2 Potential Chemical Hazards
The types of contaminants to which on-site personnel may be exposed

during the 300-pound OB Unit field effort are discussed in the
following paragraphs in terms of the types of health risks posed by

HAFB HEALTH AND SAFETY PLAN
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these classes of chemicals (or specific constituents, where
applicable), and symptoms of exposure. The contaminants discussed
were selected on the basis of previous detection at levels of
concern or their suspected occurrence in soil or groundwater. The
main potential routes of exposure are dermal contact and inhala-
tion.

Petroleum Hydrocarbons and BTEX

Minimal petroleum hydrocarbons are expected to be encountered.
Diesel fuel was ignited during the burning operation, so there is
the potential for residual material to contain hydrocarbons such as
benzene, toluene, ethylbenzene, and xylenes (BTEX) and semi-
volatile organic compounds (SVOCs) .

BTEX could be among the components handled during this investiga-
tion. The toxicity of benzene is greater than that of the other
volatile organic compounds (VOCs) . - Inhalation of and skin exposure
to petroleum hydrocarbon components produce the following health
effects: depression of the central nervous system with symptoms of
dizziness, unconsciousness, and coma; muscular weakness; stagger-
ing; skin paresthesia; pulmonary edema; nausea and vomiting;
abdominal pain; irritation of eyes, nose, throat, and skin; and
bone marrow, kidney, liver, and hemolytic disorders.

Benzene

Benzene is a colorless to light-yellow liquid with an aromatic
odor. It is a known human carcinogen. It may enter the body by
inhalation, ingestion, or dermal absorption. Blood toxicity,
characterized by a decrease in various circulating blood cells, and
immunotoxicity are the main chronic effects; some individuals may
develop leukemia. Exposure to high concentrations of benzene may
cause irritation of the eyes, nose, and respiratory tract, as well
as headache, nausea, and dizziness. The OSHA permissible exposure
limit (OSHA-PEL) is 1 ppm, with a short-term exposure limit (STEL)
of 5 ppm.

Semivolatile Organic Compounds

The SVOCs include chemicals such as phthalates, phenols, and
polycyclic aromatic hydrocarbons (PAHs) .

HAFB HEALTH AND SAFETY PLAN
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Hexachlorobenzene

Inhalation and dermal absorption can irritate the eye, skin, nose,
throat, and lung. It is a known human carcinogen. High or
repeated exposure may damage the liver, immune system, thyroid,
kidneys, and nervous system. Irritability, muscle weakness,
tremors, pins and needles, and other nerve damage can occur. A
condition called porphyria can also occur. This can cause rash,
changes in skin pigment, skin thickening, red or dark urine, and
other body changes.

Metals
Antimony

Inhalation and dermal absorption of antimony causes irritation to
the eyes, nose, throat, and skin. Very high levels can cause
antimony poisoning with symptoms of nausea, headaches, abdominal
pain, trouble breathing, and death. Prolonged or repeated contact
can cause skin, nose, and mouth ulcers or sores. The OSHA-PEL for
antimony is 0.5 mg/m?.

Barium

Inhalation of barium can irritate the eyes, nose, and throat.
Repeated high exposures can irritate the lungs, causing cough, and
phlegm. Very high exposures (such as swallowing or extremely high
dust exposure) can cause barium poisoning with symptoms of
vomiting, diarrhea, irregular heart beat, paralysis, and death.
The OSHA-PEL for barium is 0.5 mg/m3.

Chromium

Inhalation exposure to most forms of chromium causes respiratory

irritation, starting with the nasal mucosa. Dermal exposure to
hexavalent chromium can cause skin necrosis. Hexavalent chromium
inhalation causes increased respiratory cancer mortality. The

threshold limit value (TLV) for total chromium is 0.5 mg/m?. The
OSHA-PEL for chromium is 1.0 mg/m3.

The National Institute for Occupational Safety and Health (NIOSH)
recommended exposure limit (REL) is 0.001 mgCr(VI)/m®* for all
hexavalent chromium compounds.

HAFB HEALTH AND SAFETY PLAN
Page 9 of 30



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

Lead

Inhalation, ingestion, and dermal absorption of lead affects the
central nervous system, blood, gastrointestinal, gums, and kidneys.
The early effects are nonspecific and are difficult to distinguish
from the symptoms of minor seasonal illnesses. The OSHA-PEL for
lead is 0.05 mg/m’.

Mercury

Either acute or chronic exposure may produce permanent changes to
the following organ systems: central nervous system, respiratory
system, kidneys, skin, and eyes. Acute inhalation causes pneumo-
nitis and bronchitis. Dermal exposure causes irritation. The OSHA-
PEL is 0.1 mg/m?® ceiling level, meaning that individuals should not
be exposed above that concentration for any period of time. The
OSHA-PEL has a "skin" designation.

High Explosives

Dinitrotoluene (DNT) and trinitrotoluene (TNT) are the only high
explosive compounds for which toxicity information is available.

DNT

Inhalation and dermal absorption of DNT can cause cyanosis (bluish
discoloration of the skin) with headache, irritability, dizziness,
weakness, nausea, vomiting, shortness of breath, drowsiness, and
unconsciousness. The onset of symptoms may be delayed. The
ingestion of alcohol may cause increased susceptibility. Repeated
or prolonged exposure may cause anemia. The OSHA-PEL for DNT is
1.5 mg/m’ and has a skin designation.

TNT

TNT exists in the form of a colorless to pale yellow, odorless
solid or flakes. Inhalation may cause liver damage, jaundice, and
cyanosis (bluish skin discoloration). Skin absorption may produce
sneezing and coughing. Ingestion may cause damage to the nervous
system, muscle pain, kidney damage, headaches, cataracts, anemia,
and/or cardiac irregularities. The OSHA PEL is 1.5 mg/m? and has
a "skin" designation.

HAFB HEALTH AND SAFETY PLAN
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3.3 Potential Biological Hazards

The 300-pound OB Unit field team should be aware that site activi-
ties, mainly in remote areas, may disturb the 1local wildlife
population. Therefore, there is potential for field personnel to
be bitten by snakes, animals, and/or insects. Prompt first aid
measures are extremely important. All field team members will be
properly briefed regarding the potential for encountering wildlife,
as well as prompt first aid procedures in the event of a snake,
insect, or animal bite. The SOPs for emergency response in the
event of a snake bite is included in Appendix A, SOP C: Snake Bite.

HAFB HEALTH AND SAFETY PLAN
Page 11 of 30



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

SECTION 4

4.0 PERSONNEL TRAINING

All authorized on-site personnel must have satisfactorily completed
the required OSHA 40-hour Hazardous Waste Training Course and the
8-hour annual refresher training. The land and geophysical sur-
veyors will only be required to have the minimum 24-hour OSHA
training. Certification that required training has been completed
by subcontractor employees will be collected by the SSHO.

4.1 On-Site Safety, Health, and Emergency Response Training

Explosive Ordnance Disposal (EOD) personnel will give a health and
safety briefing to site workers prior to field activity. In addi-
tion, Radian Corporation, the contractor that will be conducting
the field work, will provide their subcontractors an on-site orien-
tation session which will include the following:

. Review of the employees’ rights and responsibilities under
OSHA;
. Health effects and hazards of the chemicals identified or sus-

pected to be on site;

. Protection against chemical, physical, and biological hazards;
] Implementation of the "buddy system";

) Personal hygiene;

. Decontamination procedures;

] SOPs;

. PPE;

L Work area and zone health and safety information including:

— Site layout, ,
— Procedures for entry and exit of areas and zones, and
— Standard safe work practices;

L Medical surveillance program;

HAFB HEALTH AND SAFETY PLAN
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. Emergency procedures, including:
- Emergency contacts,
— Instructions for implementing the emergency response and
contingency plan, and
— Location of emergency equipment; and

o Review of information contained in this SSHP.

The SSHO will maintain a record of the on-site training partici-
pants on the site-specific Training Record Form (Figure 4-1).
Also, the SSHO will conduct daily safety meetings. A record of the
meetings must be maintained on the Safety Meeting Record Form
(Figure 4-2).

4.2 Hazard Communication Training

To comply with the OSHA hazard communication standard (29 CFR
1910.1200), all subcontractor field personnel will supply certif-
ication that they have received hazard communication training from
their employer.

HAFB HEALTH AND SAFETY PLAN
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Site Name:

Location:

Meeting date: Meeting time:

Meeting conducted by:

The following topics shall be discussed:

Biological Hazards

Chemical Hazards
Radiological Hazards

Physical Hazards

Toxicology

Personal Hygiene

Rights and Responsibilities under OSHA
Monitoring Plan

Site Safety and Health Plan
Standard Operating Procedures
Personal Protective Equipment
Medical Monitoring Program
Decontamination

Emergencies

Public Relations

Suggestions/Comments:

Mecting Participants’ Signatures:

Figure 4-1. Site-Specific Training Record Form




SAFETY MEETING RECORD FORM

Site name:
Location:
Meeting date: Meeting time:
Meeting conducted by:
Topics Discussed
ide: jewed

/Comments Made

Figure 4-2. Safety Meeting Record Form
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SECTION 5

PERSONAL PROTECTIVE EQUIPMENT

On the basis of the potential site-specific health and safety
hazards the minimum level of personal protective equipment (PPE)
expected to be required for performance of field activities at the
300-pound OB Unit at most of the sites is EPA Level D. The need to
upgrade to a higher level of protection will be determined by
Radian Corporation’s SSHO, on the basis of real-time monitoring
data.

Description of the basic components of Level D, modified Level D,
and Level C PPE ensembles are provided below:

L Level D, Cloth work clothes:
Work clothes, steel-toed leather boots, hard hat, and eye
protection.

° Level D (modified):

Includes the requirements listed for Level C without the
respirator. An air purifying respirator or an escape mask
must be readily available in the event that real-time mon-
itoring indicates chemical vapors above levels of concern

] Level C:

To be used when the types and concentrations of respirable
contaminants are known, but are not greater than the protec-
tion limitations of the air-purifying respirators, and ap-
propriate cartridges are available. Includes the requirements
listed for Level D with a chemical protective suit over the
cloth work clothes, chemical resistant gloves, and a full-face
or half-face respirator, as deemed appropriate on the basis of
potential for splash hazards.

Table 5-1 is a matrix that identifies the minimum level of PPE
required for field activities at the 300-pound OB Unit and alter-
native types of PPE construction/materials. These minimum re-
quirements are based on compatibility with the known and suspected
site contaminants and the 300-pound OB Unit field activities, ac-
cording to the manufacturers’ performance specifications.

HAFB HEALTH AND SAFETY PLAN
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In the event of PPE failure during the 300-pound OB Unit field
activities, field personnel will immediately stop the field
activity and return to the support zone, where a PPE replacement or
upgrade can be made before resuming work.

The only subcontractors for this subunit investigation are sur-
veying in nature—land surveying and geophysical surveying. Each
subcontractor will use Level D PPE while on site. The subcontrac-
tors for this job will not be associated with so0il sampling
activities.

HAFB HEALTH AND SAFETY PLAN
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Table 5-1
Minimum Recommended PPE

300-pound OB
Type -of PPE Unit

Hard hat X

Safety glasses/goggles

Work clothes

Splash apron over work clothes

Coveralls (Tyvek®, KleenGuard®’, or cotton)

Butyl rubber bootgs with steel toe and shank

Safety boots/shoes

Gloves, inner, Silver Shield®

Gloves, inner, nitrile

Gloves, outer, nitrile

Air purifying half-face or full-face respirator

Ol | XRIX]IO|IX]|O|O]|O | M|

Hearing protection

Optional.
Required.

O
X
A Must be available.

HAFB HEALTH AND SAFETY PLAN
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SECTION 6

6.0 EXPOSURE MONITORING PLAN

Exposure of on-site personnel to chemical and physical hazards will
be monitored continuously by the SSHO during soil sampling ac-
tivities to ensure that potential hazards are identified, evaluat-
ed, and controlled. Potential hazards at the site were summarized
in Section 3.0. (of this Health and Safety Plan) PPE (e.g.,
respirators) will be upgraded and other control measures will be
implemented, as specified in Table 6-1.

OSHA requires all personnel on a multi-employer site to be aware of
potential hazards for all personnel. Potential hazards identified
during field activities must be brought to the attention of the
SSHO and designated HAFB personnel.

On the basis of previous sampling efforts, risk assessments, the
distance from populated areas, and the nature of the tasks to be
performed, it has been determined that fence line or perimeter
monitoring is not necessary.

6.1 Chemical Exposure Monitoring

Real-time monitoring of organic vapor concentrations in the
breathing zone from soil samples will be conducted during field
operations with an organic vapor meter (OVM). The OVM will be an
HNU® Model PI-101 with an 11.3-eV photoionization detector (PID),
or equivalent. This device responds to gases and vapors that have
an ionization potential less than the electron voltage of the lamp
(e.g., benzene: 9.24 eV). It will be operated during sampling
activities and other intrusive activities in which contaminated
soil may be encountered. Air monitoring will be conducted whenever
new soil 1is broken and at least hourly after that. If air
concentration levels in the breathing =zone exceed the levels
indicated in Table 6-1, respiratory protection or additional
monitoring with colorimetric detector tubes will be required. The
SSHO will evaluate the need for aerosol monitoring if dusty con-
ditions arise at the site.

Because of benzene’s low TLV or PEL (1 ppm) and its potential to be
present at the 300-pound OB Unit Unit, it will be used as the
primary indicator for respiratory protection requirements. Benzene
concentrations in gasolines are normally in the 3%-5% range, but a
20% potential concentration will be assumed for added safety.
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The use of the 5- and 50-ppm readings on the OVM (selected because
of the presence of benzene) should provide an acceptable margin of
safety without having to conduct chemical-specific monitoring for
other organic compounds.

A GCA miniram was used for aerosol monitoring conducted during
similar sampling efforts at Holloman AFB. No levels of respirable
dust reached the upgrade concentrations. Levels are not expected
to reach this concentration during this sampling effort, owing to
the similarity in sampling methods and locations. Therefore,
aerosol monitoring is not anticipated. However, if abnormally
windy conditions and high levels of dust are generated, operations
will be suspended until the potential risk and need for aerosol
monitoring can be reevaluated. The SSHO will evaluate the need for
aerosol monitoring if dusty conditions arise at the site.
Calibration procedures for all measuring or analytical devices will
be followed daily to ensure the quality of the readings or results.
OVMs will be calibrated at the beginning and end of each field day
with gas of known concentration according to the manufacturer’s
instructions. Calibration and background data will be entered in
the field notebooks each day.

HAFB HEALTH AND SAFETY PLAN
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Table 6-1
Airborne Contaminant Response Criteria

Airborne Concentrations in the Breath- Sampling
ing Zone by Direct Reading Instruments Frequency Remedial /Protective Action
Organic vapors <S5* ppm. Once an hour No action: continue work in recom-
or more fre- mended EPA Level D protection.
quently
Organic vapors =5 ppm but <50 ppm. Once an hour Test for benzene vapor with detector
or more fre- tube. If benzene =21 ppm, don air
quently purifying respirators with organic
vapor cartridge (EPA Level C); if <1
ppm, continue work in EPA Level D
protection.
Organic vapors =5 ppm but <50 ppm. Once every 30 Continue detector tube measurements.
Benzene concentration <1 ppm from de- min.
tector tube.
Organic vapors =5 ppm but <50 ppm. Once every 30 Suspend field activities.
Benzene concentration >25 ppm from de- | min.
tector tube.
Organic vapor >50 ppm. Once every 30 Suspend field activities.
min.

*Assuming benzene is 20% of volatile petroleum hydrocarbon composition as a safety measure (normal
amount is 3%-5% in gasoline).

6.2 Physical Hazard Monitoring

Heat and cold stress monitoring is covered by the corresponding
SOPs in Appendix A. No radiation or noise hazards are expected
and no monitoring for these hazards will be conducted.

6.3 Biological Hazard Monitoring

Awareness of the surroundings will be the basic monitoring tech-
nique for assessing biological hazards. Care will be exercised
when walking both within the graded 300-pound OB Unit area as well
as outside the graded area, in the vegetated portion. Enough noise
should be made during walking to alert snakes of the presence of
personnel.
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SECTION 7

MEDICAL SURVEILLANCE

All on-site personnel must be enrolled in an ongoing medical
surveillance program that complies with the requirements of OSHA's
hazardous waste operations standard (29 CFR 1910.120). Therefore,
all personnel must have had a medical examination within 12 months
prior to the start of field activities.

A general medical examination will be performed if an employee or
subcontractor develops signs or symptoms indicating possible
overexposure to hazardous substances and/or thermal stress. Since
no substances or conditions at the sites are expected to produce
disease or biological changes not detected by the general surveil-
lance program, no project-specific medical monitoring is expected.
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SECTION 8

8.0 SITE CONTROL MEASURES AND DECONTAMINA-
TION PROCEDURES

The Holloman Air Force Base security consists of gates, guard
posts, and a permit system. Digging permits must be obtained prior
to initiating sampling activities unless waived by the Base. 1In
high-security areas, personnel must check in with the day security
staff. All site visitors must receive clearance (i.e., obtain
permit) before they will be allowed on site. All visitors will
sign in on a daily log book maintained by the SSHO.

EOD personnel must accompany the project team onto the site. EOD
will escort the project team to the site, open the gate, and will
stay on site during field activities as needed or as dictated by
Bage policy.

Contamination control procedures are needed to minimize the
possibility of transferring hazardous substances from a site.
Contaminants must be removed from clothing, personnel, and equip-
ment prior to relocation from a work zone. Areas within the OB
Unit will have restricted access to prevent unqualified personnel
from entering.

8.1 Work Zones

Prevention of exposure and spread of contamination will be control-
led through the establishment of work zones. Three work zones will
be used in this project: 1) exclusion zone; 2) contamination reduc-
tion zone; and 3) support zone. At each applicable site, the zones
will be established and defined by the SSHO.

8.1.1 Exclusion Zone

The exclusion zone is the area where disturbance or "intrusive"
activities (e.g., soil sampling) are conducted and where contami-
nants may be present. Only properly authorized and trained
individuals, wearing appropriate PPE, will be allowed to enter and
work in this zone. This area will be the catwalk over the trench.
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8.1.2 Contamination Reduction Zone

This zone is the area where personnel and equipment are cleaned
before moving to/through the support =zone. The contamination
reduction zone will be located upwind from the sampling operations,
if possible.

The configuration of the contamination reduction zone will depend
on the site layout. Some areas will be confined by natural or man-
made features, or other obstructions that limit the size and shape
of the work zones.

8.1.3 Support Zone

The support zone contains the break area, eating area, storage
area, and staging area. It is extremely important to locate the
support zone in an area that is known to be free of contamination
and as far as possible upwind of sampling activities.

8.2 Decontamination and Waste-Handling Procedures

Decontamination of site personnel and PPE are discussed in this
section. Sampling equipment decontamination is covered in the
Sampling and Analysis Plan. Personnel and PPE can become contam-
inated in a number of ways, including:

. Contacting vapors, gases, mists, or particulates in the air;

° Being splashed by materials while sampling or handling sample
containers;

. Coming in contact with contaminated soil or water; and

° Using previously contaminated equipment or instruments.

PPE will be decontaminated or disposed of in the following manner:

° Outer gloves will be removed and disposed of in a designated
trash container. Hard hats, safety glasses, and boots will be
cleaned with a complexing agent or detergent at the end of the
day or when leaving the exclusion zone. Wash and rinse sta-
tions equipped with detergent, potable water, and brushes will
be set up within the decontamination zone.

o Disposable protective clothing (if used) will be removed and
placed in a designated waste container.

o Inner gloves and respirator (if used) will be cleaned in the
decontamination area and be removed in the support zone.

. Respirators (if used) will be disassembled and washed with

detergent and rinsed with water at the end of each work day.
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o Wash/rinse water and PPE will be disposed of at the Base ac-
cording to the Holloman AFB project manager. Minimal soil
cuttings will be generated during the 300-pound OB Unit clo-
sure field program. These minimal cuttings will be placed
back into the trench.

8.3 Visitors

Visitors may come on the site to inspect operations. A field log
book will be used to document personnel and visitors to the site.
Visitors will not be allowed in the exclusion zone without proper
training and PPE. The SSHO will be responsible for apprising
visitors of potential site hazards and emergency response proce-
dures prior to site entrance.
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SECTION 9

9.0 EMERGENCY RESPONSE AND CONTINGENCY
PROCEDURES

The objective of emergency response and contingency procedures is
to ensure that effective actions are implemented in a timely manner
to minimize or control the effects of adverse events (potential
chemical exposures, personal injuries, fires/explosions,
spills/releases) . The following subsections describe the basic
emergency responses required for the field investigation.

9.1 Accident and Emergency Medical Response

Accident and emergency medical response planning for potential
chemical exposures and personal injuries is included in this SSHP.
Before beginning site activities, the SSHO and subcontractors will
ensure that each of his team members knows how to get to the
nearest emergency medical facility. The closest hospital is the
Base Hospital, which is to be used in cases of serious emergencies
at the direction of the SSHO. For other medical emergencies, the
Gerald Champion Memorial Hospital in Alamogordo will be used. The
telephone numbers of the local emergency services will be available
in the support zone, and the SSHO will brief the field team on the
procedures for calling for help in an emergency. A list of
emergency phone numbers, maps, and accident report forms are
included in Appendix B.

The field team will be aware of the location of a first aid kit
kept on site. At least one person on site will be prepared to
handle minor injuries and certified to perform cardiopulmonary
resuscitation (CPR).

Depending on the severity of an accident or medical emergency, the
SSHO or subcontractor will be responsible for:

Removing the injured or ill person from the hazardous area;
Transporting the injured worker to a medical facility;
Requesting emergency medical assistance;

Treating minor injuries; and

Making appropriate notifications.

Accidents or medical emergencies that require support will be
brought to the attention of the Holloman AFB base environmental

HAFB HEALTH AND SAFETY PLAN
Page 26 of 30



Holloman Air Force Base
300-pound Open Burn Unit
NMED Control Copy

coordinator (BEC) as soon as possible. The SSHO and subcontractor
will cooperate with the BEC in accomplishing all required admin-
istrative functions.

In the event of accident or injury, the SSHO will notify the
Holloman AFB project manager (David Scruggs, 505/475-3931). In
addition, the subcontractor and the SSHO will notify the Radian
Corporation health and safety coordinator.

9.2 Fire Emergency Procedures

The threat of fire on this particular project is considered slight.
Fire hazards can, however, exist because of combustion of trench
materials that may not have entirely decomposed.

Each vehicle will have a fire extinguisher appropriate for the fire
hazard presented by this project. Subcontractors are required to
provide the appropriate extinguisher for their equipment and
vehicles. Generally, Type ABC extinguishers will be appropriate
and must have been hydrostat tested within the past vyear.

Immediately upon discovery of any fire, the field team will notify
the S8SSHO. All fires will require the help of the Base fire de-
partment, and the SSHO should call for help at the earliest
possible time. Since toxic products produced in a fire situation
can be very dangerous, the fire department personnel will be brief-
ed on these hazards before they attend to the fire.

In event of a fire, the SSHO or designee will direct precautionary
actions on site after notifying the fire department. These
precautionary actions include:

] Notification of all site personnel that a fire exists and that
they should return to the support area;

° Immediate shut-down of site activities;

° Accounting for all site workers and visitors by SSHO; and

. Site evacuation to a predetermined evacuation area, if neces-
sary.

9.3 Chemical Spills and Releases

The project activities pose only a remote risk of a chemical spill
or release into the environment. All chemicals brought on the site
will be appropriately contained before, during, and after use.
Chemical-resistant containers will be used for secondary contain-
ment as needed. MSDSs for chemicals to be used in field activities
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are presented in Appendix C of this Health and Safety Plan.
Chemicals included are Alconox’ and hexane.

All field personnel are trained to watch for equipment leaks and to
prevent spills while handling chemicals.

In the event of a chemical spill, the SSHO will notify the Holloman
AFB Fire Department. All field personnel are trained to respond in
the following manner:

L Alert all employees in the area;

° Identify the material;

] Contain the spill by immediately stopping further spillage and
by using the containment equipment, without risking personal
injury;

L Prohibit access to spill area except for properly protected
personnel involved in cleanup and disposal;

] Clean up the spill if there is not a hazardous chemical and
there is no risk of injury; and

] Correctly dispose of waste material.

9.4 Accident Prevention

Potential physical, chemical, biological, and safety hazards have
been previously discussed in this SSHP. Field personnel will be
required to be aware of potential hazards and to use appropriate
protective gear to prevent accidents. If an accident does occur,
an Incident Report Form (Figure 9-1) must be completed and sub-
mitted. Subcontractors will be responsible for their own OSHA and
workers’ compensation reporting.

9.5 PPE Failure

Level D PPE 1s expected to be used at the site, and the only
potential equipment failure is gloves. Any torn gloves will be
replaced with new ones. Similarly, any torn Tyvek® (if worn) will
be replaced with new Tyvek.
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INCIDENT REPORT

DATE: LOCATION:

TIME:

Description of incident:

Personnel involved:

Describe injuries (if applicable):

DESCRIBE TREATMENT:

Company first aid:

Physician’s treatment:

Further' treatment:

FIGURE 9-1

Incident Report Form
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SECTION 10

10.0 LOGS AND RECORD KEEPING

This section identifies the health and safety logs, reports, and
record keeping that must be maintained by HAFB.

10.1 Logs

The following logs and records will be completed by Radian corpo-
ration and submitted to the Holloman AFB project manager (David
Scruggs) upon request. Copies of the first two of these may be
found in the indicated figures of this SSHP.

Site-Specific Training Record Form (see Figure 4-1);
Safety Meeting Record Form (see Figure 4-2);
Environmental monitoring and sampling results;
Medical surveillance/Physician’s approval; and
Incident Report Form (see Figure 9-1).

At the conclusion of the field work the above records will be
submitted to the Holloman AFB project manager for HAFB's record.
The records will also be made available to AFCEE upon request.

10.2 Record Keeping

All record keeping will be in accordance with applicable OSHA and
Air Force Center for Environmental Excellence regulations, and
subcontractor policies and procedures, whichever are more strin-
gent.

10.3 Standard Communication Practices

Communication in the field will consist of telephones to off-site
locations and verbal and hand signals on site. Radian will have a
mobile phone on site to make emergency phone calls. On-site work-
ers will use hand signals or verbal communication while conducting
field work. No heavy machinery is expected to interfere with
verbal communication.
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APPENDIX B

Emergency Telephone Numbers and Hospital Locations



The location of the Alamogordo hospital is shown in Figure B-1. The location of the
Base hospital is shown in Figure B-2. The Base hospital should only be used in case of serious
emergencies at the direction of the SSHO or subcontractor. Emergency telephone numbers are

listed in Table B-1.

The forms to be used for reporting accidents and incidents are provided in Section 9 of

the SSHP.

Table B-1

Emergency Telephone Numbers

Emergency Telephones (Holloman AFB) 911 9-911
Base Fire Department 475-7228 7228
Security Police 475-7171 7171
Nearest Civilian Hospital Facility (Gerald 439-2100 9-439-2100
Champion Memorial Hospital, Alamogordo)

Base Environmental Coordinator (BEC) 475-3931 3931
Base Hospital (life threateningﬂgencics only) 475-3260 3260
Hospital Address:

Gerald Champion Memorial Hospital
1209 East 9th Street
Alamogordo, NM

B-1
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OMB# 2050-0024; Expires 11/30/2011

SEND

COMPLETED
FORM TO;

The Appropriate
State or Regional
Office.

United States Environmental Protection Agency ;&8 '_g«'
RCRA SUBTITLE C SITE IDENTIFICATION FORM W, e

1. Reason for

Reason for Submittal:

Submittal O7o provide an Initial Notification (first time submitting site identification information / to obtain an EPA 1D number
for this location)
MARK ALL To provide a Subsequent Notification (to update site identification information for this location)
BOX;(“ED?LEHAT Oasa component of a First RCRA Hazardous Waste Part A Permit Application
[[] As a component of a Revised RCRA Hazardous Waste Part A Permit Application (Amendment # }
Oasa component of the Hazardous Waste Report (If marked, see sub-builet below)
[Clsite was a TSD facility and/or generator of >1,000 kg of hazardous waste, >1 kg of acute hazardous waste, or
>100 kg of acute hazardous waste spill cleanup in one or more months of the report year (or State equivalent
LQG regulations)
2 o EPAID  \epaiD Number [N|M| 8][5[7|2/1]2]4(|4]2]|2]
3. SiteName [Name: HOLLOMAN AIR FORCE BASE
4. Site Location |Street Address: 6 Mi. W. OF ALAMOGORDO
Information | City, Town, or Village: HOLLOMAN AIR FORCE BASE County: _ OTERO
State: NM |country: US Zip Code; __88330-8277
5. Site Land Type| [l Private [ county Dl Distict  Flrederal [ Tribal [ Municipal Dl state [ other
6. NAICS Code(s) A. loja2fis|1]1] 0] c. N I
for the Site
povoontie o I S N O I N N S N N O A O
7. Site Mailing |Streetor P.O. Box: 550 TABOSA AVENUE
Address City, Town, or Village: HOLLOMAN AIR FORCE BASE
State: NM Country: US |zip Code: 88330-8277
8. SitsContact |First Name: GERALDINE M: C_ |Last: ARELLANO
Person Title: HAZARDOUS WASTE PROGRAM MANAGER
Street or P.O. Box: 550 TABOSA AVENUE
City, Town or Village: HOLLOMAN AIR FORCE BASE
State: NM ICountry: Us Zip Code: 88330
Email: GERALDINE.ARELLANO@HOLLOMAN.AF MIL
Phone: 575-572-3931 lExt. Fax: 575-572-5080
9. Legal Owner |A. Name of Site’s Legal Owner: DEPARTMENT OF THE AIR FORCE ?.;2,5?‘“‘ 09/07/1947
:;“t’hgg:mr owner Type: Dl prvate [ county T pistrict Federal D Tribal [ Municipal Dl state Ol other
Street or P.O. Box: 550 TABOSA AVENUE
City, Town, or Village: HOLLOMAN AIR FORCE BASE Phone: 575-572-3931
State: NM lCounﬂy: us Zip Code: 88330-8277
B. Name of Site’s Operator: DEPARTMENT OF THE AIR FORCE g‘::;j:‘"“ 06/04/1991
O%;t?' O prvate [ county [ District Federat [Tribal [ Municipal Dstate T Other

EPA Form 8700-12, 8700-13 A/B, 8700-23 (Revised 11/2009)
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epAlDNumber [N [M[6]57]2)112)44|2)2)

OMB#: 2050-0024; Expires 11/30/2011

10. Type of Regulated Waste Activity (at your site)

Mark “Yes" or “No” for all current activities (as of the date submitting the form); complete any additional boxes as instructsd.

A. Hazardous Waste Activities; Complete all parts 1-7.

YEIN 1. Generator of Hazardous Waste
i “Yes”, mark only one of the following - a, b, orc.

a. LQG: Generates, in any calendar month, 1,000 kg/mo
(2,200 Ibs./mo.) or more of hazardous waste; or
Generates, in any calendar month, or
accumulates at any time, more than 1 kg/mo (2.2
Ibs./mo) of acute hazardous waste; or
Generates, in any calendar month, or
accumulates at any time, more than 100 kg/mo
(220 Ibs./mo) of acute hazardous spill cleanup
matenal.

db. sQG: 100 to 1,000 kg/mo (220 — 2,200 lbs./mo) of non-
acute hazardous waste.

[ c. CESQG: Lessthan 100 kg/mo (220 Ibs./mo) of non-acute
hazardous waste.

If “Yes” above, indicate other generator activities.

vyON d. Short-Term Generator (generate from a short-term or one-
time event and not from on-going processes). If “Yes®,
provide an explanation in the Comments section.

vyON United States Importer of Hazardous Waste
YN f.  Mixed Waste (hazardous and radioactive) Generator

®

vy £ON 2. Transporter of Hazardous Waste
If “Yes", mark all that apply.

0 a Transporter
O b. Transfer Facility (at your site)

Y &I N O 3. Treater, Storer, or Disposer of
Hazardous Waste Note: A hazardous
waste permit is required for these activities.

Y O N ¥ 4. Recycler of Hazardous Waste

vy OO N @ 5. Exempt Boiler and/or industrial Fumnace
If “Yes”, mark all that apply.
0 a Small Quantity On-site Bumer
Exemption

O o Smelting, Melting, and Refining
Fumace Exemption

vyOnN 6. Underground Injection Control
Y O N 8 7. Receives Hazardous Waste from Off-site

B. Universal Waste Activities; Complete all parts 1-2.

Y B N[J 1. Large Quantity Handler of Universal Waste (you
accumulate 5,000 kg or more) [refer to your State
regulations to determine what is regulated]. Indicate
types of universal waste managed at your site. if “Yes”,
mark ail that apply.

. Batteries

. Pesticides

Mercury containing equipment
Lamps

. Other (specify)

Other (specify)

g. Other (specify)

- 0o a o oW

O00B00E

YN 2. Destination Facility for Universal Waste
Note: A hazardous waste permit may be required for this
activity.

C. Used Oil Activities; Complete all parts 14.

Yy ON 1. Used Oil Transporter
If “Yes”, mark all that apply.

O a. Transporter
O b. Transfer Facility (at your site)

vy ON 2. Used Oil Processor and/or Re-refiner
if “Yes”, mark all that apply.

[ a. Processor

J b. Re-refiner

Y [N ] 3. Off-Specification Used Oil Burner

Y N 4. Used Oil Fuel Marketer
if “Yes”, mark all that apply.

[J a Marketer Who Directs Shipment of
Off-Specification Used Qit to Off-
Specification Used Qil Bumer

[ b. Marketer Who First Claims the Used
Qil Meets the Specifications

EPA Form 8700-12, 8700-13 A/B, 8700-23 (Revised 11/2008)
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