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1.0 INTRODUCTION

This Accelerated Corrective Measure (ACM) Work Plan was prepared by Tetra Tech, Inc. (Tetra Tech)
on behalf of Holloman Air Force Base (HAFB) for the SS-17 Base Exchange (BX) Gas Station Fuel Leak
Site at HAFB, New Mexico. This plan applies to the area immediately north and east of the former BX
Gas Station (i.e., Off-Site Area); the remainder of the former BX Gas Station site is currently being
addressed under a separate plan. In this case, Off-Site refers to the areas of contamination that are
contiguous to but not within the footprint of the former BX Gas Station site and are still within the
boundaries of HAFB. Tetra Tech has prepared this document under contract to the U.S. Air Force Center
for Engineering and the Environment (AFCEE), Contract No. FA4890-06-D-0009, Task Order No. 5002.

1.1 INSTALLATION BACKGROUND

1.1.1 Location

HAFB is situated in south-central New Mexico, in the northwest-central part of Otero County. The Base
is located approximately 75 miles northeast of El Paso, Texas, and seven miles west of Alamogordo, New
Mexico. The Base occupies about 50,000 acres in the northeast quarter of section Township 17 South,
Range 8 East. Additional land extending northward is occupied by the White Sands Missile Range

testing facilities. An installation location map is included as Figure 1-1.

1.1.2 History

Holloman AFB, formally Alamogordo Army Airfield, was initiated as a temporary facility during World
War II, with construction commencing on 6 February 1942. Its status, mission, and Command have

periodically changed over the years. Today, HAFB is under the Air Combat Command (ACC).

Prior to 1942, the property occupied by HAFB was undeveloped rangeland. The Alamogordo Army
Airfield was established in 1942 and was deactivated in 1945. The facility was again reactivated in 1945
and was operated by the Air Materiel Command (AMC) until 1951. AMC tested pilot-less aircraft,
guided missiles, and other equipment. The facility mission remained largely unchanged until 1971,
although the facility identification changed several times during the 20-year span: Air Force Missile Test
Center (1951-1952), Holloman Air Development Center (1952-1957), and Air Force Missile Test Center
(1957-1971). The Tactical Air Command operated the facility from 1972 to 1992 and housed the 49th
Tactical Fighter Wing, 479th Tactical Training Wing, 833rd Air Division, and 4449th Mobile Support
Squadron. In 1992, HAFB was realigned under the ACC where it operates today.
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1.2 SS-17 BX GAS STATION FUEL LEAK AREA

1.2.1 Location

The former BX Gas Station was located in a densely populated portion of HAFB across from the Base
Medical Facility. The gas station occupied approximately 1.5 acres and previously contained five
underground storage tanks (USTs). The gas station has been in its present location since the early 1950s
and some of the USTs were in use for more than 20 years. The USTs were abandoned and the gas station
was relocated 0.5 miles to the north in 2001. The former gas station is currently abandoned. The location

of SS-17, with respect to HAFB, is shown on Figure 1-2.

1.2.2 Site Description

SS-17 is an 8-acre site with numerous former buildings including the gas station, convenience store, car
wash, and several residences. The Base Medical Facility is located approximately 420 feet northeast, an
elementary school is located 600 feet northwest, and Base residential housing is located 200 feet to the

southeast of the former gas station. The site features are shown on Figure 1-3.

1.2.3 Contamination History

The site history in this subsection is reproduced primarily from the Corrective Action Plan Report

prepared by Walk, Haydel & Associates, Inc. for SS-17 (WHA, 1992).

Discrepancies in gasoline storage tank inventories prompted an investigation of Site SS-17 in January 1981.
It was believed that the highly corrosive nature of the groundwater underlying HAFB (high total dissolved
solids [TDS], chlorides, and sulfates) had corroded underground fuel lines causing them to leak.
Subsequent excavation of the area around the tanks verified that fuel had leaked from these lines. Initial
estimates of the total volume of the spill ranged from 100,000 to 150,000 gallons. The underground fuel
lines were replaced with fiberglass lines to reduce the potential for future leakage. A tank pressure testing

program was implemented and the underground fuel storage system reported to be in satisfactory condition.

In February 1981, test borings were drilled around the station to assess the extent of gasoline
contamination. Gasoline thicknesses up to 4 feet were found in monitoring wells at depths of 6 to 10 feet

below ground surface (bgs).

In 1983, a Phase I evaluation performed by CH2M Hill under the Installation Restoration Program (IRP)
identified the BX Gas Station as the site with the highest potential for environmental impact at HAFB. A
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Phase II evaluation performed by Dames & Moore in 1984 included the installation of 17 monitoring
wells and 12 test holes in the suspected area of the gasoline plume. Product was detected in 21 of the
29 borings at thickness levels ranging from trace amounts to 2.3 feet. The Phase II report estimated that

about 71,000 gallons of gasoline remained.

In January 1987, recovery operations were resumed using three recovery wells and two recovery trenches.
Based on information provided by base personnel, approximately 14,500 gallons of gasoline were
recovered during the period from January to December 1987. The recovery operation was subsequently
stopped in December 1987 in order to determine natural groundwater flow patterns without the influence

of pumping.

In 1988, a comprehensive Technical Report was prepared to better define the extent and volume of
contamination, review the effectiveness of the present recovery system, and recommend a conceptual
design for improvements to the existing recovery system. As per the report, it was estimated that about
30,000 gallons of gasoline remained. The Technical Report recommended the installation of two
additional recovery trenches, the modification of two existing recovery trenches, and the cessation of
operation of existing recovery wells. The recommendations were implemented in 1989 and recovery

began in October 1989.

A Resource Conservation Recovery Act (RCRA) Investigation/Feasibility Study (RI/FS) was completed
in 1990 and 1991. In February 1992, USTs at the site were removed and replaced with aboveground
storage tanks (ASTs). In July 1993, a 30-day Soil Vapor Extraction (SVE) pilot test was conducted on a
small area of the site. Borings completed prior to the pilot testing revealed Total Petroleum
Hydrocarbons (TPH) (8,340 parts per million [ppm]) and benzene (53.6 ppm) in soil. TPH
concentrations in the subsurface soil were reduced by 48 percent and benzene concentrations were

reduced by 70 percent.

In late 1994, investigations revealed a pipe leak under a dispenser island. It is estimated that 4,000 gallons
of free product was released. Construction and operation of a full-scale SVE/bioremediation system began
in September 1995. As of January 2000, 69,000 pounds of TPH had been removed. The SVE system at
$8-17 was in operation until May 2002.

Bhate Environmental (Bhate) was subsequently contracted for removal of contaminated soil underlying the

BX Gas Station. Excavation of contaminated soil was initiated in 2003 and has continued to the present
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day. The Bhate excavation areas are shown on Figure 1-3 along with the Off-Site Area that is being

addressed by this ACM Work Plan.

1.3 SCOPE AND OBJECTIVE

This document provides an accelerated corrective measures plan and remedial strategy for the Off-Site
Area immediately northeast of the former BX Gas Station. This area of concern underlies First Street and
may extend some distance further east and north of the street (Figure 1-3). Previous remedial actions at
the site have addressed the high concentration source areas. This ACM Work Plan is designed to address
the residual low concentration hydrocarbons that remain under the road and lateral to the already treated
source area. Together, these actions should achieve a determination of Remedy in Place. Once
completed, No Further Action (NFA) Site Closure with or without soil and groundwater land use controls

(LUCs) which may include MNA can be achieved.

1.4  WORK PLAN ORGANIZATION

This work plan is organized into five sections. Section 1 is the introduction; Section 2 presents the site
specific environmental setting of the SS-17 BX Gas Station Fuel Leak Site; Section 3 provides the
previous site investigations; Section 4 presents the ACM for the SS-17 site; and Section 5 presents the

references cited in this work plan.

A site specific Activity Hazardous Analysis is provided in Appendix A, and HAFB’s Standard Operating
Procedures (SOPs) are included as Appendix B. In addition to the HAFB SOPs, the Basewide Quality
Assurance Project Plan (Bhate, 2003) will be adopted to use in conjunction with this ACM Work Plan.
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2.0  SITE-SPECIFIC ENVIRONMENTAL SETTING

The environmental setting information in the following subsections is reproduced primarily from the

Corrective Action Plan Report prepared by Walk, Haydel & Associates, Inc. for SS-17 (WHA, 1992).

2.1 DEMOGRAPHICS

Alamogordo is the county seat of Otero County and the only town of appreciable size within 30 to 50 miles
of the Base. The population of Alamogordo was 23,535 in 1975 and has since grown to approximately
35,000 (2000 census). The economy of Alamogordo depends largely upon HAFB and other military
installations in the area. Approximately 5,500 people live at HAFB.

2.2 CLIMATE

The climate in the Tularosa Basin is arid with low annual rainfall and low relative humidity. The
surrounding mountain ranges greatly influence the local weather. They modify approaching weather

systems and provide orographic lifting which produces summer thunderstorms.

Holloman AFB receives most of its total annual rainfall from thunderstorm activity from May through
October. Winter is generally dry and is characterized by clear skies and erratic snowfall. The period
from March through May is characterized by strong southerly wind flow and periods of blowing dust and
sand. Mean annual precipitation is 7.9 inches. The mean annual lake evaporation rate, commonly used as
an estimate of the mean annual evapotranspiration rate, is approximately 67 inches per year. As presented
by Huff in the 49th Annual New Mexico Water Conference Proceedings (New Mexico Water Resources
Research Institute [WRRI], 2005), approximately 30,000 acre-feet per year of groundwater left the

Tularosa basin through evapotranspiration under 1995 conditions.

2.3 SURFACE WATER

No surface water bodies are present within SS-17.

24  GEOLOGY

Surficial soils in the vicinity of HAFB are generally thin, well drained soils composed of fine silts and

sands formed from gypsiferous sediments of eolian or alluvial origin. A few feet below the surface,
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occasional white calcareous layers up to one inch thick and lenses of gypsum-cemented sandstone up to

one foot thick in sediments have been encountered.

Borings installed at SS-17 indicate that the soils in this area consist primarily of silty-sand, sand-silt
mixtures (SM) down to depths of approximately 15 to 20 feet below grade with strata of clayey sand,
sand clay mixtures (SC), and inorganic silts and very fine sands (ML) commonly present. Also present
within the SM matrix are smaller less continuous lenses of poorly-graded sands (SP) and well-graded
sands (SW). Below this upper zone is a layer of red, lean, inorganic clays (CI) which appears to be fairly
continuous across the subject area. The average soil porosity is estimated to be approximately 10 percent

based on laboratory tests by El Paso Testing Laboratories.

2.5 HYDROGEOLOGY

The groundwater at HAFB contains high concentrations of dissolved minerals (>10,000 mg/L TDS). The
water table at SS-17 has been observed to vary from approximately 5 to 10 feet below grade. The overall
hydraulic gradient in the vicinity of the site is to the south-southeast. Hydraulic gradients observed at the

site were found to vary from 0.002 to 0.009 foot/foot.

The hydraulic conductivity at the site has been estimated by performing slug tests on nine site wells.
Based on the slug test results, the overall site hydraulic conductivity is estimated to be approximately 8 x
10 cm/sec. This estimate is in reasonable agreement with the hydraulic conductivity estimates obtained
from pump tests during the Phase II Investigation. The average hydraulic conductivity estimate from the

Phase II Investigation is 5.6 x 10~ cm/sec.
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3.0 SITE INVESTIGATIONS

3.1 BASE ENVIRONMENTAL RESTORATION PROGRAM (ERP)

In September 1988, the RCRA Facility Assessment (RFA) Preliminary Review (PR) / Visual Site
Inspection (VSI) were completed by A.T. Kearney and DPRA Incorporated for U.S. EPA Region VI.
In accordance with RCRA, HAFB had initially submitted a RCRA Part A Permit Application (a request
for interim status for existing facilities and the initial permitting step for new facilities) in November 1980
for 11 SWMUs and a Part B Permit Application (describing how the facility is designed, constructed,
maintained, and operated to be protective of public health and the environment, as well as release
prevention measures and a contingency plan in the event of a spill or release) for the Defense
Reutilization and Marketing Office (DRMO). The RCRA permit for the Hazardous Waste Storage
Facility was submitted by HAFB at U.S. EPA’s request in July 1985. The 1984 Hazardous and Solid
Waste Amendments (HSWA) provided new authority to U.S. EPA to require comprehensive corrective
actions at SWMUs and other areas of concern (AOCs) at interim status facilities. These corrective
actions were intended to address unregulated releases of hazardous constituents. The intent of the RFA
PR/VSI was to support this authority by identifying releases or potential releases warranting further
investigation. The RFA PR/VSI process identified 228 SWMUs (35 of which no longer existed or could
not be located) and 21 AOCs at HAFB. Five additional SWMUSs and one AOC were identified at the
Primate Research Institute operated by New Mexico State University on HAFB property. The SWMUs
and AOCs included all 43 ERP sites previously identified by Holloman AFB.

3.2 REGULATORY CRITERIA FOR ANALYTICAL DATA EVALUATION

Analytical data obtained from previous investigations was evaluated against applicable regulatory
screening data as specified in Appendix 4-F Section I11.1.2 of the H AFB Hazardous Waste Permit
No. NM6572124422 (New Mexico Environmental Department [NMED], 2004). Data evaluation
consisted of a direct comparison to applicable screening criteria. The associated screening criteria are
included on the individual analytical data tables. Specifically, the following regulatory criteria were and

will be used to evaluate the analytical data (Figure 3-1).

3.2.1 Soil/'Sediment

e NMED residential, industrial and construction worker Soil Screening Levels (SSLs) (NMED, 2006a
and 2006b).
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o U.S. EPA Region VI Human Health Media Specific Screening Levels (HHMSSL) (U.S. EPA Reg VI,
2007), if NMED SSLs were not available (NMED, 2004).

e The U.S. EPA Region VI HHMSSL for total chromium was used to evaluate chromium analytical data

since the HHMSSL for total chromium assumes a 1:6 ratio between hexavalent and trivalent chromium.

3.2.2 Groundwater

e New Mexico Water Quality Control Commission (NMWQCC) standards, New Mexico
e Administrative Code (NMAC) 20.6.2.3103.
e U.S. EPA Maximum Contaminant Levels (MCLs).

3.3 PREVIOUS INVESTIGATIONS

Several investigations have been conducted at SS-17 (Section 1.2.3). Given below are the recent

investigations that attempt to define the residual contamination present at SS-17:

1. Soil Investigation (April 2004) (Bhate, 2008)

Soil and Groundwater Investigation (May 2006) (Bhate, 2008)
Soil and Groundwater Investigation (October 2006) (Bhate, 2008)
Long Term Monitoring (Bhate, 2006)

Ll

A report containing the investigations performed in April 2004, May 2006, and October 2006 has not
been published at the time of this ACM Work Plan. Therefore, a general discussion of these

investigations is presented below.

3.3.1 Soil Investigation (April 2004)

A soil investigation was conducted at SS8-17 in April 2004 using a Direct Push Technology (DPT) rig.
The samples were collected at 10 locations as depicted on Figure 3-2. Soil analytical results are presented
in Table 3-1. Constituents that exceeded the SSLs are shown on Figure 3-3. Listed below is a summary

assessment related to the sampling performed in 2004.

e The samples were collected between 5 and 7 feet bgs.

e Of the samples collected and analyzed from 10 DPT locations, constituents from only three locations

(SB02, SB03, and SB10) showed exceedances above NMED SSLs.
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e 1,2 4-trimethylbenzene and 1,3,5-trimethylbenzene exceeded NMED SSLs in all three locations
(SB02, SB03, and SB10) at 7 feet bgs.

e Total xylene exceeded NMED SSLs in SB03 and SB10 at 7 feet bgs.

e Additionally, benzene, ethylbenzene, naphthalene, and toluene exceeded NMED SSLs in SB10 only
at 7 feet bgs.

3.3.2 Soil and Groundwater Investigation (May 2006)

To further delineate the extent of contamination at SS-17, a soil and groundwater investigation was
conducted in May 2006 using a DPT rig. The samples were collected at three locations as depicted on
Figure 3-2. Soil and groundwater analytical results are presented in Tables 3-2 and 3-3, respectively.
Soil constituents that exceeded SSLs are shown on Figure 3-3. Groundwater constituents that exceeded
NMWQCC standards are shown on Figure 3-4. Listed below is a summary assessment related to the

sampling performed in May 2006.

Soil Assessment

e The samples were collected between 7 and 8 feet bgs.

e Of the samples collected and analyzed from three DPT locations, constituents from only one location

(SB11) showed exceedances above NMED SSLs.

o SBI11 showed 1,2, 4-trimethylbenzene exceeding the NMED SSLs at 8 feet bgs.

Groundwater Assessment

e Of the samples collected and analyzed from two DPT locations, constituents from only one location

(SB11) showed exceedances above NMWQCC standards.

o SBI11 showed a benzene concentration of 20.5 micrograms per liter (ug/L.) exceeding the NMWQCC
standard of 10 pg/L.

e TDS content in SB11 and SB13 were 887 and 3060 milligrams per liter (mg/L), respectively as
compared to the NMWQCC standard of 1000 mg/L.
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3.3.3 Soil and Groundwater Investigation (October 2006)

In an attempt to fully delineate the residual contamination present at SS-17, a soil and groundwater
investigation was again conducted in October 2006. The samples were collected using a DPT rig at
11 locations as depicted on Figure 3-2. Soil and groundwater analytical results are presented in Tables 3-4
and 3-5, respectively. Soil constituents that exceeded NMED SSLs are shown on Figure 3-3. Groundwater
constituents that exceeded NMWQCC standards are shown on Figure 3-4. Soil geotechnical data collected
from several borings during the October 2006 event is presented in Table 3-6. Listed below is a summary

assessment related to the sampling performed in October 2006.

Soil Assessment

e The samples were collected between 5 and 14 feet bgs.

e None of the samples collected and analyzed from the 11 DPT locations showed exceedances above

NMED SSLs.

Groundwater Assessment

o  Of the samples collected and analyzed from three DPT locations, constituents from all three locations

(SB17, SB19, and SB21) showed exceedances above NMWQCC standards.

e Concentrations of ethylbenzene and naphthalene detected in all three borings (SB17, SB19, and
SB21) sampled and analyzed exceeded the NMWQCC standards.

e Concentrations of benzene and m,p-xylene detected in borings SB17 and SB19 exceeded the

NMWQCC standards.

e Concentrations of o-xylene and toluene detected in boring SB17 exceeded the NMWQCC standards.

3.3.4 Long Term Monitoring (LTM) Program

During previous investigations, 20 groundwater monitoring wells were installed. However, because of
construction activities and well abandonment, only three monitoring wells currently remain operational in
the vicinity of SS-17. Groundwater samples were collected from monitoring wells W-4 (upgradient),
MW-BX-01, and MW-BX-02. Monitoring well TH-22 was abandoned in 2003 as a result of base
housing construction and was therefore not sampled in 2005. Groundwater samples collected in

December 2005 were analyzed for volatile organic carbons (VOCs) and TDS. Various field parameters,
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including pH, temperature, and specific conductivity, were measured prior to the collection of

groundwater samples at each well.

Water level measurements collected in 2005 were used to develop a potentiometric surface map of the site
(Figure 3-5). Depth-to-groundwater measurements at SS-17 in December 2005 ranged from 5.30 to
8.42 feet below top of casing (TOC). Groundwater elevations ranged from 4067.24 (W-4) to 4062.32
(MW-BX-01) feet above mean sea level (amsl). The contour map indicates that groundwater generally
flows to the southeast across the site at a gradient of approximately 0.01 foot/foot. The hydraulic gradient
and groundwater flow direction observed at SS-17 during the 2005 LTM Program are comparable with

the results from the 2001 and 2003 LTM events.

Table 3-7 summarizes the analytical results for the LTM Program between 1997 and 2005 at SS-17.
SS-17 was added to the LTM Program in 1997; therefore, sample results from 1997 serve as baseline
concentrations for this site. The analytes exceeding the standards during 2005 LTM events are presented

in Figure 3-4.

Nine VOCs were detected above contract-required detection limits (CRDLs) in monitoring wells
MW-BX-01 and MW-BX-02 at SS-17 during the 2005 event. Concentrations of benzene (45.1 pug/L) and
1,2-dichloroethane (76.3 pg/L) exceeded the NMWQCC Standards in the groundwater sample collected
from the downgradient well MW-BX-02. Qverall, the concentrations of VOCs are consistent from
previous L'TM events with the exception of the benzene detection in well MW-BX-02, which increased
from 0.32 J pg/L in 2003 to 45.1 pg/L in 2005. No VOCs were detected above the CRDL in the
groundwater sample collected from upgradient well W-4. An estimated concentration of chloroform

(0.79 J pg/L) was the only VOC detected in W-4 (including the duplicate sample).

TDS concentrations ranged from 3,080 to 6,270 mg/L. and exceeded the NMWQCC standard (1,000 mg/L)

at each of the three wells sampled.

34  CONCLUSIONS

The following conclusions can be inferred based on the data presented on Figures 3-3 and 3-4 for soil and

groundwater, respectively.
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The constituents that exceed the NMED SSLs beyond the edge of the road to the northeast are
primarily present in the capillary fringe and smear zone created by the fluctuating water table (i.e.,

estimated depth of 5 to 9 feet).

Primary contaminants of concern in soil beyond the edge of the road towards the northeast are

trimethylbenzenes, benzene, ethylbenzene, xylenes, and naphthalene.

Historical data from multiple monitoring wells (most abandoned) shows that groundwater typically
has a TDS concentration greater than 10,000 mg/L. (consistent with base-wide results) and is not

suitable for potable or domestic use.

Primary contaminants of concern in groundwater beyond the edge of the road towards the northeast

are benzene, ethylbenzene, and naphthalene.

gy,
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4.0 ACCELERATED CORRECTIVE MEASURES ACTIVITIES

This section presents the recommended accelerated corrective measures based on the results of the
previous investigations. Additional site characterization activities are proposed to collect data needed to

support, and possibly refine, the corrective measures that are proposed.

41 OBJECTIVES

The primary objectives of this work plan are to present a plan for corrective measures that will ultimately
support remedy in place for the Off-Site Area immediately north and east of the former BX Gas Station.
The strategy for this area consists of cleaning up soils to reduce concentrations below NMED SSLs and
demonstrating that the area of groundwater impact is not increasing in size or concentration. Key

components of this strategy are:
e Perform limited additional site characterization to identify the area that requires corrective measures,
and conduct analyses to support remedial design.

e Conduct corrective measures for soil to remove mass or reduce the concentration of chemicals

associated with the release of petroleum hydrocarbons that exceed the NMED soil screening criteria.

¢ Install a monitoring well network for groundwater and conduct monitoring to evaluate chemical

concentrations and trends.

Key components of the work to be performed in the Off-Site Area of SS-17 are presented below:

e Conduct soil and groundwater sampling in the Off-Site Area to delineate soils that exceed NMED

regulatory standards and define the area of concern for corrective measures and monitoring.

e Install monitoring wells to establish baseline groundwater conditions, to monitor remedial activities,

and to provide for long-term monitoring of the plume.

e Conduct a simple, short-term water injection test in the lower portion of the vadose zone, where high
soil concentrations have been documented, to estimate the capacity of the formation for injection and

to observe the hydraulic response of the water table.

e Conduct slug tests in up to five new wells to better characterize formation hydraulic conductivity in

the area of concern.
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e Collect water level measurements in wells to define the local groundwater flow direction, gradient,

and to monitor water table fluctuations.

e Perform an in situ microcosm study to evaluate the performance of electron acceptors in
biodegradation of petroleum hydrocarbons in the presence of high TDS using Bio-Trap units. The
Bio-Trap studies serve as cost effective, in situ microcosms providing microbial, chemical, and

geochemical evidence to substantiate biodegradation as the treatment mechanism.

e Use the additional site characterization data and injection test results to refine the interim remedial

design presented in the following sections.

4.2  AREAS OF CONCERN WITHIN THE OFF-SITE AREA

The historical sampling data presented in Section 3 was used to identify the area of concern, (i.e., the area
requiring corrective measures), within the Off-Site Area included in this ACM Work Plan. Chemical
concentrations in both soil and groundwater were identified that exceed NMED SSLs and NMWQCC
standards, respectively, to delineate the area of concern. As shown on Figure 4-1, two areas have been
identified for soil. For the northern area, the lateral limits are supported by soil samples that did not
contain concentrations above the SSLs (SB23, SB13, SB01, and SB25). The area of concern incorporates
SB22 because the soil samples for this location are deeper than the depth of the most highly contaminated
soil (i.e., 7 to 9 feet bgs), based on other borings, and because SB10 to the immediate west contained
numerous chemicals at concentrations above the SSLs. For the southern area, the lateral limits are
supported by SB25 and SB24, but the area of concern incorporates SB20 and SSB21 because the soil
samples for this location are deeper than the depth of the most highly contaminated soil (i.e., 7 to 9 feet
bgs), but chemicals related to the petroleum release were detected at 9 feet bgs. It was also noted that the
groundwater sample from SB21 contained petroleum-related chemicals at concentrations above the

NMWQCC standards. The eastward extent of impacts to soil is deemed a data gap.

Figure 4-2 presents the areas of concern that have been identified for groundwater; they are the same as
for soil. As indicated in the figure, there are limited groundwater data in the Off-Site Area. The eastward
extent of the northern area of concern is bounded by well W-4 and SB13, but the impacts to groundwater
beneath First Street have not been determined. Because soil concentrations in this area are higher than
soil leaching to groundwater concentrations, groundwater beneath the area is suspect. The southern area
contains two recent groundwater sample points that show concentrations greater than NMWQCC
standards, and the area of concern is generally coincident with the historical extent of free product.

However, the lateral extent of impacts to groundwater in the area is not defined and is deemed a data gap.
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43  ADDITIONAL CHARACTERIZATION

A limited number of soil and groundwater sampling points will be installed to confirm the lateral extent of
the area that will require remediation to reduce chemical concentrations. Up to 11 DPT sampling locations
are proposed; soil sampling will be conducted at all 11 locations, and 8 of the 11 locations will be completed
as a 1.5-inch inner diameter (ID) monitoring well. The proposed locations are shown on Figure 4-3. One
new well will be installed in proximity to existing well W-4 that has been reported to be compromised

(obstruction in the well).

The soil sampling will focus on the soil interval from approximately 4 feet to 10 feet bgs, which may
include the upper portion of the water table depending on seasonal and recent rainfall conditions. This
interval contains the depth of highest known and suspected soil contamination. Continuous soil cores will
be collected and screened with a photo ionization detector (PID) for VOCs to aid in selection of soil
samples for laboratory VOC analysis. The proposed locations are shown on Figure 4-3. Up to two soil
samples for laboratory analysis of VOCs are planned from each location; additional intervals may be

sampled at the discretion of the field geologist.

The DPT subsurface soil investigations will be performed in accordance with the HAFB SOP-4 (Direct Push
Sampling for Soil and Groundwater) and HAFB SOP-10 (Borehole Abandonment and Site Restoration).

Eight of the proposed 11 soil sampling locations have been selected for the installation of monitoring
wells. These wells will be sampled after installation to help characterize current (baseline) groundwater
conditions, and will be used for long term plume monitoring. The layout of the wells is intended to
provide monitoring locations upgradient, within the plume, and along the downgradient perimeter of the
plume. Additional monitoring locations may be required based on the additional characterization and

baseline monitoring. The proposed locations are also shown on Figure 4-3,

A key element of the corrective measure design is the capacity of the formation to accept injection of a
water-based amendment solution for in situ treatment and understanding the hydraulic response of the
water table in the vicinity of the injection. A simple potable water injection test will be performed during
the site characterization activities using a temporary injection well installed in close proximity to a new
monitoring well installed to replace existing well W-4, The temporary well will include a 5-foot well
screen that extends approximately 1-foot into the water table (estimated at a depth of 6 to 8 feet bgs based
on water table conditions) that is completed with a filter pack and an annular grout seal. The test will

consist of connecting a temporary tank of potable water to the well and monitoring the flow rate and
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pressure into the well and the water level in the nearby monitoring well over a period of 1 to 2 days. A
maximum injection pressure of about 8 ft of head (3.5 pounds per square inch [psi]) is anticipated during
the test, but may be temporarily increased pending the well response. The temporary injection well will

subsequently be properly abandoned.

44  MONITORING WELL INSTALLATION AND SAMPLING

The installation of eight monitoring wells is proposed during the additional site characterization activities
described in the previous section (Figure 4-3). The wells will be relatively shallow with a total depth of
approximately 15 feet bgs and screened across the water table. The wells are planned to be installed with
a DPT rig using a minimum 2.625-inch ID, 3.25-inch outside diameter (OD), probe rod. Well materials
will be placed through the rods using 1.5-inch ID, Schedule 40 polyvinyl chloride (PVC) casing and well
screen. The screen will be factory-cut 0.01-inch slotted pipe 10 feet in length. All casing will be flush-
threaded and a threaded bottom cap will be installed. The top of the riser pipe will extend to an 8-inch
diameter manhole that is set in a concrete pad. The well riser will be fitted with a weather-tight, lockable
cap. A filter pack consisting of 20/40 mesh, clean, silica sand with uniform sorting, or similar size
compatible with the well slot size, will be installed in the annulus around the well screen using the DPT
push rods as a tremie pipe. Alternatively, a pre-pack filter containing similar filter sand will be fitted to
the well screen prior to installation, and any void space around the pre-pack filter will be filled with
compatible, loose filter sand. The filter pack will extend a minimum of 1 foot above and below the
screen, but no more than 2 feet. A grout barrier consisting of a minimum of 1 foot of granular bentonite
that is hydrated will be placed on top of the filter pack to prevent grout intrusion. The remainder of the
well annulus will be filled with grout that is placed using the probe rods as a tremie pipe. The typical

monitoring well construction is presented in Figure 4-4.

Once the wells are developed and fully recharged, a groundwater sample will be retrieved from the wells
using disposable Teflon-lined polyethylene tubing fitted to a peristaltic pump. The tubing will be inserted
into the well so that the tubing inlet will be positioned approximately between the bottom of the well and
the top of the water table. The wells will then be purged and sampled using low flow purging and
sampling techniques, in accordance with HAFB SOP-8 (Groundwater Sampling for Chemical Analysis)
(Appendix B). Three times the tubing volume of purge water will be pumped from the well prior to
sampling. After purging the required tubing volume from the wells, the appropriate sample bottles will be

filled using direct filling techniques.
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Groundwater sample collection and management will be conducted in accordance with HAFB SOP-1
(Documentation, Sample Handling, Chain-of-Custody, and Shipping) and HAFB SOP-8 (Groundwater
Sampling for Chemical Analysis) (Appendix B).

4.5 INSITUMICROCOSM TESTING

An in situ microcosm study will be conducted to evaluate biodegradation of petroleum hydrocarbons in
the groundwater at the SS-17 site. The study will be conducted using Bio-Trap samplers that provide
microbial, chemical, and geochemical evidences to evaluate biodegradation as a treatment mechanism and
to screen remedial alternatives. At SS-17, biodegradation will be evaluated for site contaminants using a

mixture of oxygen and nitrates as electron acceptors in a high TDS environment.

The Bio-Trap unit consists of a MICRO sampler that contains Bio-sep beads, an engineered composite of
Nomex and powdered activated carbon which provides a large surface area that is readily colonized by
subsurface microorganisms. In addition to a matrix for microbial growth, the Bio-sep beads can be
“baited” with electron acceptors to investigate biostimulation approaches and estimate biodegradation
rates. Additionally, the Bio-Trap units also contain a chemical of concern (COC) sampler to measure
contaminant concentrations, daughter product formation, and dissolved gases and a geochemical

fingerprint (GEQ) sampler for quantification of geochemical parameters (nitrate, iron, sulfate, etc.).

The in situ microcosm study at SS-17 will consist of three Bio-Trap Units deployed within one
monitoring well. The monitoring well will be located inside the contaminated plume. The first Bio-Trap
Unit will represent the monitored natural attenuation (MNA) condition while the second and third Bio-
Trap units (BioStim) will consist of an amendment designed to stimulate biodegradation. Combining one
Control MNA Unit and two BioStim Units will form a Bio-Trap Assembly that provides the
microbiological, chemical, and geochemical lines of evidence to evaluate MNA and biostimulation as
remedial alternatives in a single in situ microcosm study. One BioStim unit will contain only nitrate as an
electron acceptor while the second BioStim unit will contain the mixture of oxygen and nitrate as electron
acceptors at concentrations shown in Table 4-1. All the Bio-Trap units will contain COC and GEO
samplers for chemical and geochemical analyses. The Bio-Trap assembly will be installed and
maintained in a monitoring well for approximately 30 days. After that time the Bio-Trap assembly will
be recovered from the monitoring well and sent to the laboratory (Microbial Insights) for following

analysis and evaluation:
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4.6

Pre-deployment and post-deployment concentrations of >C benzene on Bio-Traps to determine

percent loss and to estimate a first order rate constant.

Phospholipid fatty acids (PLFA) to determine total biomass and profiling microbial community

composition.
13C enriched PLFA to demonstrate contaminant incorporation into biomass.
13C enriched dissolved inorganic carbon (DIC) to quantify contaminant mineralization to CO,.

Standard VOC analysis of passive diffusion samplers to determine the impact of treatment

approaches on aqueous contaminant concentrations.

Anion (nitrate, sulfate, phosphate) concentrations to document amendment release and determine

concentrations of terminal electron acceptors.

Quantitative PCR of bssA (functional gene for anerobic BTEX degradation) and/or PHE (aerobic

benzene degradation).

DESIGN AND IMPLEMENTATION

The selected technology consists of enhanced bioremediation to destroy chemical mass and reduce

chemical concentrations in soils within in the capillary fringe and smear zone lying directly above the

shallow water table. The approach relies on multiple injection points to flood soils overlying the water

table with low levels of oxygen in combination with a nitrate source to promote degradation of petroleum

hydrocarbons. The mixing of substrates (oxygen, nitrates, and sometimes sulfates) has been suggested

based on numerous research/tests performed at sites contaminated with petroleum hydrocarbons (US

EPA, 1997). Based on the tests, it was concluded that:

In general, providing some level of oxygen resulted in better substrate removal than anaerobic
denitrifying conditions.

There were no benefits to providing microaerophilic levels of oxygen (< 2 mg/L) in combination with
nitrate when compared with higher levels of oxygen (7 and 30 mg O,/L).

Moderate, yet aerobic levels of oxygen (7-10 mg O,/L) in combination with nitrate rather than high

concentrations (30 mg O,/L) resulted in comparable substrate removal and faster kinetics.
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An example of the process, assuming complete mineralization of benzene to carbon dioxide and water,

showing the reactions for aerobic respiration and denitrification are as follows:

Aerobic Respiration
C6H6 + 7502 = 6C02 + 3H20
Denitrification

6N03‘ +6H+ —+ C6H6 = 6C02 + 6H20 + 3N2(g)

Providing low levels of oxygen in combination with nitrate during in situ bioremediation also

accomplishes the following benefits:

¢ Low levels of oxygen are not toxic to denitrifying bacteria allowing for facultative use of both oxygen

and nitrate as electron acceptors;
¢ Low levels of oxygen are less expensive to maintain in the subsurface; and

e It is easier to maintain a low residual oxygen concentration in the subsurface than a high

concentration due to the many oxygen demands/sinks.

An in situ bioremediation scheme which combines moderate aerobic (7 mg/L O,) and denitrifying
conditions will likely prove more successful than solely aerobic remediation for the long term remediation
of aromatic hydrocarbons. Oxygen is consumed preferentially over nitrate or sulfate and would be
consumed within a very short distance of the injection well. This is particularly true because the
solubility of O, in water is relatively low at ambient conditions (about 9-10 mg/L) and because oxygen is
highly reactive in reduced groundwater. Also, the electron-donating capacity of oxygen is low as
compared to those of nitrate and sulfate. Nevertheless, petroleum hydrocarbons (including benzene) are
biodegraded rapidly under aerobic conditions, so injection of oxygen would only be expected to improve

the overall system performance.

For in situ biodegradation with mixtures of oxygen and nitrate to be successful, bacteria that are capable
of using both oxygen and nitrate (facultative anaerobic bacteria) as electron acceptors must be present at

the remediation site.
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Given below are the sequential phases of implementation of bioremediation technology for the treatment

of petroleum hydrocarbons at the SS-17 site:

e Baseline soil and groundwater sampling (conducted during site characterization activities) that

document the current lateral and vertical distribution of the contaminants;

e Infrastructure construction consisting of the installation of injection wells (and additional monitoring

wells if needed);

¢ Installation of any site facilities needed to conduct injection (e.g., trenches, header piping, mixing and

storage tanks);
o Injection of electron acceptors at concentrations determined during in situ microcosm study; and

e Sampling of soils and groundwater to evaluate the impacts of electron acceptors in the aquifer

including geochemical and COC sampling.

The following sections present the design for the biodegradation of petroleum hydrocarbons at the SS-17
site. The design is based on making certain assumptions including radius of influence during electron
acceptor injection, concentration of electron acceptors (oxygen and nitrate) in the aquifer after injection,
and treatment area configuration. These design components will be updated, as needed, after performing

the additional site characterization, injection test, in situ microcosm study, and monitoring well sampling.

4.6.1 Injection Goal

The goal of each injection event is to partially flood the capillary fringe and the contaminated soil smear
zone directly overlying the water table across the area of concern. The injection will wet dry areas in the
target zone and provide amendments to support a favorable environment for biological degradation of the
COCs. Injections will be conducted primarily immediately before and during seasonal high rainfall (July
through October) to take advantage of the anticipated rising and seasonally higher water table, or may
occur throughout the year when rainfall or high water table conditions may exist. Once developed, the
zone of enhanced biological activity is expected to spread vertically with the rise and fall of the water
table for a period of several months. A series of four injections is proposed over a period of 1 to 1.5

years.

A notice of intent to conduct injections will be submitted to the New Mexico Groundwater Quality

Bureau per regulation 20.6.2.1200 to determine if a permit is required.
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4.6.2 Injection Well Installation

The treatment area of concern presented in Figure 4-5 is based on the soil and groundwater data available
at the time of this work plan preparation. The area of concern consists of two parcels with a total area of
approximately 47,600 square feet. Assuming a radius of influence of 25 feet for an injection well,
25 injection wells will be installed within the treatment area of concern. The layout of the injection well
grid is presented in Figure 4-5. The details of the injection wells are presented in Table 4-2. The
injection wells will be constructed of a 1.5-inch diameter, 5-foot long, 0.010-slotted Schedule 40 PVC
well screen wrapped with a stainless steel wire mesh containing a 0.25 inch thick, pre-pack filter. The
screen will be capped with a flush-jointed well cap and attached to a 1.5-inch diameter, Schedule 40 PVC
riser pipe. The pre-pack wells will be installed through DPT push rods with an OD of 3.25 inches.

A typical injection well construction is presented in Figure 4-6.

To assess the initial spacing of the injection wells, a computer program for an unconfined water table
aquifer (Groundwater Pumping Test, William C. Walton, Lewis Publishers, 1988) was used to predict the
impacts of pumping a theoretical well installed in the water table aquifer at the site. Using SS-17 specific
hydraulic conductivity and porosity data from existing reports and a groundwater pumping rate of 0.5
gpm resulted in a drawdown of 1.1 feet at a radius of 25 feet after 3 days. The results are suggestive that
a similar radius may be achieved by injecting in a similar well. However, the need for additional or
closer-spaced injection points will be evaluated based on the results of the additional characterization and

water injection test proposed in Section 4.5.

4.6.3 Injection Procedure

Each injection event will utilize the following equipment:

e 5,000 to 20,000 gallon mixing tank(s), portable or temporarily located on site;
e A 10 gallons per minute (gpm) capacity pump;
e Well head valve and control assembly; and

e Temporary, reusable supply header (1” PVC piping).

The electron acceptors (oxygen and nitrate) will be mixed using potable water in a 5,000 gallon mixing
tank(s) and transferred to 10,000 to 20,000 gallons holding tank that will supply flow directly to the
injection wells using gravity head through a temporary, reusable 1-inch diameter PVC pipe header
system. Potential locations for mixing tanks are shown of Figure 4-5. A small centrifugal pump (e.g., 10

gpm capacity) may be used to provide additional pressure, if required, to each group of irjection wells to
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attain the optimal injection flow rate and radius. However, the injection flowrate at each injection well is
estimated to range between 0.25 and 0.5 gpm. The PVC header pipe will be laid on the ground during the
injection period, stabilized using sand bags, and will be attached to local groups of injection wells. At
each injection well location, a flexible hose and a portable, reusable well head assembly consisting of a
valve, pressure gauge, and flow meter will be used to connect the supply header pipe to each injection
well head using a quick-disconnect coupling. The injection well head control valve assembly shown in
Figure 4-7 will be used to control injection pressure and flow rate of the electron acceptors and monitor
the volume of fluids injected. The injection well head connection will be pressure tight such that
increased pressures can be applied using a pump to attain the optimal radius of influence. Each injection
event is estimated to last approximately two weeks during which time the temporary header piping and
well head valve assembly will be protected by barriers and cones. Water levels in all Off-Site Area
monitoring wells and wells MW-BX-01 and -02 will be monitored prior to the start of each injection, and
wells located near the active injection points will also be monitored during injection. The process flow

diagram is presented in Figure 4-8.

One trench is proposed from the southwest side of First Street extending out the central turning lane. An
underground supply header pipe will be installed in this trench with stub outs located in manholes on each
end. This structure will allow a mixing tank located on the former BX Gas Station site to be connected to
the temporary header lying along the central turning lane (temporarily barricaded) that distributes the
injection fluid to injection wells located along the center of First Street. At the end of each injection
event, all above grade equipment (with the possible exception of mixing tanks) will be removed from the

site and stored for reuse during subsequent injections.

4.6.4 Injection Implementation

Following the injection and monitoring well installation, baseline sampling, and system installation, electron
acceptors will be injected in the groundwater through injection wells. Calcium peroxide, an oxygen source
along with potassium nitrate, a nitrate source will be mixed in water before injecting into the subsurface.
Anoptimum mix of oxygen and nitrate determined during the bench scale experiments performed on
petroleum hydrocarbons at other sites are 8 mg/L of oxygen and 10 mg/L of nitrates in aquifer, respectively.
The optimum mix of oxygen and nitrate in high TDS environment at SS-17 will be determined during in
situ microcosm study (see Section 4.5). The source of oxygen and nitrate will be injected in the subsurface
so that the concentrations determined during the study are attained in the aquifer. If the microcosm testing
indicates the absence of facultative bacteria in the aquifer, commercially available bacteria will be

injected to promote biodegradation.
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The goal of each injection event is to distribute the injectate across the smear zone lying within the
seasonal high and low water table around each injection well with a solution that will enhance biological
growth and lead to degradation of the COCs. The injected solution is expected to mix with the aquifer
groundwater and be distributed by the injection hydraulic head and the seasonal fluctuation of the water

table. The volume and concentration of the injectate is based on the following:

= an assumed average injection rate of 0.5 gpm per injection well
* an injection period of 3 days per well, or approximately 2,160 gallons per well per event
= an assumption that the injectate will mix with a volume of aquifer groundwater contained in a

25 ft radius by 5 ft vertical interval

Based on the above assumptions, calculations show that approximately 3.3 and 1.5 lbs of Calcium
Peroxide and Potassium Nitrate, respectively, should be mixed in 2,160 gallons of water resulting in an
injectate concentration of approximately 0.018% and 0.0083 % of Calcium Peroxide and Potassium
Nitrate, respectively. Based on the above assumption for aquifer mixing, injecting this volume of
injectate at an injection well will result in achieving 8 mg/L of oxygen and 10 mg/L of Nitrate in the

aquifer.

The initial injection event will be timed to precede the expected rising water table in late spring or early
summer (late May, early June). This will allow the initial injection to penetrate to the lower portion of the
contaminated soil smear zone, when the water table is expected to be low. The rising water table will
then promote upward distribution of microbes and geochemical substrate. The second and third injections
are planned for 2 months and 5 months after the initial injection. These events will take advantage of the
seasonally higher water table (July to October) to impact the entire smear zone, that is, the zone between
the low and high water table. A fourth injection will likely be performed the following spring or summer,
pending review of groundwater monitoring results that will be used as indicators of changes in the local

geochemical environment. Each injection event is expected to last approximately 1-2 weeks.
4.6.5 Performance Sampling

Baseline sampling will be conducted as part of the additional site characterization described in
Section4.3. As shown in Figure 4-5, placement of the monitoring wells during additional site
characterization is anticipated to provide monitoring points in proximity to injection wells that will allow

monitoring of changes in the water table geochemistry and chemical concentrations. However, additional
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monitoring wells may be installed to provide sufficient monitoring points if deemed necessary (e.g., to

account for system design changes resulting from the additional site characterization).

The installed monitoring wells are also expected to provide upgradient, in-plume, and downgradient
monitoring points to evaluate groundwater impacts over time. Up to four rounds of performance

groundwater sampling are anticipated at the following intervals:

2 months after the initial injection, prior to the second injection

3 months after the second injection, prior to the third injection

4 months after the third injection, and prior to the anticipated fourth injection

5 months after the fourth injection, or approximately 1 to 1.5 years after the initial injection

Three additional rounds of groundwater monitoring are anticipated to demonstrate that the remedial goals

for groundwater are being achieved and will be performed at 3 to 6 month intervals.

Monitoring results will be evaluated following each injection and a determination will be made as to the
necessity of further injections. If the results indicate that biodegradation is not progressing at the site, an

alternative remedial approach will be developed to meet the NMED requirements.

Groundwater will be monitored for standard water quality parameters during purging and prior to sample
collection (pH, temperature, specific conductivity, dissolved oxygen, and oxidation-reduction potential).
All groundwater samples will be analyzed for VOCs, F e’* sulfide, sulfate, nitrite, nitrate, alkalinity,
methane, carbon dioxide, and Quantitative PCR (functional genes) (qPCR) (Table 4-3). The results of the
groundwater monitoring will be used to evaluate the progress of changes in the geochemistry indicative of

biological processes and to evaluate COC trends in the aquifer.

The groundwater data will also be used to select a time for post-injection soil sampling that will target the
contaminated soil zone that lies between approximately 5 to 9 feet bgs. Geochemical signatures and
changes in COC concentrations in groundwater will be considered indicators that biological degradation
is occurring. Soil samples will be collected immediately adjacent to baseline sampling locations using
DPT, analyzed for VOCs and nitrate, and the results compared to baseline samples to evaluate

effectiveness of the corrective measure. These samples are intended to demonstrate that the remedial
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strategy is effectively lowering the concentrations of COCs in the target soil zone. Additional rounds of

soil sampling may be required.

4.6.6 Reporting

The results of the additional site characterization, field tests, boring and well logs, injection events, and

performance sampling data will be presented in an Accelerated Corrective Measures Completion Report.

4.6.7 Conclusions

The closure strategy for the on-site source area at and near the former BX Gas Station involves multiple

remedial actions. To date, these have included:

e Free product removal using recovery wells and trenches;
s Operation of a full-scale SVE/bioremediation system; and

e Soil/source removal.

In addition to the above actions that have already been taken at the site, the corrective measures presented
in this ACM Work Plan are designed to address the residual low concentration hydrocarbons that remain

under the road and lateral to the already treated source area.

The technical approach in this ACM Work Plan has been developed to overcome site specific constraints
that include:

e Low hydraulic conductivity;

e High total dissolved solids in the groundwater;

e Several utilities in the area; and

» Remediation under the road with limited traffic interruption.

The combination of the actions already taken at this site, plus the actions outlined in this ACM Work
Plan, is designed to lead to a determination of Remedy in Place. Once completed, No Further Action
(NFA) Site Closure with or without soil and groundwater land use controls (LUCs) which may include
MNA can be achieved.
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APPENDIX A

ACTIVITY HAZARD ANALYSIS
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Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity: Mobilization/Demobilization

Analyzed by/Date:

ACTIVITY / PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

Mobilization

Perform site survey

Perform initial inspections of
the intended work areas

Set up material and
equipment lay-down areas
Establish excavation
locations

Establish DPT soil sample
locations and monitoring well
installation locations
Arrange for utility permits,
notify appropriate authorities
Perform inspections of
vehicles and equipment
arriving/preparing to depart
the site

Set up on-site environmental
monitoring device

Collecting and confirming
applicable worker training
and medical compliance
documentation

Demobilization

Clean up area
Decontaminate equipment
File project documentation in
main field office

Minor cuts, abrasions or
contusions handling
equipment and tools

Heavy lifting (muscle strains
and pulls)

General traffic hazard

Vehicular accident when
moving large equipment to
the support area

Intermittent high noise levels

Dust and flying debris

Equipment moving parts

Wear cut-resistant gloves when handling items with sharp or rough edges.

Practice safe lifting techniques (use mechanical lifting devices such as a dolly
whenever possibie), ensure clear path of travel, good grasp on object, lift with legs
not back, and obtain help when needed to lift large, bulky, or heavy items.

Stay clear of the designated contractor’s route, use signals, harns, etc. when
entering site where workers are present. Post “Men at Work” signage to notify
vehicular traffic of activity being performed adjacent to roadway. Use traffic cones
to demarcate work zone entrance near roadway.

Designate/demarcate vehicle and equipment staging areas. Inform all site
personnel of heavy equipment areas and of their responsibility to stay clear of
moving vehicles and aircraft. Wear high-visibility vests and all times.

Operators/nearby personnel are to wear hearing protection if noise levels are such
that they must raise their voice in order to communicate with someone who is
within arm’s reach (approx. 2') of them. SSHO responsible for determining and
designating when hearing protection is required. Hearing protection is to consist of
either ear muffs or ear plugs that have a noise reduction rating (NRR) of at least 25
dB. Workers must also be able to communicate, hear/recognize/respond to alarms,
and recognize and avoid nearby moving equipment.

Control dust by spraying water in high traffic areas on an as-needed basis. Wear
protective PPE, gloves, long pants, safety glasses.

Ensure that workers are thoroughly trained and competent to perform their
assigned task with the equipment used in implementation work. Ensure that back-
up alarms are functional on equipment. The equipment operators and on-site
Supervisors responsible for the equipment are to ensure that the equipment
inspection forms have been reviewed and completed, and that all moving parts are
guarded if such parts are exposed. Check/test all emergency stop controls. Use
escort vehicles with flashing lights to warn and control local traffic when moving
large equipment to support area.




Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity: Mobilization/Demobilization

Analyzed by/Date:

ACTIVITY /| PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

10.

1.

Striking existing utility lines

Overhead and foot hazards

Snake bite

Insect bite (mosquitoes,

chiggers, fire ants, spiders,
ticks, etc.)

10.

1.

Pre-inspect vehicle moving lanes noting overhead utilities. Do not approach within
10’ of any overhead electric line of 50 kV or less. Additional clearance distance is
required for lines of > 50kV. Reference Section 4.8.8. Verify the location of utility
lines. Pre-plan the move with the local utility companies if utility lines must be
moved. Pre-survey the height of equipment and height of utility lines to determine
which lines must be removed or raised.

Wear hard hats and steel toe shoes, use peripheral vision.

Prior to moving any object or equipment, perform a visual inspection to determine
if a snake is in the vicinity. If a snake is spotted contact the on-site supervisor to
report the location and corrective measures will be implemented. If an incident
occurs, immediately take the victim to nearest medical facility. If immediate
transportation not possible, keep the victim calm and splint the extremity of the
bite. An incident report shall be completed and forwarded to the Project Manager.

Wear protective clothing and use USEPA-registered insect repellent applied and
reapplied in accordance with manufacturer's recommendations (Note some
repellants are intended for use directly on skin, and other more potent repellants
are intended for use on clothing only. If the potential for insect bites appears to be
significant, use both types of repellants). Tuck in pant legs into boots and tape up
boots/pants leg joints with duct tape. Once under the skin, chiggers are difficult to
remove, but can be smothered by applying a commercial ointment, nail polish, or
KWELL® lotion to the affected area. Follow these procedures to remove a tick:

Use tweezers to firmly grasp the tick at its head or mouth, as close to the skin as
possible.

Pull firmly and steadily on the tick until it lets go of the skin.
Swab the bite with alcohol or antiseptic.

Do not use petroleum jelly or a lit match to try to remove a tick.
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Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity: Mobilization/Demobilization

Analyzed by/Date:

ACTIVITY / PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

12. Stung by insects

13. Inclement weather

14. Heat stress

15. Contact with contaminated
media during demobilization

12. Spray USEPA-registered insect repellent around the pant leg, wash the bite area
with soap and water, apply cool compress to the area, call poison control and take
victim to hospital if affected area swells and condition worsens.

13. Stay informed about severe weather, follow hazard communication procedures.

14. Drink plenty of fluids. Take frequent breaks in cool shaded areas. Monitor heat rate
and temperature.

15. Wear appropriate PPE, including gloves, long pants, and eye protection.

Equipment To Be Used

Inspection Requirements

Training Requirements

DPT rig, Drill Rig, field vehicles,
hand tools and two-way
communication devices

Visual inspection prior to use by
user and inspection documented
in accordance with

Section 4.5.2 of the HASP.

All personnel participating in this activity must be current with HAZWOPER training
requirements listed in 29 CFR 1910.120 (e).

Personal Protective
Equipment:

Minimum: Steel toe boots, safety
glasses, nitrile gloves (for
handling contaminated materials),
work gloves (when moving
materials), hard hats, and high
visibility vest.

Optional items: hearing
protection.

HTRW: None anticipated for this
task.

Initial PPE inspection performed
by SSHO. Ongoing (prior to each
use) inspections responsibilities of
PPE users.

PPE training in proper use, care, storage, and limitations. It is anticipated that this has
been covered in employees 40-hr General Site Worker training, which is to be verified
by the SSHO through initial training documentation and reviewed prior to permitting
personnel to participate in site activities, and will be confirmed by visual observations of
worker’s activities.
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Activity: DPT Soil Sampling and Monitoring Well installation

Table A-1. SS-17 Activity Hazard Analysis (AHA)

Analyzed by/Date:

ACTIVITY /| PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

Heavy Equipment Operation

Inspect equipment
Perform safety inspection

Excavating contaminated soil and
sediment

Position excavator over
excavation area

Remove soil and sediment
place in staging area
disposal

Backfill excavation

DPT Soil Sampling

Position DPT rig over point
and drill to depth of injection
Drill to depth and collect soil
sample

Monitoring Well Installation

Position DPT rig over point
and drill to depth of
monitoring well placement
Collect and containerize drill
cuttings

Install and develop well

. Slips/Trips/Falls

. Struck by equipment/moving

parts

Overhead and Foot Hazards

Minor cuts, abrasions or
contusions handling
equipment and tools

Heavy lifting (muscle strains

. and pulls)

. Noise

. Weather

. Vehicular hazard

Manhandling of heavy
machinery

Practice good housekeeping to keep the site clear of obstructions, materials,
equipment and other tripping hazards. Wear appropriate foot protection to prevent
slips and trips. Use caution when working on uneven and wet ground surfaces.

Maintain visual contact with the rig operator. Ensure appropriate PPE and safe
work practice. Be aware of work being performed within 5 ft. Avoid personnel
working in the operator’s blind spot.

Watch out for moving parts, wear protective equipment, hard hat, steel toe boots

Wear cut-resistant gloves when handling items with sharp or rough edges.

Use safe lifting practice, use additional help from coworker

Operators/nearby personnel are to wear hearing protection if noise levels are such
that they must raise their voice in order to communicate with someone who is
within arm’s reach (approx. 2') of them. SSHO responsible for determining and
designating when hearing protection is required. Hearing protection is to consist of
either ear muffs or ear plugs that have a noise reduction rating (NRR) of at least 25
dB. Workers must also be able to communicate, hear/recognize/respond to alarms,
and recognize and avoid nearby moving equipment.

SSHO will notify site workers of inclement weather

Establish speed limit for vehicles traveling around the site.

Ensure that workers are thoroughly trained and competent to perform their
assigned task with the equipment used in investigation. Ensure that back-up
alarms are functional on equipment. The equipment operators and on-site
Supervisors responsible for the equipment are to ensure that the equipment have
been inspected and completed, and that all moving parts are guarded if such parts
are exposed. Check/test all emergency stop controls. Use escort vehicles with
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Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity: DPT Soil Sampling and Monitoring Well installation Analyzed by/Date:

ACTIVITY / PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

10. Fire hazard

11. Minor cuts or abrasions when
handling landfill waste
material (as necessary)

12. Chemical exposure

13. Insect bites

14. Tools or personnel falling in
open trench

15. Exposure to contaminated
media

16. Pinch Points

10.

1.

12.

13.

14.

15.

16.

flashing lights to warn and control local traffic when moving.

All motors must be shut off during refueling. Smoking in the vicinity of the drilling
rig is not permitted. An A-B-C fire extinguisher must be maintained on the drilling
rig and associated motorized equipment. Fuel containers will not be stored within
10’ of the drilling rig motor. Fuel will be stored in UL approved safety containers
with contents clearly labeled. All personnel must stay clear of work zone and
exclusion zone.

Wear cut-resistant gloves when handling items with sharp or rough edges

Wear nitrile gloves during sample collection activities and when handling waste
material.

Shake out boots before donning. Use insect repellants (products containing DEET
should be applied to exposed skin, products containing Permethrin should be applied
to clothing only. Follow manufacturer's recommendations for application). Tape up
pants leg to work boot joints with duct tape. Wear light-colored clothing to better see
and remove any insects. Perform close body inspections at least daily upon leaving the
site.

Maintain a three foot exclusion area around open trench

Follow good decontamination practices (work from top down and outside in).
Nitrile gloves are to be the last item of PPE removed. Wash hands and face
following personal decontamination and prior to performing any hand-to-mouth
activity.

Wear gloves during equipment operation
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Activity: DPT Soil Sampling and Monitoring Well installation

Table A-1. SS-17 Activity Hazard Analysis (AHA)

Analyzed by/Date:

ACTIVITY / PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

17. Air emissions

17. Monitor work/breathing zone through handheld PID follow action levels identified in
Table 5-1 of the HASP.

Equipment To Be Used

Inspection Requirements

Training Requirements

DPT Rig, Hand tools, two way
communication devices, sampling
equipment

Visual inspection prior to use by
user and inspection documented
in accordance with

Section 4.5.2 of the HASP.

All personnel participating in this activity must be current with HAZWOPER training
requirements listed in 29 CFR 1910.120 (e).

Personal Protective
Equipment:

Minimum: Steel toe boots, safety
glasses hard hat, hearing
protection, nitrile gloves

HTRW: In exceptional cases
(escaped VOC vapor) follow
respiratory protection as
described in Table 5-1 of the
HASP.

Initial PPE inspection performed
by SSHO. Ongoing (prior to each
use) inspections responsibilities
of PPE users.

PPE training in proper use, care, storage, and limitations. It is anticipated that this has
been covered in employees 40-hr General Site Worker training, which is to be verified
by the SSHO through initial training documentation and reviewed prior to permitting
personnel to participate in site activities, and will be confirmed by visual observations of
worker’s activities.

SSHO trained in proper calibration, use, and care of air monitoring devices used
(PID/FID). This is a general component of 40-hr HAZWOPER training, and SSHO
must become very familiar with the Operator's Manual for any instrument used.
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Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity: Groundwater Sampling

Analyzed by/Date:

ACTIVITY /| PHASE POTENTIAL HAZARDS RECOMMENDED ACTIONS / CONTROLS
1. Minor cuts, abrasions or 1. Use hand tools that are in good condition. Hand tool users must be familiar with their
Groundwater sampling contusions handling equipment proper use and must use them only in a manner that is consistent with their intended

¢  Well purging and development

»  Collection of groundwater
samples (via small battery-
operated pumps) and
placement of samples into
containers

and tools

N

Slips, Tnips, Falls

3. Back Strain

4. Chemical exposure

5. Insect bites

6. Pinch Points

operation.

2. Clear intended work areas and walking paths of roots, weeds, iimbs and other ground
hazards. Practice good housekeeping to keep the site clear of obstructions, materials,
equipment and other tripping hazards. Ensure that work boots have adequately
aggressive sole design. Use caution when working on uneven and wet ground.

3. Practice safe lifting techniques (use mechanical lifting devices such as a dolly whenever
possible, ensure clear path of travel, good grasp on object, lift with legs not back, obtain
help when needed to lift large, bulky, or heavy items).

4.  Wear nitrile gloves during sample collection activities. Approach from upwind direction
and screen well head space with PID of FID upon opening. |If readings above
background are noted, open well head cover and retreat, allow well to ventilate for
several minutes. Return and commence sampling while monitoring breathing zone with
PID or FID. Work may be performed only if breathing zone areas are determined to be
at background levels.

5. Shake out boots before donning. Use insect repellants (products containing DEET
should be applied to exposed skin, products containing Permethrin should be applied to
clothing only. Foliow manufacturer’'s recommendations for application). Tape up pants
leg to work boot joints with duct tape. Wear light-colored clothing to better see and
remove any insects. Perform close body inspections at least daily upon leaving the site.

6. Wear gloves during equipment operation.

Equipment To Be Used

Inspection Requirements

Training Requirements

Sample collection pumps, tools and
containers (jars, spatulas, spoons,

Visual inspection prior to use by user.

All personnel participating in this activity must be current with HAZWOPER training
requirements listed in 29 CFR 1910.120 (e).

etc.)

Personal Protective Initial PPE inspection performed by  [PPE training in proper use, care, storage, and limitations. It is anticipated that this has
Equipment: SSHO. Ongoing (prior to each use) |been covered in employees 40-hr General Site Worker training, which is to be verified by
Minimum: Steel toe boots, safety inspections responsibilities of PPE the SSHO through initial training documentation and reviewed prior to permitting

glasses users. personnel to participate in site activities, and will be confirmed by visual observations of

Optional items: Hardhat, hearing
protection. If sampling done
concurrently with drilling, observe
Drilling AHA PPE as well.

HTRW: None anticipated during
regular sampling.

FID to be subjected to calibration and
operational checks in accordance with
manufacturer's recommendations {but
not less than daily)

worker’s activities.

SSHO trained in proper calibration, use, and care of air monitoring devices used
(PID/FID). This is a general component of 40-hr HAZWOPER training, and SSHO must
become very familiar with the Operator’s Manual for any instrument used.
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Activity: Equipment and Personal Decontamination

Table A-1. SS-17 Activity Hazard Analysis (AHA)

Analyzed by/Date:

ACTIVITY / PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

Personal Decontamination

e Wash hands

e  Segregate removal of PPE
(wash and rinse reusable
items, dispose of non-reusable
items)

Decontamination of Heavy

Equipment

e Use steam pressure washer in
decontamination area

1. Slips, Trips, Falls

2. Exposure to contaminated
media

3. Noise

4. Flying projectiles

5. Falling objects

6. Strains/sprains from heavy
lifting

1. Clear intended decon pad location of roots, weeds, limbs and other ground
hazards. Practice good housekeeping to keep the site clear of obstructions,
materials, equipment and other tripping hazards. Wear appropriate foot protection
to prevent slips and trips. Use caution when working on uneven and wet ground
surfaces.

2.  Follow good decontamination practices (work from top down and outside in).
Nitrile gloves are to be the last item of PPE removed. Wash hands and face
following personal decontamination and prior to performing any hand-to-mouth
activity.

3. Pressure washer operator must wear hearing protection (muffs or plugs with NRR
of at least 25 dB)

4. Restrict other personnel from decon pad during pressure washing operations.
Pressure washer operator must exercise care when directing the wand so that it is
not pointing at himself/herself or at any other worker. Pressure washer operator
must wear safety glasses with side shields and brow protection or goggles.

5. Place items to be decontaminated on ground or on washing/drying racks in a
manner that they are secure and will not fall. Wear steel toe safety footwear.

6. Practice safe lifting techniques (use mechanical lifting devices such as a dolly
whenever possible, ensure clear path of travel, good grasp on object, lift with legs
not back, obtain help when needed to lift large, bulky, or heavy items)

Equipment To Be Used

Inspection Requirements

Training Requirements

Hand tools (hand brushes, garden
sprayers, etc.), pressure washer,
FID for screening to ensure
effective decontamination

Visual inspection prior to use by
user. Check wooden handles for
cracks or splinters.

Inspect pressure washer prior to
putting into service to ensure that it
is in good working order, and
ensure that fittings are secure.

FID to be subjected to calibration
and operational checks in
accordance with manufacturer’'s
recommendations (but not less
than daily)

All personnel participating in this activity must be current with HAZWOPER training
requirements listed in 29 CFR 1910.120 (e).
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Activity: Equipment and Personal Decontamination

Table A-1. SS-17 Activity Hazard Analysis (AHA)

Analyzed by/Date:

ACTIVITY / PHASE POTENTIAL HAZARDS RECOMMENDED ACTIONS / CONTROLS
Personal Protective Initial PPE inspection performed PPE training in proper use, care, storage, and limitations. It is anticipated that this has
Equipment: by SSHO. Ongoing (prior to each | been covered in employees 40-hr General Site Worker training, which is to be verified
Minimum: Steel toe boots, safety use) inspections responsibilities of | by the SSHO through initial training documentation and reviewed prior to permitting
glasses PPE users. personnel to participate in site activities, and will be confirmed by visual observations of
Optional items: Hardhat, hearing worker’s activities.
protection

HTRW: Decontamination area
pressure washer operators are to
wear safety impact eye protection
with side shields and brow
protection or goggles, hearing
protection, and nitrile gloves. If
contact with overspray cannot be
avoided, rain suit or moisture-
repellant disposable coveralls may
be specified by the SSHO

SSHO trained in proper calibration, use, and care of air monitoring devices used
(PID/FID). This is a general component of 40-hr HAZWOPER training, and SSHO must
become very familiar with the Operator’s Manual for any instrument used.
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Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity. Electron Acceptor Chemical Injection

Analyzed by/Date: Rob Rolon/Mar 23, 2009

ACTIVITY / PHASE

POTENTIAL HAZARDS

RECOMMENDED ACTIONS / CONTROLS

Electron Acceptor Chemical Injection

After mobilization of equipment
and position of equipment in
respective areas

Perform injection system leak
check after final assembly with
water prior to start-up of
chemical mixing activity
Calibrate injection flow meter to
specific injection rate

Ensure electron acceptor
chemicals are added to Site
Chemical Inventory and MSDS
from the respective
manufacturer is on-hand
Ensure chemical container
labels are legible

Fill mixing container with 2,000
gallons of water

Weigh out preselected amount
of calcium peroxide powder
and potassium nitrate powder
in a pre-weighed containers to
ensure product weight
accuracy

Add calcium peroxide powder
using a funnel into the mixing
container, then add the
potassium nitrate

Transfer mixture solution into
holding tank

Performing injection activity

—

Minor cuts, abrasions or

contusions handling equipment

and tools

N

Slips, Trips, Falls

3. Back Strain

4. Chemical exposure

5. Insect bites

6. Pinch Points

Use hand tools that are in good condition. Hand tool users must be familiar with their
proper use and must use them only in a manner that is consistent with their intended
operation.

Clear intended work areas and walking paths of roots, weeds, limbs and other ground
hazards. Practice good housekeeping to keep the site clear of obstructions, materials,
equipment and other tripping hazards. Ensure that work boots have adequately
aggressive sole design. Use caution when working on uneven and wet ground.

Practice safe lifting techniques (use mechanical lifting devices such as a dolly whenever
possible, ensure clear path of travel, good grasp on object, lift with legs not back, obtain
help when needed to lift large, bulky, or heavy items).

During mixing of amendments into 2,000 gallons of water, personnel shall wear face
shield, nitrile gloves, and Tyvex coveralls. In addition, personnel shall try to position
themselves upwind of mixing basin while adding amendments into mixing basin. If
visible amounts of particulate powder are produced, personnel shall use a filtering face
piece devise under the face shield. Airbome concentration of Particles Not Otherwise
Specified (PNOS) shall be maintained below 3 mg/m3 for respirable particles and less
then 10 mg/m3 for inhalable particles. If concentrations of PNOS are not controlled
below these values, a half-face piece air purifying respirator with High Efficiency
Particulate Air (HEPA) filter shall be required to minimize exposure to personnel.
Prior to donning respirators, personnel shall be medically qualified by a licensed
health care practitioner and fit-tested on the specific respirator.

Current work plan concentrations calls for mixture concentrations below 0.1 percent
which is one order of magnitude below the corrosive mixture value of 1 percent.

Perform visual inspection of equipment prior to placing hands in areas where insects
may gather. Use insect repellants (products containing DEET should be applied to
exposed skin, products containing Permethrin should be applied to clothing only. Follow
manufacturer's recommendations for application). Tape up pants leg to work boot joints
with duct tape. Wear light-colored clothing to better see and remove any insects.
Perform close body inspections at least daily upon leaving the site.

Personnel shall not reach within the mixing basin during mixing activities. Any
equipment repairs to the mixing basin require implementation of Lock-Out/Tag-Out
procedures.
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Table A-1. SS-17 Activity Hazard Analysis (AHA)

Activity: Electron Acceptor Chemical Injection

Analyzed by/Date: Rob Rolon/Mar 23, 2009

7. Struck-By hazards

8. Noise
9. Ingestion
10. Storage

7. Personnel shall use hardhats and safety glasses while working around equipment.

8. Operators/nearby personnel are to wear hearing protection if noise levels are such
that they must raise their voice in order to communicate with someone who is within
arm’s reach (approx. 2’) of them. SSHO responsible for determining and
designating when hearing protection is required. Hearing protection is to consist of
either ear muffs or ear plugs that have a noise reduction rating (NRR) of at least 25
dB. Workers must also be able to communicate, hear/recognize/respond to alarms,
and recognize and avoid nearby moving equipment.

9. No hand-to-mouth activities allowed during this activity. Personnel shall doff
protective nitrile rubber gloves and wash hands thoroughly prior to conducting hand-
to-mouth activities.

10. Al amendment containers shall meet the requirements of the 29 CFR 1910.1200,
Hazard Communication standard. Container labels if defaced shall be replaced
ASAP. All chemicals shali be listed on the Site Chemical Inventory form and the
respective Material Safety Data Sheets will be available on-site.

Equipment To Be Used

Inspection Requirements

Training Requirements

Mixing basin, storage tank, injection
wells and emergency eye wash
station.

Visual inspection prior to use by user.

All personnel participating in this activity must be current with HAZWOPER training
requirements listed in 29 CFR 1910.120 (e).

Personal Protective

Equipment:

Minimum: Steel toe boots, safety
glasses, hardhat, hearing protection,
nitrile rubber gloves and face shield.
Optional items: If visible particulates
are present, personnel shall use
filtering face-piece devise. If PNOS
are above the levels listed in AHA,
personnel shall don half-face air
purifying respirator with HEPA filters.

{HTRW: None anticipated during

regular sampling.

Initial PPE inspection performed by
SSHO. Ongoing (prior to each use)
inspections responsibilities of PPE
users.

PPE training in proper use, care, storage, and limitations. It is anticipated that this has
been covered in empioyees 40-hr General Site Worker training, which is to be verified by
the SSHO through initial training documentation and reviewed prior to permitting
personnel to participate in site activities, and will be confirmed by visual observations of
worker’s activities.
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APPENDIX B

HOLLOMAN AFB STANDARD OPERATING PROCEDURES



HOLLOMAN AIR FORCE BASE
STANDARD OPERATING PROCEDURES

HAFB SOP-1 Documentation, Sample Handling, Chain-of-Custody, and Shipping
HAFB SOP-2 Sampling Equipment Decontamination

HAFB SOP-3 Staking, Utility Clearance, and Permitting

HAFB SOP-4 Direct Push Sampling for Soil and Groundwater

HAFB SOP-5 Soil Sampling for Chemical Analysis

HAFB SOP-6 Procedure for Field Screening of Volatile Organics

HABP SOP-7 Lithologic Description and Geotechnical Sampling

HAFB SOP-§ Groundwater Sampling for Chemical Analysis

HAFB SOP-9 Field Management of Investigation-Derived Waste (IDW)

HAFB SOP-10 Borehole Abandonment and Site Restoration

B-1



SOP HAFB-1
DOCUMENTATION, SAMPLE HANDLING,
CHAIN-OF-CUSTODY, AND SHIPPING

1.0 OBJECTIVE

This SOP contains specific details concerning sample control, documentation, and transportation procedures.

2.0 EQUIPMENT AND MATERIAL

The following equipment will be necessary to complete sample documentation, handling, and shipment:
Forms and Records

. Log books;

. Chain-of-custody forms;

. Custody seals;

. Sample identification labels; and,
Shipping Supplies

. Clear tape;

. Rigid plastic coolers;

. Strapping tape;

. “This Side Up” arrow labels;
. Address labels;

. Heavy-duty plastic trash bags and ties;

. Small and large re-sealable plastic bags;
e Protective mesh for various sample bottle sizes; and
] Ice.
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3.0 METHODOLOGY

Sample control and documentation are necessary to ensure the defensibility of data and to verify the
quality and quantity of work performed in the field. Accountable documents include field log books,
instrument calibration log books, sample logs, correspondence, sample labels, chain-of-custody forms,
photographs, and analytical records. All information pertinent to a field activity must be entered into a
log book, including uncompleted work.

3.1 SAMPLE CONTROL AND DOCUMENTATION

All log books should be numbered and are to be bound with consecutively numbered pages; log book
pages and data should never be removed. Loose-leaf forms, sample logs, and figures used for sample
location will be kept in a 3-ring binder. Indelible black ink will be used for recording all data. At
minimum, the following data should be recorded during the course of the investigation:

. Date, field observations, and weather conditions, including any unusual circumstances;
. Calibration of field equipment before sample analysis;

. Names of field crew members;

. Name of the sample collector;

. Identification of sampling location and depth of sample;

. Rough sketch of sampling location related to significant physical object;

. Depth to water at groundwater sampling locations;

. Purge method and purge volume;

. Sample collection method;

o Types and numbers of sample containers used;

. Preservatives used;

. Results of field analysis; and

. Sample observations (color, turbidity, odor, soil type, etc.).

To change an incorrect entry, draw a line through the entry, write the change above or adjacent to the entry,
and date and initial the change. If anyone other than the person to whom a log book is assigned makes an
entry, that person should date and sign the entry. All project log books are to be turned over to the field
manager at the end of each work period and to a central file at the end of the field activity.

3.2 SAMPLE LABELING
In addition to the field log book, a complete sample label should be filled out for each sample.

All sample containers should be sealed immediately after sample collection. Samplers should place the
completed sample label onto the sample container and secure it with clear tape. Sample labels must



identify the sample ID, site, sample type, sampler's initials, sampling location, depth, time, date, analyses
requested, laboratory, containers, and any special instructions. Labels should be completed with black
waterproof ink.

3.3 SAMPLE CONTROL/CHAIN-OF-CUSTODY/SHIPMENT

Once the samples have been collected and labeled, they should be kept cool with ice or in a refrigerator.
The following procedures are for sample handling and shipment to a laboratory for analysis:

Fill out a chain-of-custody form for every sample shipping container (cooler). Information recorded
on this form includes the following:

- Samples collected and corresponding laboratory analyses;
- Time and date of sample;

- Sample number;

- Type of sample;

- Sampler's initials;

- Preservatives used;

- MS/MSD analysis;

- Relinquisher's signature, date, and time; and

- Special instructions.

Double check the information on the chain-of-custody form against the sample labels and sample
logs. Make sure each sample is accounted for and that samples are being sent to the correct
laboratory.

Wipe the sample container exteriors dean with a paper towel dampened with clean water.

Ensure that each container has a properly completed label.

Place the sample containers in re-sealable plastic bags. Containers from the same sample location
and depth can be placed in the same bag, but separate samples from different sites will not be
placed in the same bag to prevent cross-contamination.

Place the sample container(s) in a cooler lined with a large plastic garbage bag.

Pack the container(s) with ample amounts of packing material to prevent possible breakage. This
material should be placed under the container(s) and between all containers for multiple container
shipments to prevent the containers from touching each other or the bottom of the shipping
container.

Place ice among the sample containers to maintain the samples at or below 4°C during transport.
Add any needed packing material to fill all void spaces.

Seal the completed chain-of-custody form for the appropriate cooler in a re-sealable plastic bag and

tape it to the inside of the top lid of the cooler. The sample custodian should retain the duplicate
copy of the form and maintain it in a file of field documentation.
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Securely close the outer shipping container with strapping tape around both ends. If there is a drain
on the cooler, tape it shut.

Affix signed and dated custody seals to all closures on the shipping container to prevent tampering.
Affix "This Side Up" arrows on two opposing sides of the center. No DOT placards are required.

Compliance with all applicable DOT and International Air Transport Association (IATA) shipping
regulations is required.

4.0 COMMENTS
To expedite the sampling and shipping process, it is recommended that preprinted sample labels,
chain-of-custody forms, address labels, and overnight delivery forms be used.

If using a refrigerator to store samples, monitor the temperature using a thermometer and be careful
not to freeze water samples.



SOP HAFB-2
SAMPLING EQUIPMENT DECONTAMINATION

1.0 OBJECTIVE

Decontamination of boring equipment and sampling tools is performed as a QA measure and safety
precaution. It helps prevent cross-contamination among samples and helps maintain a clean working
environment for the safety of field personnel. The methodology for decontamination was prepared in
accordance with the following documents:

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

NIOSH, OSHA, USCG, and EPA. 1985. 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 EPA.
U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control,
NIOSH report, October 1985. Washington, D.C.: U.S. Government Printing Office.

2.0 EQUIPMENT AND MATERIAL NEEDS

. Soap: Laboratory grade, non-phosphated - or equivalent;

] Tap water;

] Reagent-grade water;

. Pesticide-grade isopropanol;

. Cleaning brushes;

. Cleaning containers: plastic bucket and galvanized steel pans:
] Waste containers; and

. Health and safety equipment as outlined in the HASP.

3.0 METHODOLOGY

Small, reusable equipment, including sampling equipment, is mainly decontaminated by rinsing with
liquids that include soap or detergent solutions, tap water, deionized water, or solvents. Following
decontamination, if the equipment is not to be reused immediately, it will be stored, protected from
recontamination by wrapping in aluminum foil, and appropriately rinsed before the next use.
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3.1 PRE-SAMPLING DECONTAMINATION ACTIVITIES
. Don the appropriate PPE, as specified in the HASP and as required for the specific work area.

. Assemble containers and equipment for decontamination, designing the decontamination station in
such a manner as to prevent liquid from spilling onto the ground.

. Decontaminate all new equipment or equipment not previously decontaminated before use.
. If the protective wrapping on a piece of pre-cleaned equipment has been torn, or if there is any

question about its cleanliness, the equipment should be considered contaminated and undergo the
full decontamination procedures before it is used.

3.2 DECONTAMINATING SAMPLING EQUIPMENT

. Remove any solid particles from the equipment or material by brushing and rinsing with available
potable water. This will remove gross contamination.

. Wash equipment with a brush and a phosphate-free detergent solution.

. Rinse equipment thoroughly with potable water.

. Double rinse the equipment with reagent grade water.

. Allow equipment to air dry thoroughly. It there is not enough time to air dry completely, the
equipment should be rinsed with copious amounts of reagent water. Equipment may then be reused
immediately.

. Unless the equipment is going to be used immediately, it must be wrapped in new aluminum foil,

shiny side out, to keep it clean until needed. For large bulky equipment, new visqueen can be
substituted for the aluminum foil.

3.3 DECONTAMINATION OF LARGE EQUIPMENT

Drilling equipment (rigs, drill rods, augers, bits, etc.), DPT equipment, and other large pieces of field
equipment, unable to be decontaminated using the method described above, must be high-pressure steam
cleaned before and after each use.

Steam cleaning will be performed at an appropriate central decontamination area specified by the Base.
The decontamination area must be capable of containing decontamination fluids and allow for managing
of investigation-derived wastes (IDW) as specified in SOP-9.



4.0 COMMENTS

Any field equipment not used during a field activity must be decontaminated before its return to the
equipment stock for reuse at another site. This requirement applies even if the aluminum foil on
pre-cleaned equipment is not torn. This requirement can be waived only if after initial
decontamination, the equipment was scaled in plastic.

At each phase of the decontamination process, decontamination fluids and rinsates should be
collected and managed as outlined in the appropriate SOP.

Isopropanol rinse should be omitted for any equipment such as plastic well sounding tapes.

Solvents should not be used on any type of non Teflon plastic equipment that will contact an
environmental sample or be introduced into a monitoring well.



SOP B-3
STAKING, UTILITY CLEARANCE, AND PERMITTING

1.0 OBJECTIVE

To ensure the health and safety of field sampling personnel and prevent damage to underground utilities
during soil sampling, precautions must be taken to property locate hazards such as gas lines, high-voltage
electrical lines, water mains, communication lines, sewer lines, and so forth.

Before any intrusive work (including hand-auger borings) can begin at Holloman Air Force Base,
sampling locations at each site must be cleared and a proper digging permit must be obtained.

2.0 EQUIPMENT AND MATERIAL NEEDS

. Wooden stakes, lathes, hubs, surveyor flags, and/or spray paint;

. Small sledge-type hammer;

] Permanent marker;

. Site maps; and

. Base Civil Engineering Clearance Request (Air Force Form #103).

3.0 METHODOLOGY

. Begin the site clearance procure by locating and marking all soil boring locations at each site, using
the following guidelines:

- If possible, procure ahead of time utility maps so that the preliminary positioning of sample
locations will avoid underground obstructions.

- Visually scan each sample location to be sure that there are no obvious underground lines or
obstructions.

- Pound the flag and the hub/stake firmly into the ground, making sure that it is clearly marked
with the site number and the bore-hole number. If the location is on a paved surface, it
should be marked with spray paint.

. To obtain all utility clearances, site tours must be completed with appropriate representatives of the
Base utilities (electric, plumbing, and Army cable) and New Mexico One Call.



New Mexico One Call coordinates the location of on-Base utilities, including US West phone lines,
Simmons' cable lines, and Standard Transport pipe fuel lines. They will provide a control number and
submit locator requests. New Mexico One Call can be reached at (800) 321-2537.

o During the site tours, have the locators mark utility locations with flags or spray paint.

. If possible, obtain a blanket site clearance to cover possible additional boring locations at the site.
(For certain utilities, this may not be possible. In which case, inquire about the procedure necessary
to gain additional clearances).
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SOP HAFB-4
DIRECT PUSH SAMPLING FOR SOIL AND GROUNDWATER

1.0 OBJECTIVE

Direct push technology (DPT) will be used to rapidly collect soil and water samples. This technique
provides for collection of undisturbed samples and does not generate soil cuttings. This SOP discusses
the DPT method only; for actual soil and groundwater sampling procedures. Please refer to the
appropriate SOP for soil and groundwater sampling.

2.0 EQUIPMENT AND MATERIAL NEEDS

The DPT operator will need a copy of the subcontractor work plan, waste containers and appropriate
health and safety gear. All additional equipment and materials will be provided by the DPT
subcontractor. The DPT subcontractor should be equipped with a rig capable of pushing 20 ft and
collecting soil and groundwater samples from any interval within that depth. Equipment should include at
minimum the following items:

. Hydraulic ram with hammer assembly;
. 1-to 3.25 -inch outside diameter drill rods;
. Piston-type, split-spoon, or equivalent soil sampling device that allows for lithologic characterization

and retrieval of at least 400 mL of sample volume;

. GeoProbe, Hydrocone, bailer, Teflon tubing and peristaltic pump, or equivalent water sampling
device;

. Small diameter PVC risers and screen to make temporary wells if recovery is too slow;

. Decontamination equipment; and

. Health and safety equipment, as outlined in the HASP.

3.0 METHODOLOGY

. Verify that the subcontractor has the necessary drilling and sampling equipment, as well as proper
decontamination supplies.

. Confirm that sampling locations are staked and that the clearances from all on-Base and off-Base
utilities have been obtained. Do not begin the sampling until proper digging permits have been
obtained and all of the utilities have been marked.



Locate the sample location and position the DPT rig. If the sample point is on thick asphalt or
concrete, the DPT subcontractor will use a hammer-drill or equivalent to drill a hole through the
pavement.

Verify that the sampling tip has been properly decontaminated.

For soil sampling, hydraulically advance the sampler to above the target sample interval, unlock
the piston point, and advance the sampling device through the sampling interval:

- Pull the rods using the hydraulic apparatus and remove the sample insert or split spoon.
- Log the soil and collect the required samples as specified in the field sampling plan.

Continue sampling at additional depth intervals or abandon the borehole, as appropriate for the
location.

If groundwater sampling is necessary, advance the sampler into the water table and collect a
sample with the sampling device.

Collect and manage all wastes as specified in the IDW SOP-9.

Abandon all boreholes and repair pavement before moving to a new site (see the SOP-10 for
abandonment).

4.0 COMMENTS

If a buried object impedes the DPT sampler or if an insufficient sample volume is recovered,
reposition the rig in a location to satisfy the intent at the original sample point and try again. Note
this on the borehole logging form.

If the total recovered sample volume is insufficient for both screening and laboratory analysis, a
second hole will be pushed as close as possible to the original hole and an additional sample will
be taken from the same depth interval. The two samples will be composited prior to sampling for
chemical analysis.

If a situation arises in which the groundwater recharge is too slow to allow sampling, a PVC well
can be inserted temporarily for sampling at a later time.

If obstructions exist or if a borehole must be moved to avoid utilities, it should be relocated to a
position that satisfies the intent of the original location.

To obtain the actual digging permit, a Base Civil Engineering Clearance Request Form (AF103)
must be completed and signed by appropriate parties. (Note that the locators should also sign the
form in the appropriate space, as well as 1nitial the site figures). This process is usually expedited
through coordination with a representative of the Civil Engineering's Environmental Flight (CEV).
Once a digging permit has been issued, it is valid for one month.
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Proper preparation in the initial location and staking is critical for expediting the sampling process.
If sampling locations are not properly marked and cleared, significant costs could be incurred
through delays while waiting for drilling permits.

New Mexico One Call requires a 48-hour advance notice before drilling may proceed.

Utility locators may require information about how long the job will last, the type of marker being
used, and the location of the boreholes. Be prepared to provide the various utility locators and

signatories on the drilling permit with multiple copies of site figures and location maps.

When doing any intrusive work on the Base, the contractor must have a valid permit on hand.
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SOP HAFB-5
SOIL SAMPLING FOR CHEMICAL ANALYSIS

1.0 OBJECTIVE

Soil samples will be collected for chemical analysis to enable determination of the nature and extent of
contamination in soil. Groundwater samples will be collected from monitoring wells or from inert tubing
through the direct push sampling methods.

The following procedures were designed to ensure consistent and high quality data collection and are in
accordance with EPA procedures for sample collection as detaited in the following document:

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

2.0 EQUIPMENT AND MATERIAL NEEDS

. Appropriate number and types of sample containers (see Table HAFB 5-1);

. Pre-cleaned stainless steel sampling spoons and knife;

. Sample coolers and ice;

. Appropriate field documentation forms and an indelible ink pen;
) Sampling equipment decontamination supplies;

. Waste containers;

L Health and safety equipment, as specified in the HASP.

3.0 METHODOLOGY
. Verify that the subcontractor has the necessary drilling and sampling equipment, as well as proper
decontamination supplies.
. Confirm that sampling locations are staked and that the clearances from all on-Base and off-Base

utilities have been obtained. Do not begin the sampling until proper digging permits have been
obtained and all of the utilities have been marked.

. Locate the sample location and position the DPT rig. If the sample point is on thick asphalt or

concrete, the DPT subcontractor will use a hammer-drill or equivalent to drill a hole through the
pavement.
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Verify that the sampling tip has been properly decontaminated, as specified in decontamination
SOP before beginning penetration.

For soil sampling, hydraulically advance the sampler to above the target sample interval, unlock
the piston point, and advance the sampling device through the sampling interval.

- Pull the rods using the hydraulic apparatus and remove the sample insert or spilt spoon.
- Log the soil and collect the required samples as specified in the Work Plan.

Continue sampling at additional depth intervals or abandon the borehole, as appropriate for the
location. To determine if sufficient depth has been covered, see the Work Plan.

If groundwater sampling is necessary, advance the sampler into the water table and collect a
sample with the sampling device as specified in appropriate SOP.

Collect and manage all wastes as specified in the appropriate SOP.

Abandon all boreholes and repair pavement before moving to a new site as specified in appropriate
SOP.

4.0 COMMENTS

The supervising geologist should be prepared and have all the supplies available on site to conduct
all planned sampling at each site.

Container and preservation requirements for various analytical methods are detailed in Table
HAFB 5-1.
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TABLE HAFB 5-1

CONTAINER AND PRESERVATION REQUIREMENTS FOR SOIL SAMPLING

Maximum Holding Time’

Reference Parameter Container' Sample
Method Preservation ° | Extraction Analysis
TPH-gas/diesel/ . . o

EPA 8015 BTEX 1x4 oz wide mouth jar, G Ice to 4°C - 14d
EPA 418.1 TRPH 1x8 oz wide mouth jar, G Ice to 4°C -- 14d
EPA 8260 Volatile Organics | 2x40 mL G. Septa vial Ice to 4°C -- 14d
EPA 8270 B/N/A 1x8 oz wide mouth jar, G Ice to 4°C 7d 40d
”Sfe?iI;S6OOO/7010 Metals 1x8 oz wide mouth jar, G Ice to 4°C -- 6 months
SW 846:9045 pH 1x2 oz wide mouth jar, G Not specified -- ASAP
EPA 8080 PCBs/Pesticides 1x8 oz wide mouth jar, G Ice to 4°C 7d 40d
Full suite
(8240, 8270, TCLP 2x8 oz wide mouth jars, G Ice to 4°C - 14d
6000/7010)

' All containers must have Teflon-lined seals (Teflon-lined septa for all VOA vials).
2Container volumes may vary slightly depending upon laboratory specific requirements.
*When only one holding time is given, it implies total holding time from sampling until analysis.

G = glass
d = day
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SOP HAFB-6
PROCEDURE FOR FIELD SCREENING OF
VOLATILE ORGANICS

1.0 OBJECTIVE

Soil samples can be screened in the field for relative concentrations of total volatile organic constituents
(VOCs) rapidly and inexpensively. It is important to note; however, that the screening technique is
relative and will not quantity the exact concentration of the particular constituents present in the sample
matrix. The procedure is only used to determine the relative concentrations of VOCs between sets of soil
samples. For example, if 10 soil samples are collected vertically from one soil boring, the screening
technique can be used to determine which samples may have relatively higher concentrations of VOCs
with respect to the other samples. Section 2.0 covers equipment required to perform the screening.
Section 3.0 presents the steps required to perform the sampling.

2.0 EQUIPMENT AND MATERIAL

The following equipment is required for field VOC screening:

° A photoionization detector (PID) or a flame ionization detector (FID);
L Sample containers such as glass jars and aluminum foil or resealable plastic bags; and,

. Calibration gas for the FID on PID (isobulylene for PIDs, methane for FIDs).

3.0 METHODOLOGY

The following steps are employed when screening soil samples for total concentrations of VOCs. The
procedure assumes that a fraction of the soil sample has already been collected using the soil sample
procedure SOPs.

. Place a fraction of the soil sample collected in a glass jar and cover the jar mouth with aluminum
foil or place the sample in a resealable plastic bag. Place the samples in a warm place or area of
stable temperature such as a building or temperature controlled environment.

. Allow all the samples to equilibrate to the temperature controlled environment.

. Turn the PID and FID on and calibrate the instrument using the appropriate calibration gas; (i.e.
methane for a FID and isobutylene for a PID) using the procedures specified by the manufacturer.

. Insert the probe from the PID or FID into the headspace of the jar (i.e., through the aluminum foil

lined lid) or through the plastic bag and collect a sample of the air in the headspace of the jar or
bag.
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Observe and record the headspace measurement as parts per million (ppm) in the field notebook or
soil boring tog. Note which type of instrument and the calibration gas that was used.

Repeat the previous steps until all the samples have been screened.

4.0 COMMENTS

Obtaining a good sample for chemical analysis for VOCs is the first priority.
Field screening the sample for VOCs using a PID or FID is second priority.

Transcribing the lithologic descriptions and collecting geotechnical samples is the last priority.



SOP HAFB-7
LITHOLOGIC DESCRIPTION AND
GEOTECHNICAL SAMPLING

1.0 OBJECTIVE

Lithologic logging will be performed to define the subsurface geology. All soils will be described using
the United Soils Classification System (ASTM Designation D 2488-84: Standard Practice for Description
and Identification of Soils [Visual-Manual Procedure]).

2.0 EQUIPMENT AND MATERIAL NEEDS

. Tape measure;
. Munsell soil color chart;
. Hand lens;

. Knife or spatula;

° Dropper with 10% HC1 for calcium carbonate test;
. LaMotte soil texture kit or small vial;

. Water;

. Borehole log forms; and

. Health and safety equipment, as specitied in the HASP.

3.0 METHODOLOGY
. Note penetration rates and comments in "remarks" section of logging form (e.g. "easy penetration”,
hammering required”, "2 ft in 3 minutes", etc.) If using a drop hammer, record blow counts.

. Measure entire sample length and record recovery (as total footage recovered over the total length
that sampler was pushed) to nearest tenth of a foot. Mark lithologic changes on logging form.

. Separate a small, representative portion of each distinct soil to be identified.
. Identity the color using the Munsell chart.
. Identify the soil type using the field tests outlined in the ASTM guidance. All required tests

considered appropriate for soil type should be performed (i.e. tests for fine-grained soils, such as
plasticity, need not be performed on coarse-grained soil).



Record descriptions of the soil on the borehole log form. To facilitate the comparison of logs, all
descriptions should use the following order and style:

- Soil type (Silty SAND w/Clay);

- Soil Color (Moderate yellow brown (10YR5/4),

- Moisture content;

- Angularity and shape of particles (if a sand or gravel);
- Consistency;

- Cementation;

- Structure;

- Dry strength;

- Dilatancy;

- Toughness;

- Plasticity;

- Miscellaneous descriptors (roots, nodules, odors, texture percentages from the LaMotte kit, etc);
- USGS Code (SM)

Note all visible contamination, PID/FID measurements, odor, or any observed evidence of
contamination in the sample.

As necessary, identify the percentages of sand, silt, and clay in each sample using a LaMotte soil
texture kit, or by settling using a small vial or bottle.

The sample should be placed in a soil jar or steel tube and seated with as little air as possible.
Label the contained for shipment to a lab for geotechnical grain size distribution (without the

hydrocarbons portion of the test) (ASTM D421 and D422). Atterberg Limits (ASTM D4318), and
moisture content (ASTM D2216).

4.0 COMMENTS
Obtaining a good sample for chemical analysis is the first priority, collect chemical samples for
volatile organic compounds (VOCs) before logging the soil core or taking geotechnical samples.
Because visible contamination and field screening by FID/PID is used to define extent at
contamination, it is essential that all observations concerning odor and staining and PID or FID
readings are recorded on the logging form.
Consistent logging is important for accurate characterization of site geology. Although the

geologist may need to use his/her professional judgment to infer contacts and lithology, using the
tests listed in the ASTM method will ensure consistent results.

B-20



TABLE HAFB 7-1
CONTAINER AND PRESERVATION

REQUIREMENTS FOR GEOTECHNICAL SAMPLES

Reference Method Parameter Minimum Volume Container
ASTM D4318 Atterberg Limits 100 grams 4 oz glass jar'
ASTM D2216 Moisture content 50-100 grams 4 oz glass jar'

ASTM D421 & 422 Grain size 3040 grams 2- to 4- oz glass jar'

"OK to combine these analyses into a larger container.
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SOP HAFB-8
GROUNDWATER SAMPLING FOR CHEMICAL ANALYSIS

1.0 OBJECTIVE

Water samples will he collected for chemical analysis to enable determination of the nature and extent of
contamination in groundwater. Groundwater samples will be collected from monitoring wells with inert
tubing or with direct push sampling methods through the DPT rods.

The following procedures were designed to ensure consistent and high quality data collection and are in
accordance with EPA procedures for sample collection as detailed in the following document:

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

2.0 EQUIPMENT AND MATERIAL NEEDS

. Appropriate number and types of sample containers (see Table HAFB 8-1);

. Pre-cleaned stainless steel sampling spoons and knife;

. Sample coolers and ice;

. Appropriate field documentation forms and an indelible ink pen;
. Sampling equipment decontamination supplies;

. Waste containers;

e Health and safety equipment, as specified in the HASP.

3.0 METHODOLOGY
. Ensure that all equipment is properly calibrated and operated by following the manuals provided by
the equipment manufacturer. Record results of the equipment in the log book.

. Calculate the approximate volume of the inert tubing (Teflon) using the formula

V=13.1415 x r*x Length x 7.48 gal/ft.
Or if the tubing is % -inch, simply multiply the tubing length by 0.0102 gal/foot.

e Attach the peristaltic pump to the tubing as indicted in the pump instructions.

. Purge the tubing slowly at first to avoid entraining air in the tube. Purge the appropriate volume
and store it in the appropriate waste container.
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. Fill sample bottles in the following order:

- Volatile organic compounds
- Semi-volatile organic compounds

- Metals

- Wet tests

. Place sample containers on ice and handle as indicted in the appropriate SOP.

] When sampling is complete, remove tubing from the DPT rods and dispose of all IDW as directed

in the SOP.

. Abandon the boring as directed in the appropriate SOP.

4.0 COMMENTS

. The supervising geologist should be prepared and have all the supplies available on site to conduct
all planned sampling at each site.

. Container and preservation requirements for various analytical methods are detailed in Table HAFB 5-1.

TABLE HAFB 8-1

CONTAINER AND PRESERVATION REQUIREMENTS FOR GROUNDWATER SAMPLING

Maximum Holding Time’

Reference Container’ Sample
Parameter .2
Method Preservation” | pyraction Analysis

EPA 8015 TPH-gas/diescl/ 500 mL brown glass bottle Ieeto 4°C -- 144d

BTEX

Volatile Organic . Ice to 4°C, .
EPA 8260 compounds 3x40 mL G. Septa vials pH<2 with HCI 14d
EPA 8270 B/N/A 2x1 L brown glass Ice to 4°C 7d 40d
TAL 6000/7010 Ice to 4°C,
series Metals 500 mL plastic bottle pH<2 with - 6 months

HNO;

SW 846:9045 pH 500 mL plastic bottle Ice to 4°C - 24 hrs
EPA 8080 PCBs/Pesticides 2x1 L brown glass Ice to 4°C 7d 40d
XXXX Radionuclides 1 L plastic Ice to 4°C - 14d

! All containers must have Teflon lined seals (Teflon-lined septa for all VOA vials) glass, brown glass, plastic
High density polyethylene.

? Container volume may vary slightly depending upon laboratory specific requirements.

3When only one holding time is given, it implies total holding time from sampling until analysis.

B-23




SOP HAFB-9
FIELD MANAGEMENT OF INVESTIGATION-DERIVED WASTE (IDW)

1.0 OBJECTIVE

To collect and manage IDW in accordance with state and federal regulations, this SOP provide easy-to-
follow procedures for characterizing, handling, storing and disposing of IDW generated during the
additional characterization program. IDW management techniques emphasize waste minimization.

2.0 EQUIPMENT AND MATERIAL NEEDS

DOT-approved drums and containers;

IDW “Analysis Pending” labels;

“Hazardous Waste” labels and Non Hazardous labels;
Indelible markers (i.e., Sharpie),

Clear adhesive tape;

Ratchet, socket, and crescent wrench for opening/closing drums;
PPE;

Plastic buckets for carrying purge water to drums;
Absorbent pads or booms for cleaning up spills;
Wooden pallets;

Waste inventory form; and

PID or FID.

3.0 METHODOLOGY

3.1 SOIL AND WATER IDW

Conduct sampling in accordance with the soil and groundwater sampling SOPs.

It soil is stained, place excess soil (and any excess water sample) in appropriately sized DOT-
approved drums or cans. DO NOT PUT SOIL AND WATER IN SAME CONTAINER.
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Place an adhesive label on the side of the container. Using an indelible marker, write the following
information on the label:

- The phrase "Analysis Pending"

- Accumulation start date

- Name of waste (e.g., soil from soil or well boring ID numbers)
- Name and phone number of Holloman AFB contact (CES/CEV)

When label is complete, cover it with a piece of clear adhesive tape.
If soil is not stained, conduct VOC screening with a PID or FID.

If no VOCs are detected in headspace analysis, spread excess soil and water (if any) around
borehole.

If VOCs are detected in the soil, place excess soil and water (if any) in DOT-approved drums, and
label the drum (or container) in accordance with step above. DO NOT PUT SOIL AND WATER
IN SAME CONTAINER.

If the site is developed and will not accommodate the spreading of soils then soils containing TPH
concentration less than 940 ppm will be spread at a site to be designated by the Base.

If soils are containerized move to IDW drum storage area.

Waste characterization will be conducted utilizing previously-collected soil analytical results and
additional characterization results. If soils contain TPH in excess of 940 ppm, arrangements will be
made for off site disposal pit a permitted petroleum-contaminated soil disposal facility.
Decontamination solutions will either be spread on site or placed in the Base sanitary sewer
system, following approval from the Base.

3.2 PPE AND DISPOSABLE SAMPLING EQUIPMENT WASTE

Remove excess solid and liquid waste from PPE and disposable sampling equipment.
Place all PPE and sampling equipment to be disposed of in sealed plastic trash bags.
Dispose of trash bags in a dumpster at the IDW staging area.

If a Base dumpster is not located near the IDW staging area, arrange for one that can be used
during the course of the investigation.
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SOP HAFB-10
BOREHOLE ABANDONMENT AND SITE RESTORATION

1.0 OBJECTIVE

All boreholes, must be sealed to prevent the spread of contaminants with depth and to eliminate direct
pathways from the surface to the subsurface and groundwater. Surface materials such as asphalt and
cement that have been drilled or pushed through must also be repaired to a satisfactory condition.

2.0 EQUIPMENT AND MATERIAL NEEDS

Bentonite chips or granular bentonite and funnel;
Cold-patch asphalt material and quick-set concrete;
Ample amounts of water; and

Health and safety equipment, as specified in the HASP.

3.0 METHODOLOGY

In general, borehole abandonment will be completed by the DPT or HSA subcontractor under supervision
of the rig geologist. The subcontractor will supply all necessary materials listed above. The contractor,
however, may need small amounts of bentonite to seal hand-auger boreholes.

After a boring has been completed by DPT technique, leave the drive rods in place pending
abandonment.

Add bentonite chips or granular bentonite slowly into the top of the drum reds using a funnel. As
the rods are being slowly pulled from the borehole, add bentonite to complete the seal to the
surface.

If the rods have been driven into groundwater, it will not be possible to seal the borehole through
the rods. (The bentonite chips will stick to the inside of the rods, clogging the end). In this case,
carefully extract the rods and slowly add bentonite chips, being careful not to allow bridging.

Hydrate the seal using ample amounts of potable water.

If the borehole is through asphalt or concrete, leave the seal below the bottom of the pavement to
allow for sufficient fill and patching material.
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