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Depth to 30 ft 
Groundwater 

Groundwater Flow West, northwest 

The suspected landfill is located several 
hundred feet north of the incinerator. The survey 
results indicated only small magnetic and conduc
tivity anomalif~S, and though the soil in the exca
vated pits at the landfill appeared to be disturbed, 
no evidence of buried waste was found. 
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Spill Area 
On the basis of detailed P A/SI recommen

dations for this site, surface and shallow subsurface 
samples will be collected on a grid covering poten
tially contaminated areas near the incinerator. 
Depths of these samples will range primarily from 0 
to 10ft; contamination was previously detected in 
the shallow samples (0-2 ft) but not the deep ones 
(20-22 and 25-27 ft). Samples are being collected 
from 0-3 in. in support of a risk assessment, if 
needed. Samples will be collected from 0-2 ft and 
5-10ft to help defme the extent of contamination at 
this SWMU. The sampling locations for this inves
tigation are presented in the site figure . 
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Waste Areas 
Five distinct waste areas were identified 

from the larger EM survey and waste excavation 
and characterization activities performed during the 
PA/SI. The second site figure shows the location of 
the waste areas in relation to the incinerator and 
landfill. Buried waste including drums, debris, and 
purple and yellow stained soil was found in these 
areas at the site. The nature and extent of the con
tamination in these areas has not been defmed. 

The recommendations from the P A/Sl in
clude soil sampling at eight locations in the various 
waste areas, including a composite sample from in
tervals in the potentially contaminated zone and a 
sample from the interval below the potentially con
taminated zone. A sample will be collected directly 
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above the groundwater table to determine the verti
cal extent of the contamination. 

Groundwater 

Groundwater samples downgradient of the waste ar
eas and incinerator will also be collected. Four per
manent monitor wells will be installed 
downgradient of these potential sources. Upgradi
ent groundwater conditions have been previously 
determined at SWMUs 178 and 136 and in the 
base-wide background study. This site figure shows 
the sample locations for the investigated waste 
areas. 

Sampling Plan for Waste Areas• 

8 SW8270, Metals, All Composite soil sample in potentially contaminated zone 
HPLCb,Gcc 

8 SW8270, Metals, All Soil sample below potentially contaminated zone 
HPLC\GCC 

8 SW8270, Metals, All Soil sample directly above the groundwater table 
HPLCb,Gcc 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bHigh performance liquid chromatography for aniline and xylidines (dimethylanilines). 
<Gas chromatography for furfuryl alcohol and tetrahydrofuran. 

Sampling Plan for SWMU 231 Groundwater 

Groundwater sample downgradient of potential source units. 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bHigh performance liquid chromatography for aniline and xylidines (dimethylanilines). 
caas chromatography for furfuryl alcohol and tetrahydrofuran. 
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PURPOSE OF DOCUMENT 

A. This Resource Conservation and Recovery 
Act (RCRA) facility investigation (RFI) 
work plan is for use by the selected RFI con
tractor and laboratory to conduct the Table 
3 Phase I and Phase II RFI at Holloman Air 
Force Base (AFB), New Mexico. It was 
prepared for, and in cooperation with, the 
Base Environmental Flight: 49 CES/CEV, 
550 Tabosa Avenue, Holloman AFB, NM 
88330-8458, (505) 475-3931. The Base's 
federal Hazardous and Solid Waste Amend
ment (HSW A) Permit requires six plans to 
be included in the RFI work plan. The six 
plans are: the sampling and field mea
surements plan; the data management plan; 
the quality assurance project plan (QAPP); 
the community relations plan (CRP); the 
program management plan (PMP); and the 
health and safety plan (HSP). The PMP and 
the HSP are not currently included in this 
work plan. These plans will be prepared 
when the RFI contractor is selected. Infor
mation contained in this work plan is de
signed to: 1) facilitate the investigation of 
36 RCRA solid waste management units 
(SWMUs) and one area of concern (AOC) 
that may have potentially released hazard
ous waste or hazardous constituents to the 
environment; 2) determine if a release of 
hazardous waste or hazardous constituents 
to the environment has occurred from the 
SWMUs; 3) determine the nature and extent 
of any detected releases; and 4) support a 
risk assessment and a corrective measures 
study, if required. 

B. 

c. 

D. 

Purpose of Document 
Field Operations Plan 

The sampling and field measurements plan 
and the data management plan are con
tained in Volume I and are referred to as the 
field operations plan (FOP). The FOP de
tails the procedures for investigatory meth
ods, sample collection, waste management. 
data management, and reporting. It also 
identifies the SWMU-specific potential con
taminant migration pathways and the poten
tial receptors of the contamination. 
Information describing each SWMU is pro
vided, as well as SWMU-specific investiga
tion and sampling plans. 

The QAPP is contained in Volume II and 
presents the procedures and information 
necessary for the analysis and evaluation of 
all samples collected during the RFI. Mea
surement data quality objectives and accep
tance criteria are provided for laboratory 
analytical results. Analytical methods to be 
used for sample analysis during the investi
gation are cited and described. 

The CRP, also contained in Volume II, pre
sents the mechanisms for public dissemina
tion of information during the RFI. A 
discussion of public involvement in the 
RCRA process is provided, as well as infor
mation concerning the investigation and its 
role in the Base's ongoing suite of environ
mental investigations. 
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Section 1 

Section )--Scope of Work Plan and Data Quality Objectives 
Field Operations Plan 

SCOPE OF WORK PLAN AND DATA QUALITY OBJECTIVES 

This work plan is for the Resource Conser
vation and Recovery Act (RCRA) facility investiga
tion (RFI) of solid waste management units 
(SWMUs) at Holloman Air Force Base (AFB), New 
Mexico. Volume I of this RFI work plan (known as 
the field operations plan, FOP) contains site-specific 
sampling plans, evaluation of site-specific pathways 
and receptors, field and laboratory procedures, and 
data and waste management plans. Volume 2 of this 
RFI work plan contains the quality assurance project 
plan (QAPP) and the community relations plan 
(CRP). The QAPP provides direction to the RFI 
contractor's laboratory on analytical and quality as
surance and quality control (QA/QC) procedures re
quired to conduct the RFI. The CRP provides an 
overview of the RCRA corrective action status for 
the SWMUs addressed by this work plan and pre
sents guidelines for involving the public during the 
RFI. Not included in this work plan are the health 
and safety plan and the project management plan. 
These will be separately completed by the selected 
RFI contractor. 

This FOP identifies the methods, technical 
rationale, and evaluation criteria necessary to docu
ment absence or presence and nature and extent of 
hazardous waste or hazardous constituents (if pre
sent) released from the 36 SWMUs and one AOC. 
This plan is based on the requirements of the Base's 
federal Hazardous and Solid Waste Amendments 
(HSW A) permit and guidance under the direction of 
the U.S. Environmental Protection Agency (EPA). 

1.1 Background 
Holloman AFB is located in south-central 

New Mexico about 75 miles northeast of El Paso, 
Texas (Figure 1-1 ).. The Base has been in military 
service since 1942 and has maintained an active In
stallation Restoration Program (IRP) since 1983. For 
a complete description of geology, climate, and other 
environmental parameters, refer to the RCRA Facility 
lnvestigation--Holloman Air Force Base, New Mex
ico, Table 2 Phase I Work Plan (Radian, 1993). 

In September 1988, a RCRA facility assess
ment (RF A) was completed for all identified 
SWMUs. Subsequently., Holloman AFB received a 

1-1 

Figure 1-1. Location of Holloman AFB 

HSWA pennit. The federal HSWA pennit required 
some of the SWMUs to be addressed in the RCRA 
corrective action program. The SWMUs were placed 
onto the tables in the order of their perceived poten
tial threat to human health and the environment. 
Each table of SWMUs has a schedule for implemen
tation of an RFI. The work plan for the Table 1 
SWMUs was completed in July 1991 and the Table 2 
SWMUs work plan was completed in March 1993. 
This work plan addresses the Table 3 SWMUs, 
which has a required submittal date of March 1994. 

Table 3 of Holloman AFB's HSWA permit 
currently contains 33 oil/water separators (0/WSs), 
the T-38 Test Cell Fuel Spill (SWMU 229), the 
Building 828 Fuel Spill (SWMU 230), the Officer's 
Club (AOC-V), and the Incinerator/ Landfill (SWMU 
231). SWMUs 229, 230, 231 and AOC-V have been 
or are being studied under other IRP investigations; 
the 33 0/WSs have not been previously investigated. 
Figure 1-2 shows the general location of each of the 
Table 3 SWMUs and Plate I (attached) provides de-
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tailed location information. Each SWMU on Table 
3 and its associated building are listed in Table 1-1. 

1.2 Corrective Action Process 
The purpose of the RCRA corrective action 

process is to identify, characterize, and remediate re
leases from SWMUs. The corrective action process 
consists primarily of four steps: the RFA, the RFI, 
the corrective measures study (CMS), and corrective 
measures implementation (CMI). A summary of the 
corrective action process is presented in Figure 1-3. 

RCRA Fadllty A...._eat (Ag.acy) 
• Identify solid waste managemert.t uDits (SWMUs) ud collc:ct 

aistiDg illfonnatioa aad document coat.arni.D.ant reluses. 
• Identify releases or suspoctcd rei:ues ocediag further 

iDYeStigation. 

t 
RCRA Permit (A gooey) 

• Ageac;y specifies pcrnU. conctitioas to Base 

l 
RCRA Facility lavestiptioa (Base) 

• Coaduct RA to vetify releases ud to characterize the utmc 
aad extcot for releases of coDCCrD 

t 
Risk As!l:tsmeat (But) • 

• Conduct a beallh aDd enviroameatal risk assessment based on 
resuls of the RFl and determine the aeed for iDtcrim corrective 
measures, aad/or a CMS 

!---------, la~im Corrective~ Actioa 

Corrective Measures Study (Base) 

• Perfonn CMS as directed by regulatory agency and propose 
appropria.te coaective measures. 

! 
Correcti'ft Measure:s Implemmtatioa (Base} 

• Implements Coi'JCCtive Measures which includes designing, 
constructing, operati.Dg, maiat.ainiD.g aad monitoring tbe 
co~tive measures. 

*' • HoDomAD AFB proposes to pc:rfonn a site-specific risk asse~at iD lieu of 
the Agency's HEA. 

Figure 1-3. Holloman AFB Corrective Action 
Process Summary 

The purpose of the RFI is to collect data 
necessary to verify releases and to characterize the 
nature and extent of a release of concern. Addition
ally, if action levels are exceeded, the RFI data may 
also be used to support a risk assessment and poten
tially a CMS. The risk assessment will use RFI data 
to determine whether the release from a SWMU 
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poses an unacceptable risk to human health or the 
environment. If an unacceptable risk exists, a CMS 
will be performed to determine the best method to 
remediate the potential threats to human health and 
the environment. 

1.3 Technical Approach 
Previous RFis at Holloman AFB have been 

performed in two separate phases: Phase I to deter
mine whether a release has occurred and Phase II to 
fully characterize the nature and extent of the re
lease. To expedite the RFI process, this FOP is de
signed to gather data required for Phase I and Phase 
II investigations in one comprehensive field effort. 

All of the 0/WS SWMUs that did not pass a 
pre-screen test are in Phase I of the RFI process and 
will be investigated as described in Section 1.3.1. 
The pre-screen test consists of a set of criteria that 
defmed what was considered a low risk site. These 
criteria were: 1) is the 0/WS <10 years old; 2) is 
there any history of leaks for spills; 3) is the unit 
structurally sound; and 4) is there a documented his
tory of good management at this 0/WS. Several of 
the 0/WS SWMUs passed this pre-screen (5, 6, 26, 
30, and 33). The Incinerator/Landfill (SWMU 231) 
will be investigated as a Phase II SWMU (see Sec
tion 1.3.2). The T-38 Test Cell Fuel Spill (SWMU 
229), the Bldg. 828 Fuel Spill (SWMU 230), and the 
Officer's Club (AOC-V) will not be investigated un
der the Table 3 RFI, but information summarizing 
previous or current studies will be documented in the 
RFI report. 

Using information gathered during the lit
erature search at Holloman AFB (October, 1993), 
Radian has developed an overall technical approach 
for each SWMU listed on Table 3 of Holloman 
AFB's HSWA permit. A consistent procedure for 
evaluating each suspected SWMU will be used to de
termine whether a release has occurred. If it is de
termined that there has been a release from a 
SWMU, a Phase II investigation will begin immedi
ately. 

1.3.1 Phase I 
Initially, each SWMU will be investigated 

by collecting soil samples directly adjacent to the 
unit. Samples will generally be collected at locations 
on all four sides of the unit and at two depths 
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Solid Waste Management Units for the Table 3 RF1 

25 805 Oil/Water Separator 

4 . 131 Oil/Water 26 809 Oil/Water 

5 . 137 Oil/Water 27 810 Oil/Water Separator 

6 28 822 Oil/Water 

7 29 

8 231 Oil/Water 30 

9 . 282 Oil/Water 31 

10 283 Oil/Water 33 

11 . 300 Oil/Water 34 Bldg. 902 Oil/Water 

12 304 Oil/Water 35 Bldg. 903 Oil/Water 

13 304A Oil/Water 37 Bldg. 1080 Oil/Water 

14 306 Oil/Water 38 Bldg. 1080A Oil/Water Separator 

16 315 Oil/Water 41 Bldg. 1266 Oil/Water 

18 500 Oil/Water 229 T-38 Test Cell Fuel 

19 230 Bldg. 828 Fuel Spill 

20 231 Incinerator/Landfill (IRP Site LF-58) 

21 Bldg. 702 Oil/Water Separator AOC-V Officer's Club (IRP Site SS-57) 

23 Bldg. 800 Oil/Water Separator 
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(surface and below the unit). These samples will be 
analyzedin the field for a suspected indicator com
pound (i.e., total petroleum hydrocarbons [1PH]). 
A portable infrared (IR) TPH analyzer will be used 
to screen field samples by Modified EPA Method 
418.1 on all samples. To validate the field analytical 
results, at least 10% of the field samples will be split 
and sent to a laboratory for analysis. Should a re
lease be confirmed using the field screening tech
nique, the investigation will proceed to Phase II. 

1.3.2 Phase II 
The Phase II investigation will become 

more intensive and will focus on defining the nature 
and extent of the release. The objective ·of the Phase 
II investigation is not only to collect data to defme 
nature and extent of the release, but to also collect 
the data required to support a risk assessment and a 
CMS, if necessary. To determine the extent of soil 
contamination, TPH field screening techniques will 
be used. At least 40% of the soil samples will be 
split and submitted to a laboratory for a more com
plete characterization of the release. Analytical 
methods used to characterize the release will include 
EPA Methods SW8240, SW8270, 418.1, and RCRA 
metals. If the contamination is determined to extend 
into the saturated zone, a Geoprobe® technique (or 
equivalent) will be used to collect grab samples of 
the groundwater; similar field screening techniques 
will be used to determine the presence or absence 
and extent of groundwater contaminants. At least 
40% of these samples will be split and sent to a labo
ratory for full characterization. In addition, geotech
nical samples will be collected at each SWMU and 
characterization samples will be collected with re
spect to risk assessment requirements so that the RFI 
data can support a CMS and risk assessment. 

1.4 Data Quality Objectives 
Data quality objectives (DQOs) are state

ments that defme the type, quantity, and quality of 
data necessary to address a problem before a study 
begins. The EPA has published a seven-step process 
to DQO development as guidance (U.S. EPA, 1993). 
These seven steps have been designed to allow deci
sion makers to defme their data requirements and ac
ceptable levels of decision errors during planning, 
before they collect data. These seven distinct steps 
are shown in Figure 1-4. The DQO process is itera
tive, that is, outputs from one step may affect previ
ous steps. This process ultimately leads to a more 
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efficient data collection design. Each of these seven 
steps is described in the figure. 

The DQOs for the Phase I and Phase II 
components of the FOP are presented in Table 1-2. 
The DQOs have been integrated into a consistent 
RFI approach to achieve the goals of the corrective 
action process. A flow chart (Figure 1-5) has been 
created to show how the RFI approach presented in 
this FOP will satisfy the corrective action process 
needs. 

1.5 Use of This FOP 
This FOP has been designed to be a work

ing document and to provide guidance in well de
fmed and focused sections. 

Section 2 is intended to be used to conduct 
and record the actual Phase I and Phase II investiga
tions. It provides site-specific information for each 
SWMU on Table 3. The information for each 
SWMU is printed on hard stock pages for durability 
during the field effort. 

Section 3 contains the pathways and recep
tors information that affect Holloman AFB and each 
SWMU and follows Section 2 to provide an explana
tion of the risk factors considered in the investigation 
approach. 

Section 4 briefly describes the field tech
niques that will be used to conduct the Phase I and 
Phase II investigations and references standard oper
ating procedures (SOPs) for each specific technique. 
These SOPs have been developed in a format that 
will allow easy use by actual field personnel and, as 
with each SWMU page in Section 2, has been 
printed on hard stock paper for durability. 

Section 5 is the waste management plan 
(WMP) and provides an overview of the procedures 
to be used to manage investigation-derived waste 
(IDW) at Holloman AFB. 

Section 6 is the data management plan 
(DMP), which provides a practical understanding of 
data management issues specific to this RFI ap
proach. Section 7 is an estimated RFI schedule; 
Section 8 addresses interim correction action deci
sions that may result from the RFI. 
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DQO Process 

Figure 1-4. The DQO Process 
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Table 1-2 
Phase I and Phase ll Data Quality Objectives Process 

PHASE I PHASE II 

Step 1. State the problem to be resolved 
~~~--------~----------------~--------~----~~----~~~----~----~----~~ Hazardous substances or constituents that Hazardous substances or constituents released from a SWMU may have migrated 

were processed in the SWMUs may have been away from the unit and into adjacent areas and may pose a risk to human health 
spilled or leaked to the surrounding surface and the environment. 
and/or subsurface environments. 

St 2 Id ff th d ep . en rry e eCISIOn 
Determine whether contaminants have been 
released at a SWMU. 

. .. Step 3. ldentrfy mputs to the decrsron 

Determine the nature and extent of the constituents released from the SWMU 
and data that are needed for possible future efforts at this SWMU (i.e., risk 
assessment and CMS) . 

Field analyses of surface soils, subsurface soils, and groundwater by EPA Method 
418.1M to determine extent. Laboratory analysis of at least 40% of field sample 
locations (minimum of four) by EPA Methods SW8240, SW8270, RCRA metals, 
and 418.1 for characterization of the release. One sample for geotechnical 
properties. Site-specific data to support a risk assessment or CMS, if necessary. 

Step 4. Define the boundaries of the stud?IY~--::----;-~---:=----:-:---;:---:--;-:-----:---:-~-:-----:-~-:--:---~ 
Area immediately adjacent to and beneath the All surface and subsurface media (including groundwater) determined to be 
SWMU. affected by the constituent release from the SWMU (i.e., the extent of the 

release). 

Step 5. Develop a decision 
If any sample is above the total petroleum 
hydrocarbon trigger criteria (100 mg/kg TPH 
for soils and 10 mg/L for water), then a release 
is indicated and a Phase ll investigation should 
begin immediately. 

1) If all samples indicating a release in all media have been surrounded 
(horizontally and vertically) by samples below the trigger criteria, then the extent 
is defmed. If the release extends into groundwater, then horizontal extent must be 
defined in the groundwater. 
2) If at least 40% of the sample locations inside the release and one location 
outside the extent have been sampled for characterization, then nature is 
defined. If 40% of the sample locations inside the release zone is less than four, 
then a minimum of four samples will be collected. 
3) If geotechnical information has been collected to describe surface and 
subsurface soils at the SWMU, then no more geotechnical information is 
necessary. 

Step 6. Specify the acceptable uncertainty limits 
~~~~~--------~----~~----~~----~~~~~~~~~----~~~ To avoid false negative and false positive To avoid false negative and false positive analytical results in the field for extent, 

analytical results in the field, an an instrument-specific method detection limit study will be conducted. This test 
instrument-specific method detection limit will measure the variability of the TPH field method, and a range will be set that 
study will be conducted. This test will measure will constitute a detection. This range is trigger criteria ±one standard deviation. 
the variability of the TPH field method, and a Additionally, 10% of field samples will be validated by laboratory analysis. 
range will be set that will constitute a 
detection. This range is the trigger criteria ± 
one standard deviation. Additionally, 10% of 
the field samples will be validated by 
laboratory analysis. 

Ste 7. 0 timize the desi n for obtaininf;! the data 
·~~~~~~~----~----~----~~~~~----~~----~~~~~----~ Samples will be placed (typically) on all four Samples will be located on three sides of all samples locations indicating a 

exposed sides of a SWMU and as close as release, at 10-ft intervals away from and at 90°-angles to it, until all samples 
practicable. Samples will be collected at the indicating a release have been surrounded by samples below the trigger criteria. 
surface, and beneath the bottom of each Once extent has been defined, the number and locations of characteristic 
SWMU. If any sample returns a result that samples will be evaluated to ensure nature of the release is well defined. Site soils 
exceeds the trigger criteria (see Step 6 above), will be sampled for geotechnical properties. 
a release will be indicated and a Phase ll 
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Phase I 

Phase II 

Perform a 
Risk Assessment 

Perform 
Measures Study and 
Implement Corrective 

Measures 

Collect Soil Samples and 
Screen for TPH 

Step Out From Detected 
Hot Spots Until All Sides 

Are Bordered by TPH Screens 
Below the Trigger Criteria 

No Further Action 
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No Release. 
No Further Action 

Lab 
Analysis 

Phase II 
Investigation 

Complete 

<) Action Level Decision 

• Field Judgment Decision 

Figure 1-5. Table 3 RFI Approach Flow Chart 
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SITE DESCRIPTIONS AND SAMPLING PLANS 

This section provides background informa
tion for each of the SWMUs on Table 3 of Holloman 
AFB's HSW A permit. The SWMUs on Table 3 in
clude 33 0/WSs, the T-38 Test Cell Fuel Spill, the 
Building 828 Fuel Spill, the Incinerator/LandfJ.ll, 
and the Officer's Club. A general overview of the 
operation and function of 0/WSs is provided, as well 
as schematic diagrams of the various designs of 
0/WSs found at Holloman AFB. The 0/WS 
SWMUs on Table 3 service five general operations. 
The nature of these operations and substances used 
in these areas are discussed in this section. A sum
mary is provided for each SWMU, which details in
formation compiled during the literature search and 
the site-specific sampling plan. 

2.1 Oii!Water Separator Types 
The primary function of an 0/WS is to 

separate free oil from wastewater; it will not separate 
soluble substances from the wastewater. The opera
tion of an o/ws relies on gravity separation of the 
two phase,s. There are three basic designs of separa
tors for the Table 3 SWMUs: 

Single chamber; 

Two chamber; and 

Three chamber. 

The operation of each type is discussed below with 
the help of a schematic diagram. These descriptions 
are general; each 0/WS may have variations from 
this basic design. 

The most basic type of separator is the 
single-chamber separator as shown in Figure 2-1. 
The wastewater stream flows into the separator typi
cally through an elbow on the inlet. The sediment in 
the wastewater stream drops out and the oil layer 
floats to the top of the separator. The outlet pipe is 
an elbow that extends down into the water layer. 
The effluent water flows out the elbow and into the 
sanitary sewer system. The oil layer must be 
pumped off at reguL:'lT intervals so the thickness of 
the oil layer does not build up to extend into the out
let pipe. 

2-1 

A 

PLAN 

SECTION A-A 

Figure 2-1. Single-Chamber 0/WS 

A 

;;; 
I ... 
"' < 

One variation on this simple design is the 
addition of a separate oil storage tank. As shown in 
Figure 2-2, the operation of the 0/WS is the same as 
described above. Additionally, the oil is skimmed 
off from the top of the separator by the piping be
tween the separator and the tank. The oil is col
lected in the tank, which must be serviced at regular 
intervals. 

The second type of separator is a two
chamber 0/WS as shown in Figure 2-3. The waste
water enters the chamber through an elbow down in
let pipe. A baffle toward the outlet side of the 
separator allows the oil to accumulate on top of the 
water. The effluent flows under the baffle and 
through the outlet pipe to the sanitary sewer system. 

The third type of 0/WS currently used at 
Holloman AFB is a three-chamber separator as 
shown in Figure 2-4. The influent flows into the 
main chamber of the separator. The oil is skimmed 
off the top by a rotary skimmer and then collects in 
the oil chamber, which is pumped out, as necessary. 
The effluent from the main chamber underflows to 

February 1994 



Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

the effluent chamber and out of the separator over a 
weir into the sanitary sewer system. 

A 

t-c :J 

~~(~f~B~~~ :::: 
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t To Waste 
Oil Tank 
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SECTION A-A 

Figure 2-2. Single-Chamber 0/WS with 
Separate Oil Storage Tank 
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Water 

SECTION A-A 

Figure 2-3. Two-Chamber 0/WS 
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SECTION A-A 

Weir 

0 

SECTION 8-B 

Figure 2-4. Three-Chamber 0/WS 

Most of the SWMUs on Table 3 can be cate
gorized by these types of separators. A few SWMUs 
do not fall into these categories; these exceptions will 
be highlighted in the individual site descriptions 
later in this section. The 0/WSs at Holloman AFB 
sezyice various operations on Base. The major op
erations are discussed below. 

2.2 Major Operations at the 33 
0/WSSWMUs 
The 33 0/WSs on Holloman's Table 3 serv

ice five major operations on Base that-produce waste
water with oily residues: 

Washracks; 

Vehicle maintenance; 

Aircraft and equipment maintenance; 
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Corrosion control; and 

Engine test cells. 

The activities associated with these operations and 
the substances used in these facilities are discussed 
below. The nature of these operations provides in
sight into the types of materials and wastes poten
tially washed into the separator. These substances 
are, therefore, the potential constituents in the soil 
and groundwater if a release has occurred from the 
SWMU. 

Table 2-1 presents a matrix showing the 
substances used in these type of operations. This 
matrix can be used in conjunction with the site de
scriptions presented later in the section to determine 
the potential constituents present at each site. 

2.2.1 Washracks 
Several of the Table 3 SWMUs service 

washracks on Base. Generally, the purpose of the 
washracks is to remove the grease, grit, and grime 
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from the equipment being washed. Aircraft, aero
space ground equipment (AGE), fuel trucks, mobility 
and pavement and grounds equipment, and other 
types of vehicles are washed at these facilities. Gen
erally, soaps, such as Simple Green®, and solvents 
may be used to remove the grease and grime. 

2.2.2 Vehicle Maintenance 
Vehicle maintenance operation activities in

clude maintenance, removal, repair, and replacement 
of engine components for various types of vehicles. 
The servicing of these vehicles may produce waste 
oils and other vehicle fluids. Solvents, soaps, and 
other agents may be used to clean the engine parts 
during servicing. 

2.2.3 Aircraft and Equipment Maintenance 
The aircraft and equipment maintenance 

operations similarly involve the servicing and clean
ing of various engine components and equipment 
parts. These operations may involve the generation 
of waste oils, hydraulic fluid, and fuel. Solvents and 
soaps may be used to clean the engine parts and 

Table 2-1 

MEK =methyl ethyl ketone 
MIBK =methyl isobutyl ketone 
TCA = 1,1,1 -trichloroethane 
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Waste Constituents Potentially Present at Table 3 SWMUs 
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bSimple Green, aircraft soap. 
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'l>D-680 is a petroleum distillate composed primarily of aliphatics. 

~e solvents used at these facilities were unspecified. 
"Potentiial presence at aircraft washrack. 
fKnown presence at SWMUs 12 and 13. 
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equipment serviced in these areas. PD-680 is a sol
vent, described as aliphatic petroleum distillates, that 
has been used on Base for degreasing. 

2.2.4 Corrosion Control 
Corrosion control facilities are used to pre

pare and paint aircraft and equipment. Primers, 
paint thinners, and paints are used in these facilities. 
Paint residuals from sanding, which may contain 
metals, could be present in the 0/WSs as well. Also, 
solvents may be used to remove paint. 

2.2.5 Engine Test Cell 
The engine test cell operations involve the 

testing of aircraft engines. The wastes generated 
during these activities include waste oil, hydraulic 
fluid, and jet fuel. Also, various engine maintenance 
activities are performed in these areas, so solvents 
and soaps may also be used. 

2.3 RFI Approach 
The overall RFl approach for the Table 3 

SWMUs was discussed in Section 1. Most of the 
SWMUs on Table 3 will begin in a Phase I investiga
tion because a release was not confmned during the 
literature search. During the investigation, the field 
team leader and supervising geologist will be respon
sible for making various judgments to determine if a 
release has occurred and to defme the nature and ex
tent of the release. Figure 2-5 presents a flow chart 
showing the decision process for the phased ap
proach that is meant to be used by field personnel 
during the investigation. It is printed on hard stock 
for this purpose. 

2.3.1 Phase I 
Generally in the Phase I investigation, soil 

samples will be collected from locations on all four 
sides of the orws at two target depths (surface and 
directly below the unit). These samples will be ana
lyzed in the field for an indicator compound, TPH, to 
determine if a release has occurred from the SWMU 
using Modified EPA Method 418.1 (418.1M). Are
lease will be defmed by a TPH concentration greater 
than the trigger criteria, which is 100 mg/kg for soils 
and 10 mg/L for water (±the standard deviation de
termined from the method detection limit study, 
which is described in SOP AlO in Appendix A). 

During Phase I, 10% (a minimum of one 
per SWMU) of the samples collected for field 
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analyses will be submitted to the contractor labora
tory for confirmation of the field results from 
the TPH analysis. Additional sampling is required 
as part of the field quality assurance/quality control 

(QNQC) program, as outlined in Table 4-2. This 
sampling includes duplicates, QA duplicates, and 
MS/MSD samples, as well as trip blanks and equip
ment blanks for groundwater samples. 

2.3.2 Phase ll 
After a release has been confirmed, the in

vestigation will proceed to Phase II. Before the ac
tual sampling begins, the release pathway should be 
evaluated to further guide the investigation at the 
SWMU toward the area of the release. Two possible 
pathways for releases have been identified for the 
0/WSs at the Base. The first pathway is a surface 
release from an overflow of the 0/WS or a surface 
spill during sludge cleanout activities at the SWMU. 
The second pathway is a subsurface release from 
leaking pipes at the 0/WS or a leaking 0/WS cham
ber. Once a determination of the release mechanism 
has been made, a focused approach can then be used 
for collecting the Phase II samples. 

On the basis of the TPH results from the 
Phase I sampling, Phase II samples will be collected 
by stepping out from the release. Since the intent of 
this work plan is to combine Phase I and Phase II 
sampling into one field effort, the sampling will be 
guided in the field by evidence of contamination. 
Evidence of contamination is defmed as volatile or
ganic compound (VOC) concentrations greater than 
background or visible contamination. Ultimately, 
the TPH analyses will determine when the extent has 
been defmed. Additional sampling may be required 
after the analyses are performed. 

Phase II samples should be collected by 
stepping out 10 ft in three perpendicular directions 
from each sample location showing evidence of con
tamination or TPH concentrations greater than the 
trigger criteria (100 mg/kg for soils and 10 mg/L for 
water). These sample locations will be referred to as 
hot spots. By always stepping out in three primary 
directions from a hot spot, a systematic gridding 
process will be established to allow for consistent 
sampling at each of the SWMUs. To determine the 
extent of contamination at a particular SWMU, sam
pling should proceed until all hot spots are sur
rounded by samples with TPH concentrations less 
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Phase I 

Phase II 
Evaluate 
Release 
Pathway 

Determine Extent 

No Release 

(1) Collect laboratory samples for 40% of 
TPH field analysis samples-a minimum 

.-
1 

Perform for each sample 
L location. 

of one sample outside and four samples inside 
the area of contamination. (2) Collect a 
minimum of one geotechnical sample from 
inside. 

[TPH] = Total Petroleum 
Hydrocarbons Concentration 

GW = Groundwater 

• A hot spot is defined by 
samples with evidence of 
contamination or TPH 
concentrations greater than 
trigger criteria. Step out 10ft 
in 3 perpendicular directions 
to begin developing a grid. 
(The geologist may change 
the grid interval, if 
appropriate for the site.) 

VOC = Volatile Organic Compound 

• • Samples do not have to 
be collected for analysis at 
each sample interval. 
The supervising geologist 
should make a decision as 
to the appropriate number 
of samples needed to 
deli ne vertical extent. 

• • • Evidence of 
contamination is defined by 
(1) visible contamination or 
(2) a vee headspace 
concentration greater than 
background. 

Figure 2-5. Decision Tree for Collecting Samples During the Phase I and Phase II RFI 
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Yes 

Evaluate 
Nature 

Figure 2-5. (Continued) 
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than the trigger criteria. This will ensure that the 
lateral extent of contamination is defmed. 

Vertical extent will be defmed by sampling 
at 2-ft intervals from the release depth (surface or 
subsurface) to below the deepest contamination or to 
groundwater. Samples, however, do not have to be 
analyzed at each 2-ft interval. The supervising ge
ologist should determine the appropriate number of 
samples to analyze. If the contamination extends 
into the saturated zone, a groundwater sample will 
be collected to detennine if the contamination has 
migrated to the groundwater. 

During Phase II, laboratory samples will be 
collected for 40% of the samples analyzed in the 
field for TPH or a minimum of four samples. These 
samples will be analyzed for characterization of the 
release including volatile organics (SW 8240), semi
volatile organics (SW 8270), TPH (EPA 418.1), and 
RCRA metals. These samples should be collected 
mainly inside the area of contamination, including a 
minimum of four samples inside; however, one sam
ple outside the area of contamination must be col
lected per site to verify the extent has been defmed. 
One geotechnical sample will be collected, as well. 

2.3.3 Considerations 
This field program combines Phase I and 

Phase II investigations for the Table 3 SWMUs. The 
approach provided in this work plan allows for the 
flexibility required to perform an investigation in 
this way. Many field judgements will be required 
during this field effort to ensure that the nature and 
extent of the contamination has been well defmed 
and the sampling approach is reasonable for the 
SWMU. 

The initial grid interval has been set at 10 
ft; this interval is provided for guidance and is meant 
to be flexible. The grid spacing should be expanded 
or constricted, as necessary depending on the visual 
observations and data gathered during the investiga
tion, to defme the extent of contamination. The 
number of samples should be kept to a reasonable 
number by adjusting the grid interval and by collect
ing only the necessary samples for analysis and 
characterization. 

Another concern for the investigation of 
these SWMUs is the potential for other sources of 
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contamination near the SWMU. Any previous inves
tigations around the SWMU are identified in the 
site-specific descriptions and figures. The results of 
these investigations should be evaluated and consid
ered during the field effort. The sampling should 
only address the release from the SWMU itself and 
not other sources of contamination. The extent of 
contamination is expected to be relatively small (i.e., 
tens of ft not hundreds of ft) due to the nature of the 
waste and the release pathways, so the sampling 
should occur within a reasonable distance from the 
SWMU. 

Since the groundwater at the Base does fluc
tuate up to 2 ft and the depth to groundwater at each 
of these SWMUs is not definitively known, the bot
tom of the 0/WS may be below the water table at 
several of the SWMUs (1, 7, 8, 9, 10, 11, 14, 16, 19, 
23, 25, 27, 28, 29, ?1, 37, and 38). Since subsurface 
soils in the saturated zone are not representative of 
the contamination, no soils will be sampled below 
the water table. During Phase I, in order to deter
mine if a subsurface release has occurred from the 
SWMU, a subsurface soil sample will be collected ei
ther below the 0/WS or directly above the ground
water when bottom of the unit is below the water 
table. Additionally, for the latter situation, a ground
water sample will be collected on the downgradient 
side of the 0/WS for field analysis to determine if a 
release from the 0/WS below the water table has 
occurred. 

During Phase II sampling, after a release 
has been confmned, the soil will be sampled from 
the release depth to below the evident contamination. 
If the contamination extends into the water table, a 
groundwater sample will be collected, as well. 

2.4 SWMU Site Descriptions and Sampling 
Plans 
This section provides background informa

tion compiled during the literature search for each of 
the SWMUs. The sampling plan is presented for 
each SWMU, including a site figure that provides 
the sampling locations and targeted depths for the 
samples. The introductory paragraph concludes with 
highlights of additional infonnation compiled during 
the literature search. 

This section is designed to be used by field 
personnel during the field effort. The individual site 
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descriptions and sampling plans are printed on hard 
stock for easier field use. The site figure highlights 
the sampling locations and any obstacles pertinent to 
the sampling effort. The isometric diagram (insert 
on the site figure) provides the targeted sample 
depths, the physical dimensions of the 0/WS, and 
other information necessary for the sampling effort. 

The sampling and results table provides a 
mechanism for recording field notes and analytical 
results generated during the sampling effort. The 
sampling and analytical results for the Phase I inves
tigation will be recorded directly onto the form. The 
supporting data determining whether a release has 
occurred and the decision to stop or proceed to a 
Phase II investigation will also be recorded. 

A second site figure provides the sampling 
grid (10-ft interval starting at the center of the 
0/WS). This figure will be used during Phase II 
sampling to help determine sample locations, show 
where samples are collected, assign location identifi
cations, and highlight hot spots. Figure 2-5, the de
cision tree for the phased RFI approach, will be used 
during this process to guide the sampling effort at 
the SWMU. Additionally, a blank table is provided 
for recording results during Phase II sampling in 
SOPA7. 

An example sampling scheme is provided in 
Appendix B to illustrate the use of the site figure and 
the sampling and results tables. 

The legend for the site figures is presented 
below. 
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Legend 

® Double Depth Soil Boring 

e Single Depth Soil Boring 

-<$>- Soil Boring with Groundwater Sample 

-+- Existing Monitoring Well 

Q Existing Soil Boring 

® Existing Soil Gas Probe 

o Potential Step-Out Point for 
Phase II Sampling 

Q Concrete 

k\':·A Asphalt 

CJ Bare Soil or Drain Rock 

r« Edge of Building 

0 C.O. Clean Out Pipe 

CMU Concrete Masonry Unit 

Cross-Sectional Representation 
of Soil Boring 

Groundwater Flow Direction 

Cross-Sectional Representation 
of Groundwater Sample 

; Water Table 

Extent of Soil Contamination 

Extent of Groundwater Contamination 
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SWMUl 
Building 55 0/WS 
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2.4.1 SWMU 1 
SWMU 1, the Building 55 0/WS, services 

the washrack near Building 56. The washrack is 
also known as IRP Site SD-15 and will be investi
gated with SWMU 1. The washrack has overflowed 
numerous times since its installation in 1984. Run
off from the washrack collects in an area across the 
road 10ft away from the 0/WS. The 0/WS appears 
to have overflowed, as well. 

Period of Operation March 1984 to present 

Current Status Active 

Disposition of Continued use until new 
Unit washrack installed 

Disposition of New washrack to replace 
Wash rack current one 

Source of Waste Washrack 

Major Operations Washing pavement and 
grounds equipment 

Potential Oil, grease, other vehicle 
Contaminants fluids 

Unit Type Three-chamber 0/WS 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Construction Fiberglass 
Material 

Containment Concrete (3 in. high) around 
0/WS installed in 1992 

Physical Condition History of clogging 
problems 

Oil/Total Capacity 50 gal./850 gal. 

Depth to 4-6 ft 
Groundwater 

Groundwater Flow South, Southwest 

Releases August 1992--overflow of 
washrack and 0/WS; 
sediment buildup indicates 
other potential overflows 
from the 0/WS 

Samples will be collected on four sides of 
the unit at two depths. Samples will also be col
lected where the overflow from the washrack 
collects. 

RFI Approach Extended Phase I with 
Phase II option 

Sampling Plan• 

4 2-14 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 7-8 ftb 418.1M 01,02,03,04 AtO/WS 

2 2-14 in. 418.1M 05,06 Surface samples at low area 

1 6-8 in. 418.1M 07 Surface samples at washrack 

3 yc 418.1M 05,06,07 At low area and washrack 

2 418.1 Cd Confirmation samples 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
c Variable depth at specified location. The geologist should make a judgment in collecting the subsurface sample. '""' 
dConfmnation samples are collected for laboratory analysis to confrrm the field analytical results. ~ 
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Sampling Detail 

~ r Concrele 
Secondary 
Containment frOrt' ~ 

(D' 
4os~ 

~ 0~;; 2 ,! 
. . ... 4 .E 
... ·. . 

. ' 6 0 
. " . B V> 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

0 

0 

0 

0 

0 
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0 

0 

SWMU 1 
Oil/Water 
Separator 

0 10 20 

I/) ..., 
I .... 

I/) 

Scale in Feel :;;: 

Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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. Sampling Description and Results for SWMU 1 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Sampling Description and Results from Phase ll 
SWMU ___ _ 

Sample(s): Date(s): 

a Format: [SWMU No.-Sarnple Location--Method/ 
Matrix--Relative Depth] 

SB = Soil boring HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c 1PH concentration >trigger criteria (100 mg/kg) ="Yes" 

d See Table 4-2 for field QNQ!:- requirements 
Format: [Analytical Lab--Sample Type] 

FLD 
CON 
MRD 

C = Confirmation 
D = Duplicate 
EB = Equipment blank 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Additional Comments/Explanations: 

Field lab 
Contractor lab 
Missouri River 
Division Lab M = Matrix spike/matrix spike duplicate 

QA = QA duplicate 
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SWMU3 
Building 130 0/WS 
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2.4.2 SWMU3 
SWMU 3 serviced the Building 130 vehi

cle maintenance area. This SWMU showed oil 
stains on the sidewalls up to the top of the 0/WS. 
The inlet and outlet pipes do not appear to have 
been plugged when the 0/WS was abandoned in 
1988. 

Period of Operation Pre-1981 to 1988 

Current Status 

Disposition of 
Unit 

Source of Waste 

Inactive 

Abandoned in place 

Building 130 (demolished in 
May 1992) 

Major Operations Vehicle maintenance 

Potential 
Contaminants 

Unit Type 

Construction · 
Material 

Oil, lubricants, hydraulic 
fluid, fuel, solvents, other 
vehicle fluids 

Single-chamber 0/WS 

Concrete 

Holloman Air Force base 
Table 3 RFI Work Plan 

Physical Condition Concrete weathered and 
pitted but structurally 
intact; stains on the side
walls to the top of the 
0/WS 

Oil/Total Capacity 60 gal./150 gal. 

Depth to 5-7ft 
Groundwater 

Groundwater Flow Southeast, southwest 

Releases Visual site inspection (VSI) 
in 1988 noted stains on the 
soil around the unit 
indicating a potential 
overflow 

Since a release from the separator is not 
confirmed, three samples will be collected around 
the unit at two depths. Three samples are proposed 
around the unit because samples will also be col
lected at the inlet and outlet pipes. All four sides of 
the separator will be included in this investigation. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

AtO/WS 

2 1-2ft 418.1M 02,04 At outlet and inlet pipes 

1 418.1 C Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Bldg. 130 
(demolished) 

Abandoned 
Oil/Water 
Separator 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

N 

0 

0 

0 
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LGravel/ 
Bare Soil7 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N 

0 7.5 15 

Scale in Feet 

Sampling Detail 

0 0 

0 0 

0 

0 0 10 

Scale in 

0 

.. .. .... 
·= 3 .. 
0 
" 4 Vl 

5 

0 

0 

20 

Feel 

N 
I .... 

.0 

0 

CD 
n 
I .... 
~ 
:;: 

Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Sampling Description and Results for SWMU 3 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR. analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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SWMU4 
Building 131 0/WS 
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2.4.3 SWMU4 
SWMU 4 serviced the washrack near 

Building 131 in the vehicle maintenance area. The 
effluent from the 0/WS discharged to a leach field 
that was discovered when the foundation for Build
ing 195 was installed in the mid-1980s. The sepa
rator has never been connected to the sanitary sewer 
system. 

Period of Operation Pre-1970 to 1980 

Current Status 

Disposition of 
Unit 

Inactive 

Abandoned in place 

Source of Waste W ashrack 

Major Operations Washing all types of 
vehicles 

Potential 
Contaminants 

Unit Type 

Oil, lubricants, fuel, 
other vehicle fluids 

Single-chamber 0/WS 

Construction 
Material 

Physical Condition 

Total Capacity 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Steel and concrete 
(cylindrical chamber at· 
bottom of unit) 

Very old and rusted; 
walls on three sides only 

50 gal. 

Depth to 5-7 ft 
Groundwater 

Groundwater Flow Southeast, southwest 

Releases VSI noted stains on the 
concrete pad near the unit, 
indicating a potential 
overflow 

Samples will be collected in four locations 
around the unit at two depths, focusing on the side 
of the 0/WS that has no sidewall. Samples will 
also be collected at the approximated terminus for 
the leach field and near the comer of Building 195. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 3-4ft 418.1M AtO/WS 

1 2-3ft 418.1M 05 At comer of 195 

3 2-4ft 418.1M 06,07,08 At leach field terminus 

2 418.1 Confirmation 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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0 30 

Scale in Feel 

1) 

LGravel/ 
Bare Soil7 

Abandoned 
Wash rack 

Decisions Made from Flow Chart 

Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

0 

0 

60 

0 

0 
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N 

0 

0 

0 

0 

0 0 

0 

0 

0 0 

Sampling Detail 

0 

0 

0 
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' 3 .. 
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~Estimated 5 

D•plh 
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0 
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0 0 
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0 
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< 
Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Sampling Description and Results for SWMU 4 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB =Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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SWMUS 
Building 137 0/WS 
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2.4.4 SWMU5 
SWMU 5 serviced the washrack at Build

ing 137. This SWMU was removed and replaced 
with a new 0/WS in 1992. A site investigation was 
completed near SWMU 5 for the three leaking un
derground storage tanks (USTs) at the military gas 
station, IRP Site SS-48. This site was closed out in 
November 1990. 

Period of Operation 1983 to June 1992 

Current Status Inactive 

Disposition of No longer present 
Unit 

Source of Waste Washrack 

Major Operations Washing all types of 
vehicles 

Potential Oil, lubricants, other 
Contaminants vehicle fluids 

Unit Type Unknown 
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Construction Steel 
Material 

Physical Condition VSI noted corrosion on 
sides inside 0/WS 

Oii!Total Capacity 150 gal./300 gal. 

Depth to 5-7 ft 
Groundwater 

Groundwater Flow South, southwest 

Releases None known 

Since the area immediately surrounding 
SWMU 5 has been investigated under IRP Site 
SS-48 and the site was closed, the recommendation 
for this SWMU is no further action (NFA). Addi
tionally, soil gas probes around the USTs are used 
to test the tanks monthly for leaks and are in close ~ 

proximity to SWMU 5. .._) 

RFI Approach NFA 

New Oil/Water 
Separator 
(Replaced 

SWMU 5 
Oil/Water 
Separator) 

New 
Vehicle 

Washrack 

Bare Soil/ 
Deteriorated 
Asphalt 

N 

... 
I ... 

LJ') 

:;: 

(Source: Walk, Haydel &: Associates, 
1989; Tracer Research, 1993.) 
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SWMU6 
Building 193 0/WS 
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2.4.5 SWMU6 
SWMU 6 services the vehicle maintenance 

areas in Building 193. This unit is in good condi
tion and, since its installation in 1985, has been 
pwnped out when necessary by Holloman AFB 
engineers. 

Period of Operation 1985 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Active 

Will be converted to a 
sediment trap in 1994 

Buiding 193 

Major Operations Vehicle maintenance 

Potential Engine oil, lubricants, 
Contaminants hydraulic fluid, fuel, other 

vehicle fluids, solvents 

Unit Type Single-chamber 0/WS 

SWMU 6 
Oil/Water 

Holloman Air Force Base 
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Construction Concrete 
Material 

Physical Condition Good 

Oil/Total Capacity 50 gal. /400 gal. 

Depth to 5-7ft 
Groundwater 

Goundwater Flow Southeast, southwest 

Releases None known 

This unit is less than 10 years old and is in 
good condition. SWMU 6 has been serviced as re
quired, indicating good operation practices. There
fore, a release is unlikely and the recommendation 
for this SWMU is NF A 

RFI Approach NFA 

N 

. Sepccctoc~ 

0 10 20 

Scale in Feel 

Bldg. 193 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU7 
Building 198 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.6 SWMU7 
SWMU 7 services Building 198 in the ve

hicle maintenance area. This SWMU was con
verted to a sediment trap in 1991 when a new 0/WS 
was installed. 

Period of Operation Pre-1960 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Active 

Converted to a sediment 
trap in 1991; 
continued use 

Building 198 

Vehicle maintenance 

Oil, lubricants, fuel, other 
vehicle fluids, Simple 
Green®, PD-680, solvents 

Holloman Air Force Base 
Table RFI Work Plan 

Unit Type Two-chamber 0/WS 

Construction Concrete 
Material 

Physical Condition Concrete in good 
condition 

Oil/Total Capacity 100 gal./350 gal. 

Depth to 5-7ft 
Groundwater 

Groundwater Flow Southeast, southwest 

Releases None known 

Samples will be collected on four sides of 
the unit at two depths. Samples will also be col
lected on the downslope side of the 0/WS toward 
the fence. 

RF1 Approach Phase I with Phase II option 

Sampling Plan• 

4 418.1M 01,02,03,04 

1 yc 418.1M 05 

1 418.1 Cd Confirmation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly -above groundwater table. No soil samples will be collected in the saturated zone. 
cy ariable depth at specified location. The geologist should make a judgment in collecting the subsurface sample. 
dConfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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c: Holloman Air Force Base 
Table 3 RFI Work Plan 

SWMU 7 
Old Oil/Water 

Separator 
(Current 
Sediment 

Trap) 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

New 
Oil/Water 
Separator 

Bldg. 198 

SWMU 7 
Old Oil/Water 

Separator 
(Current 
Sediment 

Trap) 0 

0 

0 

0 0 

0 

0 

0 

0 

:. ~ 
t Scale in Feet .-·.·,-: .. ~,: 

I ·\.:·:,·_:~~,._ .. ::_:·~'";·:. 

Sampling Detail 
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' ~ 4 ·-
CD 
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0 12.5 25 

Scale in Feet 

Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table RFI Work Plan 

Sampling Description and Results for SWMU 7 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA =Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Confmnation 
Duplicate 
Equipment blank 
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QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU8 
Building 231 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.7 SWMU 8 
SWMU 8 serviced vehicle maintenance op

erations at Building 231, the autocraft shop. This 
SWMU was abandoned in place when a new 0/WS 
was installed in 1992. 

Period of Operation 1971 to October 1992 

Current Status Inactive 

Disposition of Abandoned in place 
Unit · 

Source of Waste Building 231 

Major Operations Vehicle maintenance 

Potential 
Contaminants 

Oil, lubricants, fuel, 
hydraulic fluid, other 
vehicle fluids, Simple 
Green®, solvents 

Holloman Air Force Base 
Table 3 RFl Work Plan 

Unit Type Two-chamber 0/WS 

Construction Concrete 
Material 

Physical Condition Concrete in good condition 

Oil/Total Capacity 300 gal./450 gal. 

Depth to 5-7ft 
Groundwater 

Groundwater Flow South, southwest 

Releases None known 

Samples will be collected by hand auger 
(due to physical constraints) on three sides of the 
unit at two depths. The fourth side is adjacent to a 
concrete sidewalk. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

3 2-14 in. 418.1M 01,02,03 Surface samples at 0/WS 

3 418.1M 01,02,03 AtO/WS 

1 418.1 CC Confinnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Table 3 RFI Work Plan 

Sampling Detail 
_.----clean Out Pipes 

.;4. 
I 
I 
I 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Bldg. 231 

Picnic 
Table 

Bare 
Soil 

Bldg. 
232 

Note: The exploded plan view is not provided for SWMU 8 be
cause physical constraints around the 0/WS will impede additional 
sampling at this SWMU. If a release is detected, a decision will 
need to be made as to the additional sampling required for the in
vestigation since most of the surrounding area is covered with con
crete or asphalt. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 8 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB =Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QNQC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU9 
Building 282 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.8 SWMU9 
SWMU 9 services aircraft maintenance 

and corrosion control operations in Building 282. 
In 1991, a sediment trap was added upstream of this 
SWMU. The sludge from this separator was sam
pled in 1993 and found to have methyl ethyl ketone 
(MEK), trichloroethylene (TCB), and tetrachloro
ethylene (PCB) at levels above detection limits. 

Since MEK is used as a pure solvent in the 
operations at Building 282, any spent solvent is 
classified as an F005 listed hazardous waste. 
Therefore, SWMU 9 has managed a listed waste 
(since spent solvent passed through the 0/WS and 
was detected in the separator sludge) and must be 
handled accordingly. 

Period of Operation 1978 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Active 

Continued use 

Building 282 

Major Operations Corrosion control and 
aircraft and engine 
maintenance 

Potential 
Contaminants 

Listed Waste 

Unit Type 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Oil, cleaning compounds, 
MEK, TCB, PCB, paint 
thinner and stripper, paint, 
varnish remover 

FOOS (MEK spent solvent) 

Three-chamber 0/WS 

Construction Concrete 
Material 

Physical Condition Concrete in good 
condition 

Oil/Total Capacity 160 gal./1000 gal. 

Depth to 
Groundwater 

6-8ft 

Groundwater Flow South, southwest 

Releases None known 

Samples will be collected on four sides of 
the unit at two depths. Since this unit has managed 
a listed waste, IDW from this SWMU needs to be 
handled according to procedures outlined in Section 
5 and SOP Al3. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 418.1M AtO/WS 

1 418.1 CC Confrrmation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confrrmation samples are collected for laboratory analysis to confmn the field analytical results. 
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Bldg. 282 

"' I') 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Paint 
Storage 
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Decisions Made from Flow Chart < 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations .less than trigger 
criteria? 

YES NO 

Bldg. 282 

SWMU 9 
Oil/Water 
Separator 

0 

0 12.5 25 

Scale in Feet 
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New 

0 

0 Sediment 
Trap 

Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 9 During Phase I 

• Format: [SWMU No.--.Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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c: Holloman Air Force Base 
Table 3 RFl Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 10 
Building 283 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.9 SWMU 10 
SWMU 10 serviced the Building 283 

waslrrack used for washing AGE. This SWMU was 
abandoned in 1991. 

Period of Operation 1978 to 1991 

Current Status Inactive 

Disposition of Abandoned in place 
Unit 

Source of Waste Waslrrack 

Major Operations Washing AGE 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Concrete 

Concrete in good 
condition 

160 gal./1000 gal. 

6-8ft 

South, southwest 

None known 

Potential 
Contaminants 

Unit Type 

Waste oil, fuel, 
hydraulic fluid, kerosene 

Three-chamber 0/WS 

Samples will be collected on four sides of 
the unit at two depths. One of the locations will be 
situated further away from the unit near a depressed 
area. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 2-14 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 418.1M 01,02,03,04 At 0/WS 

1 418.1 cc Confurrnation 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Table 3 RFI Work Plan 

Bldg. 283 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

3) 

LEAK OVERFLOW BOTH 

Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

4 .. .. 

• 4 ·.• : .. ·•· ·~ 

•· .. 

Section 2-Site Descriptions and Sampling Plans 
Field Operations Plan 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 10 During Phase I 

10-03-SB-01 

10-03-SB-02 

10-04-SB-01 

10-04-SB-02 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB =Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 



c: Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 11 
Building 300 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.10 SWMU 11 
SWMU 11 serviced the jet engine mainte

nance area in Building 300. This SWMU was re
moved and replaced in 1991 with a new sediment 
trap. 

Period of Operation 1977 to 1991 

Current Status 

Disposition of 
Unit 

Source of Waste 

Inactive 

No longer present 

Building 300 

Unit Type 

Construction 
Material 

Physical Condition 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Unknown 

Concrete 

Unknown 

6-8ft 

South, southwest 

None known 

Major Operations Engine maintenance 

Potential Oil, alkaline cleaners, 

Samples will be collected on four sides of 
the new sediment trap at two depths outside and be
low the backfill area. 

Contaminants PD-680, solvents 
RFI Approach Phase I with Phase II option 

.. 

Sampling Ptan• 

4 2-14 in. 418.1M 01,02,03,04 Surface samples outside backfill 

4 418.1M 01,02,03,04 At 0/WS below backfill 

1 418.1 CC Confirmation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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N 

0 15 30 

Scale In Feet 

Bldg. 300 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 11 During Phase I 

11-01-SB-01 

11-01-SB-02 

11-02-SB-01 

11-02-SB-02 

11-03-SB-0 1 

11-03-SB-02 

11-04-SB-01 

11-04-SB-02 

• Fonnat: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Fonnat: [Analytical Lab--Sample Type] 

FLO = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMUs12 
and13 
Buildings 304 and 304A 0/WSs 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.11 SWMUs 12 and 13 
SWMUs 12 and 13 service the vehicle 

maintenance areas in Building 304. These SWMUs 
were removed and replaced with a new 0/WS in 
1993. 

Period of February 1980 to present 
Operation (12) 

Period of 1982 to 1993 
Operation (13) 

Current Status Inactive 

Disposition of Removed in 1993 
Units 

Source of Waste Building 304 

Major Operations Vehicle maintenance 

Potential Oil, grease, fire suppres-
Contaminants sants, paint, solvents, 

aircraft soap, fuel 

Unit Type Single-chamber 0/WS with 
separate oil storage tank 

Construction Steel 
Material 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Physical Condition 0/WSs appear to be 
clogged; steel is in good 
condition 

Oil/Total Capacity 20 gal./35 gal. 
(12) 

Oil/Total Capacity 15 gal./25 gal 
(13) 

Depth to 6-8 ft 
Groundwater 

Groundwater Flow South, southwest 

Releases Periodic overflows of both 
0/WSs; visible soil 
contamination below 
concrete 

Samples will be collected in four locations 
in the area where the two units were located. Since 
the units have been removed, the samples should be 
collected outside or below the backfill area. The 
overflow from the 0/WSs has run into a drainage 
ditch, so samples will be collected in this area as 
well. 

RFI Approach Extended Phase I with 
Phase II option 

Sampling Pian• 

4 6-18 in. 418.1M 01,02,03,04 Surface samples near 0/WSs 

4 2-3ft 418.1M 01,02,03,04 Near 0/WSs 

2 6-18 in. 418.1M 05,06 Surface samples in drainage area 

1 418.1 Cb Confrrmation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfrrmation samples are collected for laboratory analysis to confmn the field analytical results. 
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Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Bldg. 304 

Location of 
SWMU 12 

Oil/Water Separator 
(Removed) 

Location of 
SWMU 13 

Oil/Water Separator 
(Removed) 

L Landscaped 
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Note--Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMUs 12 and 13 During Phase I 

12-01-SB-01 

12-01-SB-02 

12-02-SB-01 

12-02-SB-02 

12-03-SB-01 

12-03-SB-02 

12-04-SB-01 

12-04-SB-02 

12-05-SB-01 

12-06-SB-01 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB =Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 
Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 14 
Building 306 0/WS 
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Field Operations Plan 

2.4.12 SWMU 14 
SWMU 14 services the aircraft washrack 

near Building 306. Sludge and liquid samples col
lected in 1982 were found to be hazardous for chro
mium. However, in 1983 sludge samples were 
found to be nonhazardous. 

Period of Operation 1969 to present 

Current Status Active 

Disposition of Continued use 
Unit 

Source of Waste W ashrack 

Major Operations Washing F-4 and T-38 
aircraft 

Unit Type 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Three-chamber 0/WS 

Concrete 

Concrete in good 
condition 

650 gal./5300 gal. 

6-8ft 

South, southwest 

None known 

Potential 
Contaminants 

Waste oil, fuel, PD-680, 
methyl chloride, solvents, 
alkaline cleaners, 
ammonium hydroxide, 
furfuryl alcohol, 
phosphoric solution, 
chromic acid 

Samples will be collected on three sides of 
the unit at two depths. The unit will not be sampled 
on the side adjacent to the concrete washrack. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

5 2-14 in. 418.1M 01,02,03,04,05 Surface samples at 0/WS 

5 418.1M 01,02,03,04,05 At 0/WS 

1 418.1 CC Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 
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2) What was the release pathway? 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 14 During Phase I 

14-01-SB-01 

14-01-SB-02 

14-02-SB-01 

14-02-SB-02 

14-03-SB-01 

14-03-SB-02 

14-04-SB-01 

14-04-SB-02 

14-05-SB-01 

14-05-SB-02 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLO = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Confirmation 
Duplicate 
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Table 3 RFl Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU16 
Building 315 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.13 SWMU 16 
SWMU 16 services fuel cell repair opera

tions in Building 315. MEK and methyl isobutyl 
ketone (MIBK) are used as pure solvents in these 
operations. These spent solvents are classified as 
F005 (MEK) and F003 (MIBK) listed hazardous 
wastes, so SWMU 16 may have managed listed 
wastes if these solvents were discharged into the 
separator. ~ 

Period of Operation 1969 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Active 

Continued use 

Building 315 

Major Operations Fuel cell repair 

Potential 
Contaminants 

Potentially Handled 
Listed Waste 

Oil, hydraulic fluid, JP-4, 
MIBK,MEK 

F003 (MIBK spent solvent); 
F005 (MEK spent solvent) 

Unit Type 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Three-chamber 0/WS 

Concrete 

Concrete in good 
condition 

160 gal./1000 gal. 

6-8ft 

South, southwest 

None known 

Samples will be collected on all four sides 
of the unit at two depths. The IDW from this site 
should be handled as a Criteria 3 site. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 6-18 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 418.1M 01,02,03,04 AtO/WS 

1 418.1 Confirmation 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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• ,,..,., ~P.i1)>1.'j!'''' ,,.,, '"', · · ? . .Aconc,.to 1 . • · • 

Sampling Detail 

Bldg. 
302 

0 
1 

2 .. 
3 ~ 
4 
5 .!: 
6 .. 
7 g 
8 "' 
9 

10 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

SWMU 16 
Oil/Water 
Separator 

Approximate 
Location of 
New CMU Wall 

0 

0 

'• ~.03 ' . 
04 

Stairs 

. fl.: ~- ~-. .. .•. . . . 

: "'· c ... 

Bldg. 
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.. . 

N 

0 15 

Scale in Feet 
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.. 
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0 0 Bldg. 
315 

SWMU 16 
Oil/Water 
Separator 

0 

0 

0 

0 

0 

,;;SR\~~~,:~&i.»~~!\(:,~; . ._.. 

12.5 

Scale in Feet 

25 

... ... 
I ... 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 16 During Phase I 

16-01-SB-01 

16-01-SB-02 

16-02-SB-01 

16-02-SB-02 

16-03-SB-01 

16-03-SB-02 

16-04-SB-01 

16-04-SB-02 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration > trigger criteria ( 100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLO = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 18 
Building 500 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.14 SWMU 18 
SWMU 18 services aircraft maintenance 

operations in Building 500. This 0/WS has two 
chambers; the design for each chamber is similar to 
the single-chamber 0/WS. The 0/WS appears to be 
inactive. 

Period of Operation Unknown 

Current Status 

Disposition of 
Unit 

Source of Waste 

Inactive 

Appears to have been 
abandoned in place 

Building 500 

Major Operations Aircraft maintenance 

Potential Engine oil, hydraulic fluid, 
Contaminants JP-4, battery acid 

Unit Type Unique, two-chamber 0/WS 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Construction Concrete 
Material 

Containment Concrete is weathered and 
pitted; pipes are corroded 

Oil/Total Capacity 130 gal./225 gal. 

Depth to 7-9 ft 
Groundwater 

Groundwater Flow South, southwest 

Releases 0/WS may have leaked on 
the basis of water levels in 
the two chambers 

Samples will be collected on four sides of 
the unit at two depths. 

RFI Approach Phase I with Phase II option 

Sampling Plan" 

4 2-14 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 4-5ft 418.1M 01,02,03,04 AtO/WS 

1 418.1 Confirmation sample 

"Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfmnation samples are collected for laboratory analysis to confrrm the field analytical results. 
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Table 3 RFI Work Plan 

Bldg. 500 

SWMU 18 
Oil/Water 
Separator 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

LBare 

Soil7 

Bldg. 508 

"" 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

0 5 

Scale in Feet 

Sampling Detail 

0 

'-..... 1 
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;; 
.! 
.5 .. 
0 
" Vl 

! 
I .... 
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< 

Bldg. 500 

0 0 0 

0 0 N 

0 
0 0 

0 0 0 

0 0 

SWMU 18 
Oil/Water 0 
Separator 

0 10 20 

Scale in Feet 

Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 18 During Phase I 

18-01-SB-01 

18-01-SB-02 

18-02-SB-01 

18-02-SB-02 

18-03-SB-01 

18-03-SB-02 

18-04-SB-01 

18-04-SB-02 

• Fonnat: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 

Fonnat: [Analytical Lab--Sample Type] 

fl,D = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 19 
Building 638 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.15 SWMU 19 
SWMU 19 services the engine test cell and 

aircraft maintenance operations in Building 639. 
The effluent from this 0/WS used to drain to a 
leach field until a new separator was installed in 
1991. The oil collected in a separate oil storage 
tank. This SWMU was converted to a sediment 
trap when the new 0/WS was installed. Currently, 
the new separator effluent is plugged and the oil 
and water are removed regularly. 

This area is being investigated under 
SWMU 229 for a 1.7 million-gal. JP-4 fuel spill dis
covered in 1993. Significant accumulations of free 
product are floating on the water table. Subsurface 
contamination associated with the fuel spill at this 
SWMU has been seen as shallow as 3 ft bgl. More 
background information is presented in Section 
2.4.33. 

Period of Operation 1977 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Active 

Converted to a sediment 
trap in 1991; continued use 

Building 639 

Engine test cell and 
maintenance 

Engine oil, jet fuel, PD-680, 
solvents 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Unit Type Single-chamber 0/WS with 
separate oil storage tank 

Construction Concrete 
Material 

Physical Condition Concrete in fairly good 
condition; corroded pipes 

Oil/Total Capacity 250 gal./400 gal. 

Depth to 7-9 ft 
Groundwater 

Groundwater Flow South, southwest 

Releases Contaminated soil 
discovered during instal
lation of new 0/WS 

Samples will be collected on four sides of 
the unit at two depths. Samples will also be col
lected along the outlet pipe, around the leach tank, 
and from the soil pile. Since this area is being in
vestigated under SWMU 229 for groundwater con
tamination from a fuel spill (Woodward-Clyde, 
1993), groundwater samples will not be collected 
even if a release is detected from the unit. The oil 
storage tank will not be included in this 
investigation. 

RFI Approach Phase I with Phase II option 

4 7-8 ftb 418.1M 01,02,03,04 AtO/WS 

2 3-4ft 418.1M 05,06 Outlet pipe from 0/WS 

3 3-4ft 418.1M 07,08,09 At leach tank 

3 8-9 ftb 418.1M 07,08,09 At leach tank 

2 418.1M 10,11 samples from soil pile 

2 418.1 CC Confmnation samples 

"Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Table 3 RFI Work Plan 

N SWMU 229 
T-38 Test Cell 

Fuel Spill 

229-587 Q 

Old Leaching 

!Bare 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 19------~~~~ 
Old Oil/Water 

Separator 
(Current 

0 20 40 

Scale in Feet , Sediment Trap) 

" 

Soil Pile 

I 

~..,......-----' L--

ol 
1 

~ 2 
I 3 
I 4 
I 5 

- ..J 6 

~stlmated ~ 
Cepth 

N 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 
0 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 0 

0 

0 

0 
3) Are all hot spots surrounded by TPH 

concentrations less than trigger 
criteria? SWMU 19 

0 

0 0 

0 

0 

0 

0 

YES NO 
Old Oil/Water 0 

Separator 
(Current 

Sediment Trap) 

0 0 12.5 25 

Scale in feet 

0 

Note--Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 19 During Phase I 

19-01-SB-01 

19-01-SB-02 

19-02-SB-01 

19-02-SB-02 

19-03-SB-01 

19-03-SB-02 

19-04-SB-01 

19-04-SB-02 

19-05-SB-01 

19-06-SB-01 

19-07-SB-01 

19-07-SB-02 

19-08-SB-01 

19-08-SB-02 

19-09-SB-01 

19-09-SB-02 

19-10-HA-01 

19-11-HA-01 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab 
CON = Contractor lab 

· MRD = Missouri River Division Lab 

February 1994 
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D = 
EB = 
M = 
QA = 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU20 
Building 639 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.16 SWMU 20 
SWMU 20 services the sound suppressors 

at the T -38 test cell. The oil collected in a separate 
oil storage tank. The separator has holes drilled in 
the side of the 0/WS, so a release may have oc
curred through this pathway. This 0/WS will be 
converted to a sediment trap when a new 0/WS is 
installed in 1994. 

This area is being investigated under 
SWMU 229 for a 1.7 million-gal. JP-4 fuel spill dis
covered in 1993. Significant accumulations of free 
product are floating on the water table. Subsurface 
contamination associated with the fuel spill at this 
SWMU has been seen as shallow as 3 ft bgl. The 
area around SWMU 20 is entirely in the estimated 
contamination plume for the fuel spill. More back
ground information is presented in Section 2.4.33. 

Period of Operation Pre-1978 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Active 

Will be converted to a 
sediment trap in 1994 

T-38 test cell 

Engine testing and 
maintenance 

Engine oil, grease, jet fuel, 
solvents 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Unit Type Single-chamber 0/WS 
with separate oil storage 
tank 

Construction Concrete 
Material 

Physical Condition Concrete in fairly good 
condition; 3/4-in.-diameter 
holes drilled in sides of unit 

Oil/Total Capacity 250 gal./400 gal. 

Depth to 8-10ft 
Groundwater 

Groundwater Flow South, southwest 

Releases Potential release through 
holes in sidewalls of 0/WS 

Samples will be collected on four sides of 
the unit at two depths. Since this area is being in
vestigated for groundwater contamination from a 
fuel spill (SWMU 229), groundwater samples will 
not be collected even if a release is detected from 
the unit. The oil storage tank will not be investi
gated at this time. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 418.1M 01,02,03,04 At 0/WS 

1 418.1 Cb Confmnation sample 

•Additional QNQC sampling is required as outlined in Table 4-2. 
bConf"mnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Decisions Made from Flow Chart 
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Sediment Trap) Gauge for 
Oil Tank 

SWMU 20 
Oil/Water 
Separator 

229-SB6~ 
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1) Was there a release from the SWMU? 

(To Be Replaced & 
Converted to 

Sediment Trap) 
0 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

0 

0 0 

0 0 

0 0 0 0 0 0 

0 0 0 0 0 N 

0 0 0 0 

0 0 0 

0 0 

0 12.5 25 0 " .,. 
I .,. 

Scale In Feet ~ 
:;: 

Note--Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 20 During Phase I 

a Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

February 1994 2-70 

Continuation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 



Holloman Air Force Base 
Table 3 RFl Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU21 
Building 702 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.17 SWMU 21 
SWMU 21 serviced the petroleum, oils, 

and lubricants (POL) washrack near Building 702. 
The separator was removed in 1991 when a new 
0/WS was installed. This SWMU is near the other 
0/WS that serviced the POL washrack (SWMU 22) 
and the separate oil storage tank (SWMU 123). 
Both of these SWMUs have been abandoned in 
place. 

Period of Operation September 1980 to 1991 

Current Status Inactive 

Disposition of No longer present 
Unit 

Source of Waste Washrack 

Major Operations Washing fuel trucks 

Location of 
SWMU 21 
Oil/Water 
Separator 
(Revoved) 

SWMU 123 
Abandoned 
Waste Oil 

Tank 

... • ..•.. _ . 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Potential Engine oil, grease, fuel, 
Contaminants other vehicle fluids 

Unit Type Single-chamber 0/WS with 
separate oil storage tank 

Construction Steel 
Material 

Physical Condition Unknown 

Oii/Total Capacity 500 gal. (tank)/10 gal. 

Releases None known 

Since SWMU 21 is near SWMUs 22 and 
123, a Class 1 permit modification has been submit
ted to move this SWMU to Table 2. These SWMUs 
were investigated in late 1993 during the Table 2 
RFI. The investigation was expanded to include 
SWMU21. 

./1. ~ _.. . . . .. .. · ... 

.. · POL· •·. .• • •• · . . ~. 
Washrack ,, · • • 

.' ... 

"~·. ~- • • " • • • • .... '!' • 

.. . . . .. . 4 . . . ..· ·•. ·• .. 4-

-~~~~o~~rete'-1 , ,,. ~. ·• ; •· 
_-"_ .- .. ~~ .fi.· -~-.d·, • 

• , __ .:3- •: 

. . 
.· 

. ·. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU23 
Building 800 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.18 SWMU 23 
SWMU 23 services engine and vehicle 

maintenance areas in Buildings 800 and 806. The 
separator was converted to a sediment trap when a 
new 0/WS was installed in 1991. 

Period of Operation July 1977 to present 

Current Status 

Disposition of 
Unit ' 

Source of Waste 

Major Operations 

Active 

Converted to a sediment 
trap in 1991; continued use 

Buildings 800 and 806 

Engine and vehicle 
maintenance 

Unit Type 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Two-chamber 0/WS 

Concrete 

Concrete in fairly good 
condition 

675 gal./900 gal. 

6-8ft 

Southwest 

None known 

Potential 
Contaminants 

Engine oil, grease, hydraulic 
fluid, PD-680, Simple 
Green®, aircraft soap 

Samples will be collected on four sides of 
the unit at two depths. 

RF1 Approach Phase I with Phase II option 

Sampling Plan• 

4 2-14 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 7-8 ftb 418.1M 01,02,03,04 At 0/WS 

1 418.1 CC Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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1) 

0! 
1 -.. 2 .. 

~ ~ 
.......... 5 .. 

6 0 
" 7 tf) 

8 

Note: Original pipe locations shown. 
Current plumbing unknown. 

Decisions Made from Flow Chart 

Was there a r~lease from the SWMU? 

YES NO 

2) What was the release pathway? 

3) 

LEAK OVERFLOW BOTH 

Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

N 

0 

0 

0 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU 23 
Old Oil/Water 

Separator 
(Current 

Sediment Trap) 

0 
0 0 

0 

Bldg. 
800 

Bldg. 
800 

0 

SWMU 23 
Old Oil/Water 

Separator 
(Current 

Sediment Trap) 

0 

12.5 25 

co .... 
I .... 

U") 

< 

Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 23 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA =Hand auger 
GW = Groundwater 
b Field IR analysis 
< TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QNQC requirements 
Format: [Analytical Lab--Sample Type] 

FLO = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU24 
Building 801 0/WS 
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Section 2--Site Descriptions and Sampling Plans Holloman Air Force Base 
~!'I Field Operations Plan Table 3 RFI Work Plan _, 

2.4.19 SWMU24 
SWMU 24 services the AGE washrack at Potentially Handled 

Building 801 (demolished in 1992). The separator Listed Waste FOOl (TCA spent solvent 
was converted to a sediment trap when a new 0/WS for degreasing) 
was installed in 1991. Ethanol and 1,1,1-trichloro-
ethane (TCA) are potentially used in these opera- Unit Type Single-chamber 0/WS 
tions as solvents for cleaning AGE. Any spent TCA 
is classified as an FOOl listed hazardous waste Construction Concrete 
(halogenated spent solvent used for degreasing). Material 
Therefore, SWMU 24 may have managed a listed 
waste. Physical Condition Concrete in fairly good 

condition; sediment buildup 
Period of Operation 1979 to present in unit 

Current Status Inoperable Oil/Total Capacity 70 gal./100 gal. 

Disposition of Converted to a sediment Depth to 6-8ft 
Unit trap in 1991; continued use Groundwater 

in future 
Groundwater Flow Southwest 

Source of Waste Washrack 
Releases None known ~) 

Major Operations Washing AGE 
Samples will be collected on four sides of 

_,.... .. 
Potential Engine oil, grease, hydraulic the unit at two depths. 
Contaminants fluid, fuel, PD-680, ethanol, 

TCA, aircraft soap RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 6-18 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 4-5 ft 418.1M 01,02,03,04 At 0/WS 

1 418.1 Cb Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

~,;~~~!*\~{0:::"; .. 

7'' 0 0 
·: 0 

0 0 

0 
0 

0 

0 0 

0 
0 

0 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Sampling Detail 
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0 
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0 
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0 

1 <; 

2 
.. .... 

·= 
3 " 0 

" 4 Vl 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 24 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU25 
Building 805 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.20 SWMU 25 
SWMU 25 serviced vehicle maintenance 

operations in Building 855. This SWMU replaced a 
previous unit that was perforated when it was re
moved, so there is a potential for a release from the 
previous unit. The separator was converted to a 
sediment trap when a new 0/WS was installed in 
1991. 

Period of Operation April1987 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Inoperable 

Converted to a sediment 
trap in 1991; continued use 
in future 

Building 855 

Major Operations Vehicle maintenance 

Potential 
Contaminants 

Unit Type 

Engine oil, other vehicle 
fluids 

Single-chamber 0/WS with 
separate oil storage tank 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Construction Steel 
Material 

Physical Condition Good condition; history of 
clogging problems for floor 
drains in Building 855 

Oil/Total Capacity 800 gal./50 gal. 

Depth to 6-8 ft 
Groundwater 

Groundwater Flow Southwest 

Releases Previous unit perforated 
prior to removal in 1987 
indicating a potential 
release 

Samples will be collected on four sides of 
the existing unit at two depths. The oil storage tank 
will not be included in this investigation. 

RF1 Approach Phase I with Phase II option 

Sampling Plan• 

4 2-14 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 4-8 ftb 418.1M 01,02,03,04 At 0/WS 

1 418.1 cc Confirmation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfunation samples are collected for laboratory analysis to confmn the field analytical results. 
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Bldg. 
805 

Decisions Made from Flow Chart 

Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Oil/Water 
Separator 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RF1 Work Plan 

Sampling Description and Results for SWMU 25 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration > trigger criteria ( 100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 
Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU26 
Building 809 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.21 SWMU 26 
SWMU 26 serviced aircraft maintenance 

and corrosion control operations in Building 809. 
From the literature search and site visit, the 0/WS 
is not present, nor is there evidence of an 0/WS 
near Building 809. It is believed that the RFA misi
dentified a communications manway as SWMU 26. 
Building 809 was leveled, rebuilt, and expanded in 
1990. It is possible that the 0/WS was removed or 
covered during the renovations. 

Period of Operation 1978 to 1982 

Current Status 

Disposition of 
Unit 

Source of Waste 

February 1994 

Inactive 

No longer present 

Building 809 

2-86 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Major Operations Corrosion control and 
aircraft maintenance 

Potential Engine oil, hydraulic fluid, 
Contaminants solvents, paint thinner and 

stripper, paint 

Unit Type Unknown 

Construction Unknown 
Material 

Releases Unknown 

Since the 0/WS was not located during the 
literature search and site visit, NF A is recom
mended for this SWMU. 

RFI Approach NFA 



Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU27 
Building 810 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.22 SWMU 27 
SWMU 27 serviced the F-15 engine test 

cell near Buildings 807 and 810. This unit has a 
history of overflows. TCA and Freon 113 
( 1,1 ,2-trichloro-1 ,2,2-trifluoroethane) are poten
tially used as solvents for cleaning aircraft engines. 
Since spent TCA and Freon 113 are classified as 
FOO 1 and F002 listed hazardous wastes, respec
tively, SWMU 27 may have managed listed wastes. 

Period of Operation April1977 to 1990 

Current Status 

Disposition of 
Unit 

Inactive 

Abandoned in place 

Source of Waste Engine test cell 

Major Operations Engine testing and 
maintenance 

Potential Fuel and synthetic oils, 
Contaminants grease, hydraulic fluid, JP-4, 

PD-680, TCA, Freon 113 

Potentially Handled 
Listed Waste FOOl (TCA spent solvent for 

degreasing); 
F002 (1,1,2-Trichloro-1,2,2-
trifluoroethane spent 
solvent) 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Unit Type Three-chamber 0/WS 

Construction Concrete 
Material 

Physical Condition Concrete in fairly good 
condition 

Oil/Total Capacity 520 gal./400 gal. 

Depth to 6-8 ft 
Groundwater 

Groundwater Flow South, southwest 

Releases August 1985--overflow of 
0/WS; contamination 
extends 1 ft below ground 
level (bgl); 
January 1988--overflow of 
0/WS; 
February 1988--discharge 
pipe from 0/WS washed out 

Samples will be collected on four sides of 
the unit at two depths to begin defming the extent of 
contamination from the previous overflows. 

RFI Approach Extended Phase I with 
Phase II option 

Sampling Plan• 

17 2-14 in. 418.1M All Surface samples at and around 0/WS 

4 6-7 ftb 418.1M 01,02,03,04 AtO/WS 

2 yc 418.1M 01,03,08,12, Subsurface samples around 0/WS 
14,15,16 

5 6-8ft 418.1M 01,03,08,12, GW samples arotind 0/WS 
14 

3 418.1 Cd Confmnation samples 

~I 
I _,. 

•Additional QA/QC sampling is required as outlined in Table 4-2. ~') 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. -ii'' 

cvariable depth at specified location. The geologist should make a judgment in collecting the subsurface sample. 
~onfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Table 3 RFI Work Plan 

Sampling Detail 
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1) Was there a release from the SWMU? 

YES NO 
0 

0 

2) What was the release pathway? 0 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 27 During Phase I 

27-17-SB-01 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Sampling Description and Results for SWMU 27 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytica1 Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

2-91 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

[This page intentionally left blank.] 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU28 
Building 822 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.23 SWMU 28 
SWMU 28 serviced the AGE washrack at 

Building 822. The separator was removed and re
placed with a new unit in 1991. SWMU 28 was 
situated where the new 0/WS is currently located. 

The operations at SWMU 28 are similar to 
those at SWMU 24. The unit may have managed 
spent TCA as a solvent and therefore a listed haz
ardous waste (FOOl). 

Period of Operation 1977 to Aprill991 

Current Status 

Disposition of 
Unit 

Inactive 

No longer present 

Source of Waste W ashrack 

Major Operations Washing AGE 

Potential Engine oil, grease, hydraulic 
Contaminants fluid, antifreeze, PD-680, 

ethanol, TCA, aircraft soap, 
Simple Green® 

Potentially Handled 
Listed Waste FOOl (TCA spent solvent 

for degreasing) 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Unit Type Two-chamber 0/WS 

Construction Concrete 
Material 

Physical Condition Unknown 

Oil/Total Capacity 675 gal./900 gal. 

Depth to 6-8 ft 
Groundwater 

Groundwater Flow Southwest 

Releases None known 

Since the exact location of the previous 
0/WS is not known, samples will be collected on 
two sides of the new unit. Because the area sur
rounding the new 0/WS is backfill, the surface soil 
samples will be collected outside the area of new as
phalt. The subsurface samples will be collected be
low the backfill directly adjacent to the unit 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

2 418.1M 01,02 At 0/WS below backfill 

1 418.1 CC Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confmnation samples are collected for laboratory analysis to confrrm the field analytical results. 
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Table 3 RFI Work Plan 

Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

0 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 28 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) = "Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 
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Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU29 
Building 827 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.24 SWMU 29 
SWMU 29 serviced the AGE washrack at 

Building 827. The separator was abandoned in 
place and covered with asphalt in 1991 when a new 
0/WS was installed. TCA may be used as a pure 
solvent for degreasing at this SWMU. This waste is 
classified as an FOOl listed waste and may have 
been managed by SWMU 29. 

This area has been investigated for a die
sel, JP-4, and unleaded fuel leak from the aban
doned USTs at Building 828 (SWMU 230). These 
tanks appear as the three concrete pads on the east 
side of Building 828. Significant contamination 
was detected in the soil and groundwater around the 
tanks and the pump island (Woodward-Clyde, 
1993). Most of the soil contamination was 6-9 ft 
bgl. Section 2.4.34 presents more background on 
SWMU230. 

Period of Operation 1977 to Aprill991 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Inactive 

Abandoned in place and 
covered with asphalt 

Washrack 

Washing AGE 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Potential Engine oil, grease, hydraulic 
Contaminants fluid, fuel, PD-680, aircraft 

soap 

Potentially Handled FOOl (TCA spent solvent 
Listed Waste for degreasing) 

Unit Type Single-chamber 0/WS 

Construction Concrete 
Material 

Physical Condition Unknown 

Oil/Total Capacity 675 gal./900 gal. 

Depth to 6-8ft 
Groundwater 

Groundwater Flow Southwest 

Releases None known 

Samples will be collected on four sides of 
the unit at two depths. The location of the unit was 
estimated from the plans when it was abandoned 
and from the cleanout pipe still in place. Ground
water samples will not be collected at this SWMU 
since the estimated extent of the fuel spill includes 
the abandoned 0/WS. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

1 418.1 CC Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Table 3 RFI Work Plan 
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Decisions Made from Flow Chart 

1) Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

N 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Oil/Water 
Separator 

Note--Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 29 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB =Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 
Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU30 
Building 830 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.25 SWMU 30 
SWMU 30 services the aircraft washrack 

near Building 830. This unit is in good condition. 

Period of Operation April 1986 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Unit Type 

Construction 
Material 

Active 

Continued use 

Washrack 

Washing aircraft 

Engine oil, lubricants, 
hydraulic fluid, fuel 

Unknown 

Concrete 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Physical Condition Good 

Oil/Total Capacity 240 gal./5000 gal. 

Depth to 6-8 ft 
Groundwater 

Groundwater Flow Southwest 

Releases None known 

This unit is less than 10 years old and is in 
good condition. It appears to have been serviced as 
necessary, since ·there was no obvious staining 
above the outlet pipe. The recommendation for this 
SWMUisNFA. 

RF1 Approach NFA 

Edge of Previously ------ ·' . •· · ·> · ~ •. · ) . . t~ 
Paved Area--,._______________ ~ Safety•-· · · · · ... ;.; ... · t--~ 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU31 
Building 855 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base -~ 
Table 3 RFI Work Plan ~ 

2.4.26 SWMU 31 
SWMU 31 services the washrack near 

Building 865. A new 0/WS was added downstream 
of this unit in 1991. The separator is currently in
operable because of clogging problems. 

Period of Operation December 1982 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Unit Type 

Inoperable 

Future use after clogging 
problems solved 

Washrack 

Washing mobility 
equipment 

Engine oil, grease, hydraulic 
fluid, other vehicle fluids 

Two-chamber 0/WS 

Construction Steel 
Material 

Physical Condition Sediment buildup in ftrst 
chamber; corroded unit 
and pipes 

Oil/Total Capacity 240 gal./400 gal. 

Depth to 6-8ft 
Groundwater 

Groundwater Flow Southwest 

Releases None known 

Samples will be collected on four sides of 
the unit at two d~pths. 

RFI Approach Phase I with Phase II option 

Sampling Pian• 

4 6-18 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 6-7 ftb 418.1M 01,02,03,04 At 0/WS 

1 418.1 CC Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfmnation samples are collected for laboratory analysis to confmn the fteld analytical results. 
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Table 3 RFI Work Plan 

1) 

Sampling Detail 
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Decisions Made from Flow Chart 

Was there a release from the SWMU? 

YES NO 

2) What was the release pathway? 

LEAK OVERFLOW BOTH 

3) Are all hot spots surrounded by TPH 
concentrations less than trigger 
criteria? 

YES NO 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Holloman Air Force Base ~ 
Table 3 RFI Work Plan ._} 

Sampling Description and Results for SWMU 31 During Phase I 

1-01-SB-02 

1-02-SB-01 

1-02-SB-02 

1-03-SB-01 

1-03-SB-02 

1-04-SB-01 

1-04-SB-02 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB =Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLO = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confmnation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU33 
Building 869 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.27 SWMU 33 
SWMU 33 services the vehicle mainte

nance areas at Building 869. The separator is in 
good condition. 

Period of Operation January 1985 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Active 

Will be converted to a 
sediment trap in 1994 

Building 869 

Fire station vehicle 
maintenance 

Engine oil, grease, 
hydraulic fluid, other 
vehicle fluids, diesel and 
gasoline fuel, PD-680, 
solvents 

Mop & Bucket 
Storage Area 
(Aluminum 
Platform) 

Bldg. 869 

February 1994 2-108 

Unit Type 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Two-chamber 0/WS 

Steel 

Good 

50 gal./250 gal. 

6-8ft 

Southwest 

None known 

This unit is less than 10 years old and is in 
good condition. SWMU 33 has been managed well 
since its installation in 1985. Therefore, the recom
mendation for this SWMU is NF A. 

RFI Approach NFA 

POL Mea~ 
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Table 3 RFl Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU34 
Building 902 0/WS 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.28 SWMU 34 
SWMU 34 services the washrack in Bare 

Base Mobility near Building 902. The separator 
was converted to a sediment trap in 1991 when a 
new 0/WS was installed. This unit has multiple 
chambers. The water underflows through each 
chamber as the oil accumulates in each chamber. 

Period of Operation March 1982 to present 

Current Status 

Disposition of 
Unit 

Active 

Continued use as a 
sediment trap 

Source of Waste Washrack 

Major Operations Washing mobility equip
ment, vehicles, AGE, 
aircraft, fuel trucks 

Potential Engine oil, grease, hydraulic 
Contaminants fluid, other vehicle fluids, 

fuel 

Unit Type Multichamber 0/WS 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Construction Steel 
Material 

Physical Condition Corroded unit and pipes; 
oil stains on sidewalls 

Oil/Total Capacity 700 gal./1100 gal. 

Depth to 8-10 ft 
Groundwater 

Groundwater Flow South, southwest 

Releases Overflow of 0/WS; 
1991--spill from collapsed 
piping between drain and 
0/WS 

Samples will be collected on four sides of 
the unit at two depths. Also, samples will be col
lected downslope of the 0/WS and between the 
washrack and the 0/WS. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 2-14 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 6-7ft 418.1M 01,02,03,04 AtO/WS 

2 2-14 in. 418.1M 05,06 Downslope; between washrack and 0/WS 

2 vb 418.1M 05,06 Downslope; between washrack and 0/WS 

2 418.1 cc Confmnation 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bv ariable depth at specified location. The geologist should make a judgment in collecting the subsurface sample. 
<Confmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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CMU 
Contain
ment 
Wall 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 34 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU35 
Building 903 0/WS 
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2.4.29 SWMU 35 
SWMU 35 services corrosion control and 

vehicle maintenance operations for mobility equip
ment in Building 903. The separator was removed 
and replaced with a new sediment trap in 1991. 
Since MEK and toluene are used as solvents in this 
facility, any spent solvent is classified as a F005 
listed waste. Therefore, SWMU 35 may have man
aged a listed waste and must be handled 
accordingly. 

Period of Operation April1986 to April1991 

Current Status Inactive 

Disposition of No longer present 
Unit 

Source of Waste Building 903 

Major Operations Corrosion control and 
vehicle maintenance 

Potential 
Contaminants 

Potentially Handled 
Listed Waste 

Unit Type 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

F005 (MEK and toluene 
spent solvent) 

Unknown; separate oil 
storage tank 

Steel 

Unknown; VSI noted oil 
stains adjacent to the unit 

150 gal. (tank)/50 gal. 

8-10ft 

South, southwest 

Potential overflow on the 
basis of staining around 
0/WS Engine oil, grease, hydraulic 

fluid, primer and paint, 
paint stripper and thinner, 
PD-680, MEK, toluene, 
sandblast residuals 

Samples will be collected in three locations 
at two depths near the area where SWMU 35 was 
located. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

3 2-14 in. 418.1M 01,02,03 Surface samples at 0/WS 

3 3-4ft 418.1M 01,02,03 AtO/WS 

1 418.1 Cb Confirmation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfmnation samples are collected for laboratory analysis to confirm the field analytical results. 
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N 
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Decisions Made from Flow Chart 

I) Was there a release from the SWMU? 
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2) What was the release pathway? 

3) 
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Are all hot spots surrounded by TPH 
concentrations less than trigger 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 35 During Phase I 

35-01-SB-01 

35-01-SB-02 

35-02-SB-01 

35-02-SB-02 

35-03-SB-01 

35-03-SB-02 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU37 
Building 1080 0/WS 
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2.4.30 SWMU 37 
SWMU 37 services the aircraft washrack 

near Building 1080. 

Period of Operation 1974 to present 

Current Status Active 

Disposition of Continued use 
Unit 

Source of Waste W ashrack 

Major Operations Washing aircraft and 
ground equipment 

Potential 
Contaminants 

Unit Type 

Engine oil, grease, hydraulic 
fluid, Simple Green®, 
aircraft soap, other vehicle 
fluids, PD-680 

Three-chamber 0/WS 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Concrete 

Good 

825 gal./5300 gal. 

10-14 ft 

West, southwest 

None known 

Samples will be collected on three sides of 
the unit at two depths. This unit will not be sam
pled on the side adjacent to the concrete washrack. 

RFI Approach Phase I with Phase II option 

Sampling Pian• 

5 6-18 in. 418.1M All Surface samples at 0/WS 

5 10-11 ftb 418.1M All AtO/WS 

1 418.1 cc <;:onfmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
cconfmnation samples are collected for laboratory analysis to confmn the field analytical results. 

February 1994 2-118 



Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

Sampling Detail 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 37 During Phase I 

37-01-SB-01 

37-01-SB-02 

37-02-SB-01 

37-02-SB-02 

37-03-SB-01 

37-03-SB-02 

37 -04-SB-0 1 

37-04-SB-02 

37-05-SB-01 

37-05-SB-02 

a Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU38 
Building 1080A 0/WS 

2-121 February 1994 



Section 2--Site Descriptions and Sampling Plans 
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2.4.31 SWMU 38 
SWMU 38 services AGE maintenance op

erations in Building 1080. A dry well was installed 
after 1981 for drainage from the concrete pad near 
Building 1080, which is used for AGE 
maintenance. 

Period of Operation Pre-1981 to 1991 

Current Status Inactive (uncertain) 

Disposition of Abandoned in place 
Unit 

Source of Waste Building 1080 

Major Operations AGE maintenance 

Unit Type 

Construction 
Material 

Physical Condition 

Oil/Total Capacity 

Depth to 
Groundwater 

Groundwater Flow 

Releases 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Single-chamber 0/WS 

Concrete 

Good condition 

350 gal./1400 gal. 

10-14 ft 

West, southwest 

None known 

Potential 
Contaminants 

Engine oil, hydraulic fluid, 
aircraft soap, other 

Samples will be collected on four sides of 
the existing unit at two depths. Two samples will 
be collected at the dry well below the drain rock fill. 

vehicle fluids 
RFI Approach Phase I with Phase II option 

Sampling Plan• 

samples at 0/WS 

4 418.1M 01,02,03,04 At 0/WS 

2 20-21 ftb 418.1M 05,06 At dry well 

1 418.1 cc Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bBelow 0/WS or directly above groundwater table. No soil samples will be collected in the saturated zone. 
<Confmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Bldg. 1086 

Sampling Detail 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 38 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU41 
Building 1266 0/WS 
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2.4.32 SWMU 41 
SWMU 41 services vehicle maintenance 

operations and the washrack at Building 1266. The 
0/WS has had considerable problems with sediment 
buildup. 

Period of Operation January 1987 to present 

Current Status 

Disposition of 
Unit 

Source of Waste 

Major Operations 

Potential 
Contaminants 

Unit Type 

Inoperable 

Continued use after 
clogging problems solved 

Building 1266 and 
washrack 

Vehicle maintenance 
and washing vehicles 

Engine oil, hydraulic fluid, 
antifreeze, other vehicle 
fluids, diesel fuel, aircraft 
soap 

Two-chamber 0/WS 
with separate oil tank 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Construction Steel 
Material 

Physical Condition History of overflow prob
lems for the washrack; 
clogging problems for 0/WS 

Oil/Total Capacity 200 gal. (tank)/200 gal. 

Depth to 25-30 ft 
Groundwater 

Groundwater Flow West 

Releases Overflow from washrack 
and 0/WS determined 
from personnel at site 

Samples will be collected on four sides of 
the existing unit at two depths. The oil storage tank 
will not be sampled during this field effort. 

RFI Approach Phase I with Phase II option 

Sampling Plan• 

4 6-18 in. 418.1M 01,02,03,04 Surface samples at 0/WS 

4 6-7ft 418.1M 01,02,03,04 At 0/WS 

1 418.1 Cb Confmnation sample 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bConfmnation samples are collected for laboratory analysis to confmn the field analytical results. 
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Sampling Detail 

0 
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Note-Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A 7. 
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Holloman Air Force Base 
Table 3 RFI Work Plan 

Sampling Description and Results for SWMU 41 During Phase I 

• Format: [SWMU No.--Sample Location--Method/Matrix--Relative Depth] 
SB = Soil boring 
HA = Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration> trigger criteria (100 mg/kg) ="Yes" 
d See Table 4-2 for field QA/QC requirements 

Format: [Analytical Lab--Sample Type] 

FLD = Field lab c = 
CON = Contractor lab D = 
MRD = Missouri River Division Lab EB = 

M = 
QA = 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 

February 1994 2-128 



Holloman Air Force Base 
Table 3 RFI Work Plan 
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Field Operations Plan 

SWMU229 
T -38 Test Cell Fuel Spill 

2-129 February 1994 



----------------------------------------------------------~~--d~------------·------------~, 

Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

2.4.33 SWMU 229 (T -38 Test Cell Fuel Spill) 
SWMU 229 is located at the T-38 test cell 

under Buildings 638 and 639. The facility is used 
primarily to test and calibrate T-38 engines and also 
as an aircraft run-up area after installation. It is an 
active facility which has been used to test T-38 en
gines since 1977. It was used as an F-4 trim pad 
from 1966 to 1977. 

In 1991, after the facility had not been used 
for one full week, a comparison of the above-ground 
fuel tank level and the inventory records indicated a 
2,000-gal. leak. The underground piping from the 
tank to the test cell was found to be leaking and was 
replaced. 

A field investigation to determine the na
ture and extent of the reported spill was performed 
in 1993. The geological and groundwater investi
gation revealed a plume of approximately 1.7 mil
lion gal. of JP-4 on the water table. A rapid 
response was initiated through the Army Corps of 
Engineers, and a pilot test was accomplished in No
vember 1993. 

N 

SWMU 229 
T-38 Test Cell 

Fuel Spill 

/ 
/ 

/ 
/BLDG. 

s:f> 
.._<::J 

0 75 150 

/ 638 
\~0, 

~0, 0 
Scale in Feet / 

TPH 

February 1994 

I 
I 
I 
I 
\ 

lsocontour ~ \ 

Power Check Pad 

' ' ' 
2-130 

Current Status of 
Site 

Source of Waste 

Potential 
Contaminants 

Depth to 
Groundwater 

Groundwater Flow 

Depth of 
Contamination 

Holloman Air Force Base 
Table 3 RFI Work Plan 

Full-scale rapid response 
design in progress 

Leaking underground fuel 
line 

JP-4, BTEX (benzene, 
toluene, ethylbenzene, 
xylenes) 

5-21ft 

South, southwest 

7-19ft bgl 

The proposed treatment for this site is en
hanced vapor extraction. During the pilot test, 300 
gal. of product were extracted during a 24-hour pe
riod. Full-scale design is in progress. Initial de
signs call for 12 extraction wells . 
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Section 2--Site Descriptions and Sampling Plans 
Field Operations Plan 

SWMU230 
Building 828 Fuel Spill 
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2.4.34 SWMU 230 (Building 828 Fuel Spill) 
SWMU 230 is located within the West 

Area AGE compound which includes Building 828. 
Operations at this location began around 1977. 
Equipment included three gas pumps and their re
spective USTs which dispensed unleaded gas, JP-4 
and diesel fuel. In November 1990, a leak in the 
diesel UST was detected. Two months later, a leak 
was detected in the JP-4 UST. The USTs were re
placed with above-ground tanks in June 1991. Four 
months later an apparent leak of 4,700 gal. of un
leaded gasoline was discovered during inventory 
checks. 

Previous investigations include a gas sur
vey performed in the latrine at Building 827 by the 
Base Bioenvironmental Engineering Office in De
cember 1992. Readings of 2300 and 2500 ppm 
TPH were recorded indicating infiltration of fuel 
into the sewer system. A field investigation was 
performed in July 1993 to determine the nature and 
extent of contamination at the site. Soil and 
groundwater sampling confirmed the presence of 
product on the water table and in the soil above the 
water table. 
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Current Status of 
Site 

Source of Waste 

Potential 
Contaminants 

Deptb to 
Groundwater 
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Remedial design pending 

Unleaded fuel leak 
(underground piping) 

Unleaded, diesel, JP-4, 
B1EX 

6-9ft 

Groundwater Flow Southwest 

Deptb of 
Contamination 

7.5 ft bgl 

The remedial design is currently pending. 
Enhanced vapor extraction is the most likely treat
ment technology to be implemented at this site. 
Remediation is scheduled to begin July 1994. 
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Field Operations Plan 

SWMU231 
Incinerator /Landfill 
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Field Operations Plan 

2.4.35 SWMU 231 (Incinerator/Landfill) 
The Incinerator/Landfill, SWMU 231, has 

been previously investigated under the IRP as Site 
LF-58. A PA/SI was performed in 1993 (Radian). 
This investigation included soil borings around the 
inactive incinerator and an electromagnetic (EM) 
survey at the suspected landfill and a larger EM 
survey over the entire site to identify locations of 
buried waste and guide subsequent waste excavation 
and characterization activities. 

Further investigation is required at SWMU 
231 to determine the nature and extent of contami
nation at the incinerator and the five waste areas 
identified during the P NSI and also to support a 
risk assessment and CMS, if necessary. The landfill 
did not show any evidence of waste burial. The rec
ommendations for future work from the PA/SI 
include: 

Determine the volume of affected soil near 
the incinerator; 

Determine whether there is contamination 
associated with the waste areas; and 

Determine whether groundwater has been 
affected. 

The incinerator was used to destroy uncon
ventional fuels, including aniline, xylidines (also 
known as dimethylanilines), and furfuryl alcohol. 
Six soil samples were collected at three locations 

Holloman Air Force Base 
Table 3 RFI Work Plan 

around the incinerator and the fill line for the incin
erator, as shown in the site figure. The results of 
this investigation showed detectable concentrations 
of aniline, tetrahydrofuran, and other unidentified 
volatile and semivolatile compounds (including un
known dimethylanilines). Aniline is an unconven
tional fuel, and the detection of various unknown 
compounds may indicate the presence of other un
conventional fuels. Since aniline and tetrahydrofu
ran were detected at this site, any IDW generated at 
the site will be considered as U012 and U213 listed 
hazardous waste and will be containerized pending 
analysis. 

Period of 1955 to 1960 
Operation 

Current Status of PhaseiiRFI 
Site 

Source of Waste Incinerator and associated 
landfill 

Major Disposal of unconventional 
Operations fuels 

Potential Aniline, xylidine, furfuryl 
Contaminants alcohol, other 

unconventional fuels 

Listed Waste UO 12 (aniline) 
U213 (tetrahydrofuran) 

Sampling Plan for Spill Area• 

8 0-3 in. HPLC\GCC Alternating Surface samples 
locations 

8 0-2 ft HPLCb, GCC Alternating Surface samples 
locations 

8 5-10ft HPLCb,GCC Double depth Shallow subsurface samples 
locations 

4 5-10ft HPLCb, GCc Optional Subsurface '"'"n""'~" 

•Additional QNQC sampling is required as outlined in Table 4-2. 
bHigh performance liquid chromatography for aniline and xylidines (dimethylanilines). 
<Gas chromatography for furfuryl alcohol and tetrahydrofuran. 
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Depth to 30 ft 
Groundwater 

Groundwater Flow West, northwest 

The suspected landfill is located several 
hundred feet north of the incinerator. The survey 
results indicated only small magnetic and conduc
tivity anomalies, and though the soil in the exca
vated pits at the landfill appeared to be disturbed, 
no evidence of buried waste was found. 

• 
Electrical 

• 
Ground for 

Pump/Burner 
@ 

Une~ Buried Fill 
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Spill Area 
On the basis of detailed P NSI recommen

dations for this site, surface and shallow subsurface 
samples will be collected on a grid covering poten
tially contaminated areas near the incinerator. 
Depths of these samples will range primarily from 0 
to 10 ft; contamination was previously detected in 
the shallow samples (0-2 ft) but not the deep ones 
(20-22 and 25-27 ft). Samples are being collected 
from 0-3 in. in support of a risk assessment, if 
needed. Samples will be collected from 0-2 ft and 
5-10 ft to help defme the extent of contamination at 
this SWMU. The sampling locations for this inves
tigation are presented in the site figure. 

N 

BH-58-01 @ Q 

0 20 40 

Scale in Feet 

@ 

Turnaround 
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Waste Areas 
Five distinct waste areas were identified 

from the larger EM survey and waste excavation 
and characterization activities performed during the 
PA/SI. The second site figure shows the location of 
the waste areas in relation to the incinerator and 
landfill. Buried waste including drums, debris, and 
purple and yellow stained soil was found in these 
areas at the site. The nature and extent of the con
tamination in these areas has not been defmed. 

Holloman Air Force Base 
Table 3 RFl Work Plan 

The recommendations from the P A/SI in
clude soil sampling at eight locations in the various 
waste areas, including a composite sample from in
tervals in the potentially contaminated zone and a 
sample from the interval below the potentially con
taminated zone. A sample will be collected directly 
above the groundwater table to determine the verti
cal extent of the contamination. Groundwater sam
ples downgradient of the waste areas were also 
recommended if contamination is found in the sub
surface soils above the groundwater. This site fig
ure shows the sample locations for the investigated 
waste areas. 

Sampling Plan for Waste Areas• 

8 SW8270, Metals, All Composite soil sample in potentially contaminated zone 
HPLC\GCC 

8 SW8270, Metals, All Soil sample below potentially contaminated zone 
HPLCb,GCC 

8 SW8270, Metals, All Soil sample directly above the groundwater table 
HPLCb, GCC 

•Additional QA/QC sampling is required as outlined in Table 4-2. 
bHigh performance liquid chromatography for aniline and xylidines (dimethylanilines). 
<Gas chromatography for furfuryl alcohol and tetrahydrofuran. 
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Surface 11 

Debris 

12 

Incinerator 
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Suspected 
Landfill 

-No Waste 
Found 

N 

0 90 180 

Scale in Feet 

~ Suspected Landfill 
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AOC-V 
Officer's Club 
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2.4.36 AOC-V (Officer's Club) 
AOC-V, also Site SS-57, is an old fuel spill 

site at the Officer's Club. A motor pool existed on 
this site prior to the construction of the Officer's 
Club in 1957. It is believed that a diesel fuel spill 
occurred from one or more of the tanks present at 
the site prior to 1957. For several years, there have 
been complaints from Base personnel of a sewer
like odor in the building. 

Previous investigations at this site have de
fmed the extent of the soil and groundwater con
tamination as shown in the site figure (Radian, 
1993 and Wilson and Company, 1991). The soil 
contamination exists primarily in the saturated 
zone. The cause of the sewer-like odor was also in
vestigated. The odor is most likely caused from hy
drogen sulfide, which is thought to be a by-product 
of microbial activity in the subsurface. In recent 
years, the groundwater has mounded at the Officer's 
Club due to the over watering of the landscaping 
and a swimming pook leak; the gas may have been 
liberated from the soil when the groundwater level 
rose, forcing the noxious odors out of the soil. 

Current Status 
of Site 

Legend 

G Angle Boring 

• Vertical Boring 

--- Possible Extent of 
Soil Contamination 

,(1000 ppm TPH-H) 

Possible Extent of 
Ground Water 
Contamination 
(Wilson & Co., 

0 80 
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Source of Waste Motor pool (prior to 1957) 

Potential Diesel fuel and sulfurous 
Contaminants compounds 

Depth to 5-8ft 
Groundwater 

Groundwater South, southwest 
Flow 

Depth of 10-31 ft bgl 
Contamination 

The proposed treatment for this site is in 
situ bioremediation. Since the nutrient levels in the 
groundwater are limiting to the biological activity, 
nutrients (nitrogen and phosphorus) will be added 
in an aqueous solution using injection wells upgra
dient of the estimated groundwater contamination. 
Extraction wells are proposed for downgradient of 
the plume. 

No further investigation is being recom
mended for this SWMU. 
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Section 3--Identification of Exposure Pathways and Receptors 
Field Operations Plan 

IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS AND 
RECEPTORS 

This section identifies and describes the po
tential exposure pathways and receptors (human and 
ecological) associated with any hazardous wastes 
and/or hazardous constituents connected with the 
SWMUs identified in Section 2.0. These exposure 
pathways were identified through 1) assessment of 
the potential contaminant fate-and-transport routes 
that could serve as, or contribute to, exposure path
ways; and 2) observation of, and speculation about, 
the possible human and ecological receptors present 
and their activities that could lead to exposure. A 
complete exposure pathway consists of: 

1) A contaminant source and release 
mechanism; 

2) A medium (or media) through 
which contaminants may migrate 
or be retained (e.g., air, water, soil, 
and biota); 

3) The presence of a receptor; and 

4) An exposure route (e.g., ingestion). 

The subsections that follow document the potential 
receptors and exposure pathways, since no compre
hensive investigation has been conducted to deter
mine whether all of the criteria for complete 
exposure pathways have been met. Currently, the 
potential receptors at Holloman AFB include Base 
personnel, on-Base residents, and select species 
within the local ecology. Future receptors could also 
include off-Base residents inhabiting the property 
along the Base's eastern boundary and west of Lakes 
Holloman and Stinky. 

3.1 Local and Regional Exposure Pathways 
The subsections that follow describe the hu

man and ecological populations near Holloman AFB 
that could be exposed to contaminants from these 
SWMUs and the potential transport media that could 
contribute to their exposure if any releases have 
occurred. 

3-1 

3.1.1 Human Population 
The Base employs approximately 6600 mili

tary and 3000 civilian personnel; 5500 of these re
side in the southeast portion of the Base, referred to 
as the Main Base area. In addition to residential 
housing, the Main Base contains schools, a hospital, 
a daycare center, a park, and places of work. Many 
of the SWMUs included in this work plan are located 
throughout the Main Base area in occupational sites. 
The West and North Base areas are other work
related locations and contain several SWMUs de
scribed in this work plan. Owing to the nature of 
these SWMUs, any current exposure is expected to 
be localized to areas immediately around each 
SWMU. 

Regionally, Alamogordo is the only popula
tion center of appreciable size within 50 miles of 
Holloman AFB and is located 7 miles east of the 
Base boundary. Land adjacent to the eastern bound
ary of the Base and west of Lakes Holloman and 
Stinky is currently vacant, but future land use could 
include both residential and agricultural. These hy
pothetical future residents have been included as po
tential receptors, since similar receptors were 
evaluated in the risk assessments for the Investiga
tion, Study, and Recommendation for 29 Waste Sites 
(Radian, 1992}, and the Sewage Lagoons and Lakes 
Investigation (Radian, 1993). 

3.1.2 Groundwater 
There are no groundwater supply wells lo

cated on Holloman AFB. The Base receives its water 
from the city of Alamogordo and wells in the Boles, 
San Andres, and Douglas well fields. The nearest 
production well hydraulically downgradient is 3. 5 
miles west of the Base and no potable or irrigation 
wells exist downgradient or near the Base. In addi
tion, the groundwater is considered unfit for human 
consumption based on New Mexico Water Quality 
Control Regulations (NM WQCC 82-1, as amended 
through August 18, 1991, Parts 3-100 through 
3-103) for total dissolved solids (TDS) and sulfate. 
On the basis of these data, exposure to any SWMU
related contaminants from any release to 
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groundwater is unlikely. However, future off-site 
groundwater use is considered for conservatism. 

3.1.3 Surface Water 
No potable surface water supplies exist on 

Base. Off Base, Alamogordo's primary fresh water 
source is Lake Bonita, 60 miles northeast of the area. 
Holloman AFB is crossed by several southwest
trending arroyos (intermittent streams) that control 
surface drainage in the undeveloped areas of the 
Base. These hydrologic features are distant from the 
SWMUs discussed in this work plan, and releases 
from any of the units to these surface waters is un
likely. Drainage within the developed portion of the 
Base flows through ditches and culverts into a series 
of sewage lagoons and Lakes Holloman and Stinky. 
The lagoons sewage and lakes wastewater treatment 
system was investigated and assessed for human and 
environmental health risk in 1993 (Radian, 1993). 

3.1.4 Air 
Volatilization directly from specific 

SWMUs and from overflows (including wind en
trainment of soil particles) are potential contaminant 
transport routes that could result in some exposure. 
However, the nature of these SWMUs (primarily 
their small size) suggests that any such exposure 
would be limited to the area in the immediate vicin
ity of each SWMU. 

3.1.5 Ecology 
Several federal endangered species use spe

cific land areas on and around the Base as habitat, 
including the Peregrine Falcon and the Least Tern. 
State endangered species are the Common Ground 
Dove, Elegant Trogon, and White Sands Pupfish. 
Candidate species for federal listing as threatened or 
endangered may also be present, including the 
Snowy Plover, Mountain Plover, Long-Billed Cur
lew, Ferruginous Hawk, Willow Flycatcher, and 
White-Faced Ibis. These sensitive ecological popula
tions inhabit areas removed from the Table 3 
SWMUs (e.g., waterfowl frequent the lagoons and 
lakes; the White Sands Pupfish inhabits Malone and 
Dillard Draw). In a previous ecological risk assess
ment performed by Radian (1992), the black-tailed 
jackrabbit was used as the terrestrial indicator spe
cies at the Base. Livestock are allowed on lands 
south and west of the Base, but do not currently use 
adjacent land. 
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Plant species in the area include alkali saca
ton, salt brush, and rabbit brush. Pickleweed grows 
in the more alkaline soils near Dillard Draw and 
Lake Holloman. Some commercial agricultural 
crops are cultivated in Otero County, including cot
ton, small grains, and alfalfa, and are grown under 
irrigation. Agricultural activities currently are lo
cated at great distances from the Base and are not 
expected to be affected by groundwater migrating 
from the Base. However, these crops could be af
fected if future land use near the Base includes agri
culture and releases to groundwater occur and 
migrate to these locations. 

3.2 SWMU-Specific Pathways and Receptors 
This section describes the potential recep

tors and possible exposure pathways for each 
SWMU. This information is preliminary, since no 
investigations to determine the nature and extent of 
any contaminant releases have been conducted. The 
majority of the SWMUs are similar in design and 
function (i.e., 33 of the 35 SWMUs are 0/WSs or 
0/WSs converted into sediment traps). These 
SWMUs are located in primarily work-related areas 
of the Base, below the ground surface, and are cov
ered by heavy steel plates. As a result, many of the 
plausible receptors and exposure pathways for these 
units will be similar. However, the potential exists 
for spatial variation in exposure due to differences in 
such variables as receptor proximity, site access con
trol, contaminants and releases, and contaminant 
fate and transport. Therefore, for the purpose of dis
cussing receptors and exposure routes, these SWMUs 
have been grouped where these variables are similar. 
Table 3-1 presents the potential receptors (current 
and future) and the possible exposure routes associ
ated with each SWMU grouping. Details regarding 
site-specific contaminants, unit descriptions, and 
past releases are discussed in Section 2. 

The potential for direct exposure at many of 
these units is minimal unless surficial releases have 
occurred (e.g., overflows). Subsurface release data 
are not available for most of these SWMUs, and in 
most cases the integrity of the units' containment 
systems is unknown. Exposures resulting from any 
subsurface releases are unlikely because groundwater 
in the vicinity of the Base is not potable and no pro
duction wells are located within three miles of the 
Base. However, future land users (off-Base residents 
inhabiting the property along the Base's eastern 
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1 

3, 4, 6, and 7 

8 

5, 9, 10, 11, 12, 
13, 14, 16, 18, 23, 
24, 25, 26, 27, 28, 
29, 30, 31, 33, 37, 

38, and 41 

19 and 20 

34 and 35 

231 

All SWMUs 

Table 3-1 
Potential Receptors and Exposure Routes for Each SWMU Group 

• Maintenance workers 
• Site workers 
• On-Base residential children 
• Animals 

SWMUs 3 and 4 only: 
• Maintenance workers 
• Site workers 
• Animals 

• On-Base residential adults 
• On-Base residential children 

SWMUs 12, 13, 14, 27, and 37 only: 
• Site workers 
• Trespassers (adults/children) 
• Animals (SWMUs 12, 13, and 27) 

SWMU 19 only: 
• Maintenance workers 
• Site workers 
• Animals 

• Maintenance workers. 

• Site workers 
• Trespassers (adults/teenagers) 
• Animals 

Future Additional Exposure 

• Off-Base residential adults 
• Off-Base residential children 
• Construction workers 

3-3 

• Dermal absorption 
• Inhalation 
• Ingestion 

• Dermal absorption 
• Inhalation 

• Dermal absorption 
• Inhalation 
• Incidental ingestion 

• Dermal absorption 
• Inhalation 
• Ingestion (by animals) 

• Dermal absorption 
• Inhalation 

• Dermal absorption 
• Inhalation 

• Dermal absorption 
• Inhalation 
• Ingestion (by animals) 

• Drinking water ingestion 
• Dermal absorption 
• Inhalation of volatiles 
• Ingestion of agricultural products 

(meat, dairy, fruits, and vegetables) 
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boundary and west of Lakes Holloman and Stinky) 
could utilize the aquifer; therefore, it has been as
sumed for conservatism that the units may hav
eleaked and appropriate exposure pathways and 
receptors have been identified. Figure 3-1 illustrates 
the potential exposure pathways affecting future off
Base residents. As the investigation progresses, 
these assumptions will be revised to reflect any new 
data. 

3.2.1 SWMU 1 
Figure 3-2 depicts the general exposure set

ting for SWMU 1. The site is located within the 
Main Base area adjacent to on-Base residential hous
ing and is not fenced to prevent access. Because the 
separator is located below ground in an occupational 
area and is relatively inaccessible, maintenance 
workers are expected to be the primary exposure 
population. However, residential child exposure also 
is possible (but unlikely), given the occurrence of 
overflows and the proximity to on-Base residential 
housing. Maintenance workers could potentially be 
exposed to release contaminants through dermal con
tact and/or inhalation during repair and upkeep ac
tivities. Children could be exposed via dermal 

~-

Stock Water 
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absorption, inhalation, and/or incidental ingestion 
while playing by any overflow. Site workers that 
routinely work in the area may also be exposed to 
contaminants in, or volatilizing from, overflows, but 
this exposure is expected to be limited. Ecological 
exposure to contaminants in overflows may be possi
ble, since birds and rabbits were evident throughout 
the Base and may use these overflows as a water 
source. Future construction workers may be exposed 
through inhalation and dermal absorption if the unit 
is removed. Finally, future off-Base residents could 
potentially be affected should any release to ground
water occur and migrate off-site. 

3.2.2 SWMUs 3, 4, 6, and 7 
Figure 3-3 conceptualizes the possible re

leases and subsequent exposure populations associ
ated with SWMUs 3, 4, 6, and 7. Because these 
units are within an access control fence, maintenance 
workers are expected to comprise the principal expo
sure population. Maintenance workers could poten
tially be exposed to contaminants in overflows 
through dermal contact and/or inhalation during re
pair and upkeep activities at SWMUs 3 and 4. Site 
workers that routinely work in the area may inhale 

~·dH 
lngsslion of Aleal 

and Dairy Products 

Figure 3-1. Conceptual Site Model of Potential Future Receptors and Pathways for all SWMUs 
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Figure 3-2. Conceptual Site Model of Receptors and Pathways at SWMUs 1 

Fugitive 
Dust 
Generation 

Leach Field 

Figure 3-3. Conceptual Site Model of Receptors and Pathways at SWMUs 3, 4, 6, and 7 
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volatile or particulate contaminants from historically 
contaminated soils around SWMU 3, but this expo
sure is expected to be limited. Future construction 
workers may be exposed through inhalation and der
mal absorption if the units are removed. Future off
Base residents could potentially be affected should 
any releases to groundwater occur and migrate 
off-site. Ecological exposures to historical contami
nants in SWMU 4 (as indicated by a dead rodent in 
the separator) or remaining from overflows in soils 
at SWMU 3 may be possible, since birds and rabbits 
were evident throughout the Base and may use this 
area as habitat. 

3.2.3 SWMU8 
Figure 3-4 illustrates the potential SWMU 8 

exposure setting. On-Base residential children are 
one of the possible receptor populations, given the 
drainpipe openings adjacent to the SWMU, the poor 
integrity of the sheet-metal cover, and activities that 
do, or may, occur near this SWMU. Because the 
autocraft shop is for the use of on-Base residents, 
children may accompany adults and play at the pic
nic area by the SWMU. Children may inhale con
taminants from the uncovered portions of the SWMU 

Holloman Air Force Base 
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and from the openings into the drainpipe. Children 
may also absorb contaminants dermally by reaching 
into the drainpipe openings and through the grate 
over the SWMU. Furthermore, contaminants may be 
incidentally ingested if hands and fingers enter the 
mouth following dermal contact. In addition to chil
dren, residential adults resting at the picnic area may 
inhale contaminants volatilizing from the SWMU or 
through the drainpipe openings; however, little time 
appears to be spent by children or adults in this area 
and exposure is likely to be limited. Future construc
tion workers may be exposed via inhalation and der
mal absorption if the unit is removed. Future 
off-Base residences could potentially be affected 
should any release to groundwater occur and migrate 
off site. 

3.2.4 SWMUs 5, 9, 10, 11, 12, 13, 14, 16, 18, 23, 
24, 25, 26, 27, 28, 29, 30, 31, 33, 37, 38, 
and 41 
These 22 SWMUs are located adjacent to 

the flight line. The majority are in close proximity 
to hangars and the tarmac where additional aircraft 
are located. A 4-ft masonry wall stands between 
many of these SWMUs and the road; however, most 

Volatilization of 
Vapor Phase 
Chemicals 

·~ 

Figure 3-4. Conceptual Site Model for Receptors and Pathways at SWMU 8 
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entry points lack gates. Figure 3-5 depicts this loca
tion and the receptors that may be exposed to any 
SWMU-related contaminants. Several of these 
SWMUs are no longer in service (SWMUs 5, 10, 18, 
27, 26, 28, 29, and 30). Of this group, SWMUs 12, 
13, and 27 provide the greatest potential for expo
sure, whereas SWMUs 14 and 37 may also contrib
ute to exposure directly at the site. 

SWMUs 12 and 13 are located next to each 
other by the fire station vehicle cleaning and mainte
nance area. (These SWMUs are currently being re
moved and should no longer contribute to the 
potential exposures discussed below.) Both of these 
SWMUs have been known to overflow. Maintenance 
workers may be exposed to contaminants in over
flows via dermal absorption and inhalation. Site 
workers and trespassers (adults and children at
tempting to view aircraft and emergency response 
equipment) may be exposed to contaminants in over
flows through inhalation and dermal absorption, al
though this exposure is likely to be limited. 
Ecological exposure to contaminants in overflows 
may be possible, since birds and rabbits were evident 

Section 3--Identi:fication of Exposure Pathways and Receptors 
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throughout the Base and may use these overflows as 
a water source. 

SWMUs 14 and 37 do not have release his
tories; however, these units have sheet-metal covers 
that are raised approximately 8 in. above the SWMU 
base, allowing any volatiles to vent into the air. As a 
result, maintenance workers, site workers, and tres
passers (adults and children attempting to view air
craft) may inhale volatile contaminants. 

SWMU 27 is by the F-15 engine test cell 
area and was abandoned in place in 1991. Mainte
nance workers, site workers, and trespassers (adults 
and children attempting to view aircraft) may inhale 
fugitive dusts or any volatile contaminants remain
ing in surface soils from previous overflows. Main
tenance workers may additionally experience dermal 
contact with contaminants in the soils during repair 
and upkeep activities while trespassers may also con
tact contaminated surface soils. 

The remaining SWMUs (5, 9, 10, 11, 16, 
18, 23, 24, 25, 26, 28, 29, 30, 31, 33, 38, and 41) are 

Volatilization of 
Vapor Phase 
Chemicals 
(SWt.AUs 12, 13, 14,27,37) 

Overflaw 
(SWMUs 12, 13,27) 

Fugitive Dust 
Generation 
(SWt.AU 12,13,27 

..,. 
<D 
I ..,. 

U) 

Figure 3-5. Conceptual Site Model for Receptors and Pathways at SWMUs 12, 13, 14, 27, and 37 
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not expected to contribute to any site-related expo
sures. However, future construction workers may be 
exposed through inhalation and dermal absorption 
during the removal of any Table 3 SWMU. Finally, 
all SWMUs could potentially contribute to future off
Base residential exposure if releases to groundwater 
have occurred and groundwater is withdrawn for 
municipal purposes. 

3.2.5 SWMUs 19 and 20 
SWMUs 19 and 20 are located within the 

flight line at the T -38 engine test cell and mainte
nance area. Access to this location is severely re
stricted by virtue of being within the flight line. 
Maintenance workers, site workers, site ecology, fu
ture construction workers, and future off-Base resi
dents comprise the potential receptor populations 
that could be exposed to contaminants at this site. 
The exposure-related site features are depicted in 
Figure 3-6. Inhalation and dermal absorption of 
contaminants serve as the probable exposure routes 
for these populations. Maintenance workers may be 
exposed to volatiles from the open monitoring well 
and wind-entrained particulates from the soil pile by 
SWMU 19. Site workers may also inhale volatiles 

Fugitive 
Dust 
Generation 
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and particulates from the vent pipe and soil pile as 
well as dermally absorbing contaminants from the 
soil pile should the pile be removed. Ecological re
ceptors (including rabbits and birds) may also be ex
posed via dermal absorption and inhalation. Future 
construction workers may be exposed if the units are 
removed from service. Future off-Base residents 
could potentially be affected if any releases to 
groundwater occur and groundwater is withdrawn 
for human use. 

3.2.6 SWMUs 34 and 35 
SWMUs 34 and 35 are located within the 

Bare Base Systems Group (BBSG) away from 
routine-use areas. The BBSG is a restricted area 
with an access control fence and security guard
controlled entry point (see Figure 3-7). Because of 
the limited site access and the nature of the SWMUs, 
maintenance worker exposure via inhalation and 
dermal absorption comprise the only potential cur
rent exposures from these units. Future construction 
workers may inhale and/or dermally absorb contami
nants if the units are removed from service. Off
Base residents may also be exposed if any releases to 

Figure 3-6. Conceptual Site Model of Receptors and Pathways at SWMUs 19 and 20 
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Figure 3-7. Conceptual Site Model of Receptors and Pathways at SWMUs 34 and 35 

groundwater have occurred and groundwater is used 
for domestic purposes in the future. 

3.2. 7 SWMU 231 {Incinerator/Landfill) 
Figure 3-8 illustrates the potential expo

sures at the incinerator/landfill. The site is located 
in the North Base area and is fairly removed from 
centers of activity. However, the site is close to the 
north/south runway and could provide a secluded ob
servation point for viewing aircraft in flight. The 
Base horse stables are also located near this site, and 
no access control devices are present. As a result, 
site workers, horseback riders, and trespassers 
(adults and teenagers) may inhale and/or dermally 
absorb volatile or particulate contaminants in histori
cally contaminated soils around the SWMU. Future 
construction workers may also be exposed during 
any source control or removal activities. Future off
Base residents could potentially be affected should 
any releases to groundwater occur and migrate off 
site. 

3.3 Summary 
The purpose of Section 3 was to identify a 

preliminary set of potential exposure pathways and 
receptors. Emphasis should be placed on their status 

3-9 

as potential receptors and pathways, since a compre
hensive investigation has not been completed for the 
SWMUs discussed in this work plan. As the investi
gation progresses and a better characterization of 
each SWMU emerges, these potential exposure as
sumptions can be revised and refined to reflect all 
new data. Table 3-2 summarizes these exposure as
sumptions for each potential receptor population 
identified. Currently, the greatest potential for risk 
to human health occurs at SWMUs 1 and 8 due to 
their potential accessibility to children and poor 
waste containment. Other SWMUs may present po
tential health risks from known contaminant re
leases, including SWMUs 3, 4, 12, 13, 14, 19, 27, 
37, and 231. 
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Figure 3-8. Conceptual Site Model of Receptors and Pathways at the Incinerator/Landfill 

Table 3-2 
Summary of Potential Exposure 

1, 3,~ 1~ 13, 1~ 1~ 
27, 37, and 231 

1,8, 12, 13, 14,27,and 
37 

8, 12, 13, 14, 27; 37, 
and 231 

All SWMUs 

231 

Dermal absorption 

Inhalation 
Dermal absorption 
Incidental ingestion (1 and 8 only) 

Inhalation 
Dermal absorption 

Exposure to contaminated groundwater 
Ingestion of drinking water 
Dermal absorption while showering 
Inhalation of volatiles in shower 
Ingestion of agricultural products 

Inhalation 
Dermal ab~;on:>Uon 

Construction Workers All SWMUs Inhalation 
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Table 4-2 
Additional Sampling Requirements for QA/QC 

Sample 
Sample Type Pmpose Frequency Codeb 

Duplicate Provide a measure of method 10% of samples analyzed by field FLD-D 
variability in both sampling and IR. 
analytical procedures. 10% of samples sent to the labora- CON-D 

tory for confirmation. 

Confmnation• Assess method variability be- Phase 1: 10% (or minimum 1 per CON-C 
Sample tween the field and laboratory site) of field IR samples. 

TPH analysis. Phase II: 40% of field IR samples. 

QA Duplicate Assess method variability be- 10% of samples sent to Contractor MRD-QA 
tween separate analyticallabora- lab. 
tories (Contractor laboratory and 
MRD laboratory). 

MS/MSD Assess the efficiency of extrac- 1 pair per 20 field IR samples. FLD-M 
tion, accuracy of the analysis, 
and possible matrix effects. The 
MSD assesses the precision at 1 pair per 20 samples sent to the CON-M 
known concentrations. laboratory. 

Equipment Blanke Demonstrate that a nondedicated 1 per 20 field IR groundwater FLD-EB 
sampling device has been ade- samples. 
quately cleaned. 1 per 20 groundwater samples sent CO N-EB 

to the laboratory. 

Trip Blanke Accompany VOA water samples 1 per cooler containing a VOA CON-TB 
and serve to identify contamina- groundwater sample. MRD-TB 
tion from sample containers or 
transportation and storage I 

procedures. I 

~---- L__ --- -~ 

"Phase II confmnation samples also serve to identify the nature of contamination, since EPA 418.1 does not speci
ate compounds. 
bSample codes are short-hand identifiers to be used on the sample data forms (see Section 2.4 and attachment 
A 7 -1). FLD = field laboratory; CON = Contractor laboratory; MRD = Missouri River Division laboratory; D = du
plicate; C = confmnation; QA = quality assurance; EB = equipment blank; TB = trip blank; and M = MS/MSD. 
<Sample type applies only to groundwater samples. 
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This section will briefly discuss the QNQC 
procedures for field activities; specific details can be 
located in the SOPs. 

4.4.1 Sample Handling and Packing 
Immediately after collection, samples will 

be cooled in ice chests until they are ready to be ana
lyzed. Samples that are to be sent off Base to a labo
ratory will be individually placed in sealed plastic 
bags and packed in an ice-filled cooler. During the 
packing process, the sample custodian will be in cus
tody of the samples; prior to shipment, chain-of
custody documentation will be completed and the 
cooler will be closed with signed and dated custody 
seals. Details of the sample handling, chain-of
custody, and shipping procedures are provided in 
SOP A14. 

4.4.2 Field QA/QC Samples 
In addition to the sample handling proce

dures, field QNQC will be controlled by compliance 
with standard sample preservation techniques, sam
ple hold times, and by periodic field QC samples. 
Preservation requirements and techniques are de
tailed in SOPs A8 and A14; sample hold times for 
soil and water samples are listed in SOPs A7 and 
A8. 
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Field QA/QC samples, including trip and 
equipment blanks, as well as duplicates, will be col
lected. Table 4-2 lists these sample types and their 
collection frequency. 

4.4.3 EPA Method 418.1M for Total Petroleum 
Hydrocarbons 
An MDL study will be performed during the 

initial stages of the investigation to assess the vari
ability of the field IR method. 

The results of the MDL study will be used to 
set a range that will constitute a detection. This 
range will be 100 mg/kg TPH for soils± one stan
dard deviation. The procedures for executing the 
MDL study are detailed in SOP AlO. 
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contaminated intervals in a borehole. Only the sam
ples appearing most contaminated should be selected 
for further analysis. Likewise, for Phase II sampling, 
every interval need not be sampled to determine na
ture and extent of contamination. Visual observa
tions and headspace screening will help to reduce the 
number of samples that need to be further analyzed. 
The decision-making process that will be used to de
termine when a sample should be collected is pre
sented in detail in Section 2.3. 

4.1.4 Geologic Standards 
To achieve a consistent and accurate de

scription of soils at each site, the unconsolidated ma
terial retrieved from each borehole will be classified 
and described following the Unified Soil Oassifica
tion System with a Munsell color chart. At mini
mum, a section of soil will be logged once for every 
2-ft interval of depth. The exact length of the logged 
soil core will vary between 12- and 24-in., depending 
on the recovery and specific type of sampling equip
ment used. Visible contamination, as evidenced by 
dark staining and/or oily texture, will be highlighted 
in the comments section of the logging forms. 

To obtain more accurate characterization of 
soils at Phase II sites, one geotechnical sample will 
be taken from within each area of contamination. 
Each sample will be analyzed for grain size distribu
tion (ASTM 0421 and ASTM D422). The proce
dure for logging soil and collecting geotechnical 
samples, along with an example of the logging form, 
is presented in SOP A6. 

4.2 Field Analysis of Samples by m 
Spectroscopy 
IR analysis will be used as the analytical 

technique for determining presence or absence of 
contamination in Phase I and the extent of potential 
releases in Phase II. IR analysis is particularly ap
propriate because it is sensitive to a broad range of 
petroleum hydrocarbons, including oils, fuels, and 
distillates, which are present in all of the 0/WSs. 

After preliminary visual and headspace 
screening at the SWMU, samples that have been se
lected for field analysis will be analyzed at Holloman 
AFB by the contractor. By using IR techniques, an 
analysis for TPH by modified EPA Method 418.1 
will be performed on each of the selected samples. 
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The procedures for the method are presented in SOP 
A9. 

4.3 General Requirements 

4.3.1 Record Keeping 
Accurate and thorough record keeping is es

sential to all aspects of the field effort. The Contrac
tor will maintain field records that will enable the 
re-creation of all sampling and measurement activi
ties performed during the RFI. The field team 
leader, supervisory rig geologist, and field chemist 
will maintain daily logs in a permanently bound, 
numbered notebook with sequentially numbered 
pages. All other loose-leaf documentation will be 
maintained in a three-ring binder. 

All activities conducted during the RFl will 
be recorded, including, at a minimum, the location, 
date and time, identity of people performing the ac
tivity, and weather conditions. Notes on all pertinent 
sampling information and any conditions that may 
affect the sample integrity will also be recorded as 
specified in SOP A14. 

During the course of the investigation, the 
contractor will store all documentation in a secure, 
central location. 

4.3.2 Equipment Decontamination 
All sampling equipment must be thoroughly 

decontaminated to prevent cross-contamination of 
samples and reduce risk of exposure to potential 
wastes by the field crew. The sampling equipment 
will be decontaminated in the field using nonphos
phate soap, solvents, and water as specified in SOP 
A12. 

4.4 Quality Assurance/Quality Control 
Procedures 
Specific field QA/QC measures will be im

plemented to evaluate the reliability of the analytical 
results and ensure that quality data is collected. The 
QA/QC procedures presented in the QAPP for the 
Table 3 RFl will be implemented as applicable. A 
copy of the QAPP is provided in Volume II of the 
RFl work plan. The QAPP addresses QA/QC proce
dures for the analysis of the soil and groundwater 
samples that will be collected during the RFI. 
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4.1.1 Soil Sampling 
Soil sampling around the 0/WSs will be 

completed with a DPT rig equipped with either a 
tube or split-spoon sampler. Both types of devices 
are attached to the drive rods and are hydraulically 
advanced to a desired sampling depth. The conical 
drive point is then retracted and the sampler is ad
vanced through the target interval. The soil core is 
retrieved for logging and sampling by removing the 
drive rods and sampler. 

The direct push procedure and specific soil 
sampling requirements are delimited in detail in 
SOPs A2 and A 7, respectively. In the event that the 
DPT rig cannot access a particular sampling loca
tion, a stainless steel hand auger will be used for 
sample collection (see SOP A3). 

Because groundwater at SWMU 231 (Site 
LF-58) occurs at approximately 30 ft, it may not be 
possible to use the direct push method for sampling 
the entire vadose zone. Additionally, samples at this 
site will be taken through waste areas known to have 
contained metal debris. For these reasons, sampling 
with an HSA drill rig and split spoon is recom
mended at this site. With HSA drilling, as the 
augers are rotated and pressed downward, the cut
tings are rotated up the continuous flighting. A split 
spoon sampler can then be hammered ahead of the 
augers to collect the soil sample. SOP A4 presents a 
detailed description of the HSA drilling technique. 

4.1.2 Groundwater Sampling 
During the Phase I and II investigation, po

tential groundwater contamination may need to be 
assessed. Groundwater samples will be collected for 
screening in the field by IR and confirmation by 
laboratory analysis. By using the DPT rig, represen
tative groundwater samples can be taken from the 
shallow water table aquifer. With this technique, 
water is collected directly from the aquifer after re
leasing the drive point and partially retracting the 
rods. Either a bailer or a peristaltic pump and Tef
lon® tubing will be inserted through the drive rods 
and used to retrieve the sample. Proprietary devices 
also exist that collect samples by inducing flow to
ward an evacuated chamber or through a screen 
point. Procedures for groundwater sampling are out
lined in SOP A8. Sampling device specifications 
must be submitted by the DPT subcontractor for 
approval. 
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Situations may arise when the aquifer does 
not produce sufficient flow to immediately sample 
the groundwater. In these cases, a temporary PVC 
well will be inserted and left in place while addi
tional borings at the site are completed. The tempo
rary well can then be sampled after sufficient 
recharge has occurred. Following sampling, the well 
will be completely removed from the ground and the 
borehole will be sealed (SOP All). For consistency 
of well installations, temporary wells will be in
stalled to the specifications provided in SOP A2. 

If it is necessary to use an HS A drill rig to 
advance a borehole, a Hydropunch may be used to 
collect groundwater samples. A Hydropunch enables 
sampling of the aquifer through the hollow-stem 
augers used for a soil boring. When saturated soils 
are encountered, soil sampling is stopped and the 
Hydropunch can be driven into the aquifer. By pull
ing back the outside of the sampler, a screen is ex
posed in the formation. A small diameter bailer can 
then be used to collect groundwater samples. The 
Hydropunch technique and general groundwater 
sampling procedures are presented in SOPs A5 and 
A8, respectively. 

Regardless of the sampling technique used, 
one volume of the sampling device will be purged 
prior to collection of the sample (i.e., one bailer vol
ume or one volume of the Teflon tubing). 

4.1.3 Preliminary Field Screening 
Preliminary screening at each of the 0/WSs, 

consisting of visual observations and head space 
analysis with an organic vapor analyzer (OVA), will 
be used to aid in the collection of all Phase I and II 
soil samples. After a soil core is retrieved, the length 
of the core will be screened with an OVA, visible 
contamination will be noted, and a small portion of 
the soil will be screened using head space analysis. 
This procedure is described in the soil sampling 
methodology detailed in SOP A 7. 

Although target sampling depths have been 
identified at each 0/WS, preliminary screening is 
important to identify contamination in intervals be
tween those depths that may otherwise be missed. 
However, since the purpose of the Phase I investiga
tion is to identify presence or absence of contamina
tion, the sampler need not take samples from all 
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Section 4 
INVESTIGATION METHODS 

This section provides descriptions and 
guidelines for the field methods and techniques that 
will be used in the Phase I and II RFI. This section 
also gives an overview of the field sampling program 
and its components. Detailed SOPs for all tasks nec
essary to successfully complete the field investigation 
are provided in Appendix A. Table 4-1 provides a 
list of the SOPs that will be referenced. 

In accordance with EPA guidance on per
forming RFis, the field program was designed and 
techniques were chosen with the following criteria in 
mind: 

Ability to yield representative samples; 

Compatibility with analytical consider
ations; 

Minimal waste generation; 

Practicality; 

Simplicity and ease of operation; and 

Safety. 

4.1 Sampling Methods 
Soil and groundwater samples at the 0/WSs 

are to be collected using direct push technology 
(OPT). DPT has been chosen because it provides the 
most efficient approach to sampling both soil and 
groundwater. The direct push method works by hy
draulically driving a narrow diameter rod to a de
sired sample depth, where either a soil or water 
sampling device can then collect the sample. This 
technology generates no soil cuttings and provides 
the ability to retrieve undisturbed samples from vari
ous depths that can be logged and sampled for 
chemical analysis. The only IDW associated with di
rect push sampling originates from excess sample 
and purge water. In the case that a DPT rig cannot 
access sampling locations, such as at SWMU 8, a 
hand auger will be used to collect the sample. At 
SWMU 231 (IRP Site LF-58), where the target sam
pling depths may exceed the capabilities of a DPT 
rig, a standard hollow-stem auger (HSA) drilling 
technique will be used. 
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A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

AlO 

All 

A12 

A13 

A14 
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Standard Operating Procedure 

Staking, Utility Clearance, and 
Permitting 

Direct Push Sampling for Soil 
and Groundwater 

Hand- and Power-Auger 
Sampling 

Hollow-Stem Auger Drilling 

Hydropunch® Sampling for 
Groundwater 

Lithologic Description and 
Geotechnical Sampling 

Soil Sampling for Chemical 
Analysis 

Groundwater Sampling for 
Chemical Analysis 

Total Petroleum Hydrocarbon 
Testing by Infrared Analysis 

Method Detection Limit Study 
for the On-Site Infrared 
Spectrophotometer 

Borehole Abandonment and 
Site Restoration 

Sampling Equipment 
Decontamination 

Field Management of 
Investigation-Derived Waste 

Documentation, Sample Han-
dling, Chain-of-Custody, and 
Shipping 
Location Surveying 

~~-~·~ -

The following subsections present an over
view of the sampling techniques and outline the pro
cedure for obtaining soil and groundwater samples. 
For the level of detail necessary to properly complete 
the sampling, refer to the specific methodologies pre
sented in SOPs A2 through A8, which cover all as
pects of sample collection procedures. 
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Section 5 
WASTE MANAGEMENT 

5.1 Introduction 
The objective of this section is to describe 

the procedures that will be used to characterize, han
dle, store, and dispose of IDW generated as part of 
the Table 3 RFI field program. This section provides 
a clear presentation of field waste management guid
ance as well as an easy-to-follow SOP for IDW han
dling, storage, and disposal at Holloman AFB. In 
addition, IDW management will follow the guidance 
established in the Waste Management Plan for 
RCRA Facility Investigation--Holloman Air Force 
Base, New Mexico: Table 2 Phase I RFI (Radian, 
1993). 

The IDW generated as part of the RFI field 
program will be regulated under RCRA as directed 
in Title 40 of the Code of Federal Regulations ( 40 
CFR), Parts 260-270, Department of Transportation 
(DOT) regulations (49 CFR Parts 171-179), and the 
New Mexico Solid Waste Management Regulations. 

The SWMUs identified in the Table 3 RFI 
have been divided into three categories: Criteria 1, 
2, and 3 sites. Criteria 1 sites are those where listed 
hazardous wastes are known to have been managed. 
Table 5-1 lists the Criteria 1 sites. Criteria 2 sites 
are those areas where either characteristically haz
ardous or nonhazardous wastes have been managed. 
Finally, Criteria 3 sites are those that may have han
dled listed waste; however, no documentation exists 
to verify this. Criteria 3 sites are listed on Table 5-2. 
Throughout the investigation, it is necessary to seg
regate IDW generated from Criteria 1, 2 and 3 sites 
due to the regulatory implications for management of 
IDW containing listed wastes. Background informa
tion about all sites under this work plan is summa
rized in Section 2.4 of this FOP. 

5.2 Waste Characterization 
In order to determine the proper handling, 

storage, and disposal requirements for IDW, a 
RCRA hazardous waste determination must be 
made. RCRA regulations defme hazardous waste as 
either ( 1) characteristic for ignitability, corrosivity, 
reactivity, or toxicity; or (2) listed under 40 CFR Part 
261. 
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The IDW generated during the RFI will be 
composed largely of soil and/or water, and is not ig
nitable, corrosive, or reactive. However, the IDW 
may contain constituents that exhibit constituent 
concentrations exceeding toxicity characteristic (TC) 
levels. 

To determine whether IDW contains con
stituents that exceed the TC levels, the toxocity char
acteristic leaching procedure (TCLP, EPA Method 
1311) may be run on the IDW or the total concentra
tions may be divided by 20 to convert the total con
centration to an estimated concentration in the 
leachate (this assumes 100% leaching of the con
stituents from the IDW). The use of totals concen
trations to establish a "TCLP equivalent" is 
authorized by EPA (53 Federal Register, 51444, De
cember 21, 1988 and Section 1.2 of Appendix II to 
40 CFR Part 261). 

There are four types of RCRA-listed wastes 
(40 CFR Sections 261.32 and 261.33), that are cate
gorized as F-, K-, P-, or U-listed wastes. The only 
types of RCRA-listed wastes that were potentially 
handled at the SWMUs in this work plan are F- and 
U-wastes. F- wastes are described as wastes from 
nonspecific sources. Examples include spent halo
genated solvents (tetrachloroethylene, methylene 
chloride), and nonhalogenated solvents (xylene, ace
tone, ethyl ether). U-wastes are described as dis
carded commercial chemical products, 
manufacturing chemical intermediates, or off
specification commercial chemical products that are 
"toxic." Examples include aniline and tetrahydrofu
ran. U-wastes were only handled at SWMU 231, the 
Incinerator/Landfill. 

According to EPA, the determination of 
whether IDW is listed or not should be assessed us
ing best professional judgment along with readily 
available information about the site (manifests, stor
age records, preliminary assessments, results of ear
lier investigations, and chemical analytical data). 
The EPA has specifically indicated that IDW may be 
assumed not to contain listed wastes under RCRA 
unless available information about the site suggests 
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Criteria 1 SWMUs on Table 3 

9 Corrosion control, aircraft maintenance 

231 Disposal of debris associated with incinerator 

Table 5-2 

F005 

U012 
U213 

Methyl ethyl ketone 

Aniline 
Tetrahydrofuran 

Criteria 3 SWMUs on Table 3 

16 Fuel cell repair F003 Methyl isobutyl ketone 
F005 Methyl ethyl ketone 

24 Washrack for AGE FOOl 1,1 ,1-Trichloroethane 

27 Engine test cell FOOl 1, 1, 1-Trichloroethane 
F002 1,1 ,2-Trichloro-1 ,2,2-Trifluoroethane 

28 Washrack for AGE FOOl 1, 1, 1-Trichloroethane 

29 Washrack for AGE FOOl 1, 1, 1-Trichloroethane 

35 Corrosion control F005 ethyl ketone, toluene 
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otherwise (53 Federal Register 51444, December 21, 
1988). 

5.3 "Contained In" Policy 
Generally, once a listed hazardous waste is 

generated, that waste as well as any materials that 
become contaminated with it or that are derived from 
treating it must always be managed as a listed 
waste. Strict application of this rule has meant that 
any environmental media (such as soil cuttings and 
purge water) that are contaminated with a listed 
waste must themselves be managed as a listed waste 
regardless of constituent concentrations. This inter
pretation is referred to as the "contained-in" policy. 

The EPA has issued a policy directive that 
provides the opportunity for contaminated media, in
cluding IDW, to be excluded from the listed waste 
defmition. This exemption to the contained in policy 
is applicable to IDW generated during the RFl at 
Holloman AFB. This contained-in policy exemption 
provides that contaminated media will not be consid
ered to contain listed hazardous wastes if 1) listed 
waste constituent concentrations are already below 
relevant health-based levels (HBLs), or 2) the media 
can be treated to remove the listed constituents to be
lowHBLs. 

Given this guidance, the concentrations of 
any listed waste constituents that are detected in 
IDW derived from Criteria 1 or 3 sites will be com
pared with the HBLs in Table 5-3. The HBLs are 
set forth in the proposed RCRA Subpart S media ac
tion levels (55 Federal Register 30798-30884, July 
27, 1990). HBLs for constituents that are not found 
in the Subpart S action levels were determined as 
noted in Table 5-3. Appendix B of the Waste Man
agement Plan for RFI, Holloman AFB, NM, Table 2 
Phase 1 RFI (Radian, 1993) provides a detailed de
scription of the derivation of the HBLs. If the con
stituent concentrations are below the HBLs presented 
in Table 5-3, the IDW will not be considered to con
tain a listed waste, and will be managed in accor
dance with state and federal solid waste management 
regulations for nonhazardous wastes. 

5.4 Total Petroleum Hydrocarbons 
The New Mexico Environment Department 

(NMED) established a standard of 1000 parts per 
million (ppm) total recoverable petroleum hydrocar
bons (TRPH) for the cleanup of soils at Holloman 
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AFB (see Appendix C of the Waste Management 
Plan for RFI, Holloman AFB, NM, Table 2 Phase 1 
RFI (Radian, 1993). Any soils that exceed 1000 
ppm TRPH (as determined by EPA Method 418.1) 
will be transferred off site for disposal at an appro
priate facility. 

5.5 Management and Characterization 
ofiDW 
The RFl activities will involve predomi

nantly soil and groundwater sampling activities. 
These activities, and associated decontamination and 
personal protection procedures, will generate all of 
the IDW during the RFl. The specific types of waste 
that will be generated are described below: 

Soil Cuttings--Excess soil removed by the 
direct push and hollow-stem auger drilling 
technique. This soil will be generated at 
each soil boring 

Purge Water--Groundwater pumped from a 
borehole prior to sampling. Small amounts 
of purge water will be generated during the 
investigation. 

Decontamination Fluids--Fluids used dur
ing decontamination of sampling equipment 
between borings. Fluids included are soapy 
water, rinse water, and solvents (e.g., 
isopropanol). 

Personal Protective Equipment (PPE) and 
Sampling Equipment--Disposable cover
alls, gloves, respirator cartridges, plastic 
sheeting, foil, tape, and disposable labora
tory equipment. 

Waste minimization techniques will be em
ployed, where possible, to reduce the quantity of 
IDW generated. For example, the use of the DPT 
will reduce the amount of water and soil IDW. 
Waste characterization will primarily be based on 
comparisons of analytical data with HBLs in Table 
5-3 (listed hazardous wastes) and TC regulatory lim
its (characteristically hazardous wastes). The pri
mary source of the analytical data will come from 
direct sampling of the IDW; however, results of sam
ples analyzed for the site investigation will be em
ployed in some cases. The comparison process is 
described below and also presented in decision 

February 1994 



Section 5--Waste Management Plan 
Field Operations Plan 

Table S-3 
Health-Based Levels for Listed Waste Constituents 

at Criteria 1 and Criteria 3 SWMUs 

7 

1.8 

7 
3.5 

0.006 

0.044 

Holloman Air Force Base 
Table 3 RFI Work Plan 

16,000 

4000 

16,000 
8000 

123 

32 

NOTE--Values calculated using the reference dose (RID) or slope factor (SF) with EPA's method for calculating action levels (Appendix 4 of "Draft 
Preliminary Standards for RCRA Risk Assessment," EPA Region VI, 20 February 1991; and 27 July 1990 Fed. Reg., "Corrective Action for 
SWMUs at Hazardous Waste Management Facilities," Appendix E). Unless otherwise noted, RfDs or SFs used to calculate HBL are from the 
Electronic Handbook of Risk Assessment Values, which lists values from both the Integrated Risk lnfonnation System (lRIS) and Health Effects As
sessment Summary Tables (HEAST). 

a RfD for dichlorodifluoromethane used as proxy toxicity value for all CFCs. 
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process diagrams (see Figures 5-1 and 5-2). Dis
posal of hazardous and nonhazardous IDW is dis
cussed in Section 5.6. 

5.5.1 Management of Soil Cutting 
Two methods will be used for management 

of soil cuttings at the time of generation: 1) the cut
tings will be spread around the borehole at the site or 
2) the cuttings will be placed in containers. Any cut
tings that are determined to either be visibly con
taminated or contain VOCs in the headspace 
analysis (using an OVA) will be placed in contain
ers. All other cuttings will be spread around the as
sociated borehole at the site. 

If any releases have occurred from the 
oiVwater separators in the Table 3 RFI, petroleum 
hydrocarbons will be present and the OVA will de
tect the presence of these constituents. However, the 
presence of the constituents associated with SWMU 
231, the Incinerator/Landfill, may not be detected at 
the levels specified in Table 5-3, and, therefore, all 
cuttings from SWMU 231 will be containerized re
gardless of visual contamination or OVA screening. 

5.5.2 Criteria 1 and 3 Sites 
Because Criteria l and 3 sites potentially 

contain listed hazardous wastes, IDW generated at 
these sites must be handled as hazardous waste at the 
point of generation. Any soil cuttings from Criteria 
1 and 3 sites that are not spread around the borehole 
will be placed in containers separately and sealed in 
DOT -approved drums. In accordance with waste 
minimization practices, the size of the drums (or 
containers) will be appropriate to the amount of cut
tings generated. Each drum will be labeled to iden
tify the waste generator (Holloman AFB), site name, 
boring identification, accumulation date, and type of 
material. The label will also include a notation that 
the waste determination is pending analytical results. 
Each day, IDW drums will be moved to a central 
staging area to await final characterization on the 
basis of the analytical results. 

Because Criteria 1 and 3 sites potentially 
contain listed hazardous wastes, during sampling ac
tivities all water removed from the ground (but not 
used for sampling) will be immediately contained 
and sealed in DOT -approved drums. Each drum will 
be labeled to identify Holloman AFB as the waste 
generator, the site name, monitoring well 
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identification, the accumulation start date, and the 
type of material. The label will also include a nota
tion that the hazardous waste determination is pend
ing analytical results. These drums will be moved to 
the central staging area daily. 

After the IDW is generated from Criteria 1 
or 3 SWMUs, additional characterization is neces
sary to determine if the IDW can be managed as a 
nonlisted hazardous waste under the contained in 
policy. The analytical results from both soil and wa
ter samples will be compared with the HBLs listed in 
Table 5-3. For Criteria 1 sites. if any of the HBLs 
are exceeded for a sample, the IDW associated with 
that sample will be considered a listed hazard
ous waste, and the appropriate EPA waste code 
will be placed on the associated hazardous waste la
bel. If the soil from a Criteria 3 site contains any of 
the potential waste constituents listed in Table 5-2 
for the associated site at levels that exceed the HBLs 
presented in Table 5-3, the site will be considered a 
listed waste site and will be handled as a Criteria l 
site. If the soil from a Criteria 3 site does not con
tain any of the potential waste constituents listed in 

. Table 5-2 for the associated site at levels that exceed 
the HBLs presented in Table 5-3, the site will be 
considered a nonlisted waste site and will be handled 
as a Criteria 2 site. 

To determine if any of the soil cuttings are 
TC hazardous, the cuttings will either be sampled 
and submitted for TCLP analysis or TC equivalents 
will be calculated. TCLP results for soils and total 
analysis results for water will then be compared with 
the TC regulatory levels. If any of the TC levels are 
exceeded, the IDW will be considered TC hazardous 
and the appropriate EPA waste code will be placed 
on the hazardous waste label (or if the IDW is al
ready classified as listed hazardous waste, the EPA 
waste code for the TC constituent will be added to 
the label). In addition, all soil will be analyzed for 
1RPH to determine whether it exceeds the NMED 
standard of 1000 mg/kg. 

5.5.3 Criteria 2 Sites 
Criteria 2 sites do not contain listed wastes; 

the sites are known to have handled only characteris
tically hazardous or nonhazardous wastes. Criteria 2 
sites handled similar types of potentially characteris
tic wastes (i.e., waste oil and hydraulic fluid). Simi
lar to Criteria 1 and 3 sites, any excess soil that is 
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Determine Which Listed Wastes are Likely 
to be Present at the Site (Tables 5-1 and 5-2) 

Review the Totals Analyses for These 
Constituents and Compare to the HBLs (Table 5-3) 

The IDW is a Listed Waste Under the 
Mixture Rule (40 CFR Section 

261.3(a)(2)(iv)). Assign the EPA Waste 
Code that Corresponds to the 

Constituent that Exceeds the HBL. 
If the Site Was a Criteria 3 Site, it 

Can Now be Handled as a Criteria 1 Site. 

The Material is also a Characteristically 
Hazardous Waste. Assign the EPA 

Waste Code that Corresponds to the 
Constituent that Exceeds the TC Level 

Determine if the Waste 
is also Characteristically 
Hazardous (for Complete 
Waste Characterization) 

Yes 

Perform TCLP Analyses 

Compare the Results of the 
TCLP Analyses to the 

TC Levels 

No 

The Waste is Not a Listed Waste. If the 
Site was a Criteria 3 Site it Can Now be 
Handled as a Criteria 2 Site Because 
Listed Wastes Were Not Detected. 

Go to Figure 5-2 to Determine if the 
Waste is a Characteristically 

Hazardous Waste 

Calculate the TC Equivalent 
Concentrations: 

Soils: Divide the Totals Concentration 
by 20 and Compare to the 
TC Levels 

Water: Use the Totals Concentration 
and Compare to the TC 
Levels 

The Waste is not a Characteristically 
Hazardous Waste, but is Still a 

Listed Waste 

Arrange for Disposal at an Off-Site RCRA Facility n 
Figure 5-1. Decision Process Diagram for Criteria 1 and Criteria 3 Sites 
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Compare the Results of the 
TCLP Analyses to the K<------1 

TC Levels 

No 

The Material is a 
Characteristically Hazardous 

Waste. Assign the EPA Waste 
Code that Corresponds to 

the Constituent that Exceeds 
the TC Level. 

Arrange for Disposal at an 
Off-Site RCRA Facility. 

Yes 

Determine if the Waste 
is a Characteristically 

Hazardous Waste 

No 

Perform TCLP lilf------<. 
Analyses 

Arrange for Appropriate 
On-Base Disposal 

Section 5--Waste Management 
Field Operations Plan 

Calculate the TC 
Equivalent Concentrations 

The Waste is Not 
a Hazardous Waste 

····Water 

Arrange for Disposal No 
at the Base Landfill 

Arrange for Disposal at an 
Industrial Nonhazardous ~ 

Lrr77707W~a~s~te~L7a~n~d~fi~ll7777~2 ~ 

Figure 5-2. Decision Process Diagram for Criteria 2 Sites 
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not left on site will be placed in containers separately 
and sealed in appropriately-sized drums. Each drum 
will be labeled to identify the waste generator (Hollo
man AFB), the site name, boring identification, ac
cumulation date, and type of material. The label will 
also include a notation that the waste determination 
is pending analytical results. Each day, IDW drums 
will be transferred to a central staging area. 

Although no monitor wells will be installed 
or sampled during the RFI, small amounts of purge 
water will be generated during groundwater sam
pling. Since Criteria 2 site IDW contains no listed 
hazardous wastes, the IDW will be compared with 
TC regulatory levels. Any containers of excess soil 
or water sample will be either sampled and analyzed 
for the appropriate TC constituents or the TC 
equivalent will be calculated. If the results indicate 
that the excess soil or water is TC hazardous, the 
containers will be labeled in accordance with RCRA 
requirements. In addition, any soil samples will be 
analyzed for 1RPH to determine whether the soil ex
ceeds the NMED standard of 1000 mg/kg. For the 
excess water generated, analytical results of totals' 
concentrations will be compared directly with TC 
levels. 

5.5.4 Decontamination Water 
All equipment will be decontaminated at the 

central staging area using a self-contained decon
tamination unit. All decontamination water col
lected from Criteria 1 sites will be containerized 
separately. Regardless of whether the equipment is 
associated with a Criteria 2 or 3 site, all water will 
be collected and pumped into a 4000-gal. tank for 
temporary storage. Water used for washing equip
ment will be contained in sealed tubs and transferred 
daily to the 4000-gal. covered tank. 

The decontamination water from the Crite
ria 1 sites will be sampled and analyzed for each of 
the associated constituents in Table 5-3 and any TC 
constituents that are expected to be present. Analyti
cal results will be compared with the associated 
HBLs and TC levels. If any constituent exceeds the 
regulatory levels, the water will be considered a haz
ardous waste. The decontamination water in the 
4000-gal. covered tank will be sampled and analyzed 
for each of the Criteria 3 constituents in Table 5-3 
and any TC constituents that are expected to be pre
sent when the tank is full or decontamination 
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activities for the RFI are complete. If any of the Cri
teria 3 sites are confmned to have handled listed 
hazardous waste (i.e., the associated listed waste 
constituents are detected in the soils above the HBLs 
in Table 5-3) and the same listed waste constituents 
are detected in the decontamination water at levels 
that exceed the HBLs for water presented in Table 
5-3, the decontamination water will be considered 
listed hazardous waste. In addition, if any of the TC 
levels are exceeded, the water will be considered 
characteristically hazardous waste. 

5.5.5 Personal Protective Equipment and 
Sampling Equipment 
Holloman AFB has determined that PPE 

and other disposable items from all sites will be con
tained in sealed plastic trash bags. The bags will be 
disposed of in the Base's landfill. 

5.5.6 Waste Freon 
During field analysis, freon IDW will be 

generated at the trailer and must be managed as a 
hazardous waste. The freon will be placed in a 
DOT-approved drum and labeled as hazardous waste 
(EPA Waste Code F002) with all appropriate infor
mation. When full, the drum will be manifested to 
an off-site RCRA-permitted treatment, storage, and 
disposal facility or stored on site at the DRMO con
tainer storage area. Waste may be accumulated at 
satellite accumulation areas (at or near the point of 
generation) until 55 gal. per waste stream has been 
accumulated. The 55-gal. drum will not be labeled 
with an accumulation date until it is full. Once 55 
gal. have been accumulated, the drum will be dated 
and transferred to the ID W drum staging area (or the 
DRMO) within three days. 

5.6 Disposal Alternatives 

5.6.1 Hazardous Waste 
Any drums of hazardous IDW (listed or 

characteristic) will either be (1) removed from tem
porary accumulation at the end of 90 days for dis
posal at a permitted facility, or (2) transferred to the 
permitted storage facility at Holloman AFB until dis
posal can be arranged. Off-site disposal facilities for 
hazardous waste will be selected on the basis of the 
waste characterization and in accordance with the 

• land disposal restrictions (40 CFR Part 268). Poten
tial disposal facilities for hazardous IDW are listed 
in Appendix D of the Waste Management Plan for 
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RCRA Facility Investigation, Holloman AFB, N.M., 
Table 2 Phase 1 RFI (Radian, 1993). 

5.6.2 Nonhazardous Waste 
Any soil IDW that is determined to be non

hazardous will be disposed of in an industrial non
hazardous landfill if the TRPH is greater than 1000 
mg/kg. If the TRPH is less than 1000 mg/kg, the 
soil IDW will be disposed of in the base landfill. 
Appendix D of the Waste Management Plan for 
RCRA Facility Investigation, Holloman AFB, N.M., 
Table 2 Phase 1 RFI (Radian, 1993) identifies poten
tial off-site disposal facilities for nonhazardous IDW. 
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Any IDW water that is determined to be 
nonhazardous will be disposed of on site by dis
charging to the surface or disposal through the Base 
sewer system. Holloman AFB will submit a Notice 
of Intent to NMED if IDW water is discharged to the 
surface. 
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Section 6 
DATA MANAGEMENT 

This section of the FOP provides a compre
hensive guide for the management of all data gener
ated during the RFI. This includes not only 
analytical data but also field notebooks, project files, 
and progress reports among others. This section will 
ensure that data collected will be properly handled 
and documented for future use. The contractor will 
use a field notebook, soil boring logs, sample custody 
forms, sample labels, sample inventories, and labora
tory log books to track and document project data. 
The contractor will establish a data management 
plan to meet all data deliverables, which will include 
the requirements of the Installation Restoration Pro
gram Information Management System (IRPIMS). 

There are six goals for the data manage
ment task: 

Archive project data and procedures to 
substantiate conclusions and recommend
ations drawn from the RFI; 

Provide timely access to an organized body 
of data to facilitate analysis and decision 
making throughout the investigation; 

Provide a useful centralized index of project 
information; 

Present project information in tabular and 
graphic form; 

Communicate data to the U.S. Air Force 
electronically; and 

Provide convenient and efficient access to 
project data for future components of the 
corrective active process (i.e., risk 
assessment and CMS). 

The data management process, conceptually 
presented in Figure 6-1 and discussed below, ad
dresses data and reporting requirements of the RFI. 
As illustrated in the figure, there are multiple data 
streams and multiple possible end uses of the data 
associated with the RFI. The data management sys
tem implemented by the contractor will be capable of 
accurately and quickly tracking all pertinent infor
mation associated with the RFI. In particular, once 
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the contractor receives the laboratory results and per
forms necessary data loading and data validation 
procedures, the Base will be notified within five 
working days of the nature and extent of any re
leases. The Base will then evaluate the need for pos
sible interim measures in conjunction with EPA 
Region VI. 

6.1 Field Data Record 
A bound numbered field notebook will be 

used to permanently record all field activities and 
general observations. Section 2 of the work plan 
identifies Phase I sample locations, sample types, 
sample depths, and unique identification numbers. 
A unique sample field identification number has 
been assigned to each sample throughout the Phase I 
RFI. Phase II samples must follow the sample iden
tification scheme used in Phase I. A corresponding 
laboratory ID number will be assigned and will be 
used to track each sample through the analytical 
process. 

For soil borings and hand-auguring loca
tions, descriptions of lithologies encountered and the 
soil classification will be recorded on borehole log
ging forms. Procedures for collecting these data are 
provided in Section 4 of this work plan. 

All pages of the field notebook will be 
signed and dated by the supervising field geologist 
who is entering the data. Also, the names and af
filiations of all visitors on site will be entered in the 
notebook, as well as general notes on project pro
gress, problems encountered, deviations from plans 
(with rationale), and so forth. 

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

6.2 Field Data 
Field data will include the data record (log 

books, etc.), results of field analysis, and survey re
sults. Field analysis data (including results, dupli
cates, blanks, standards, etc.) should be recorded in a 
lab log book (similar to the field notebook) and the 
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site-specific data sheets provided in Section 2. The 
contractor should organize these data so that they 
can be easily integrated into the electronic data man
agement system (EDMS). The contractor should 
create the EDMS such that all spatial data (i.e., sur
vey data and boring logs) can be incorporated and 
used easily. 

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

6.3 Laboratory Data 
The laboratory will maintain logs (hardcopy 

and electronic) that will be used to permanently re
cord all laboratory data, including sample IDs, ana
lytical results, detection limits, analytical methods, 
and other related data. Both electronic and hardcopy 
logs will be required as part of routine data transfer. 
At a minimum, the contractor will record the infor
mation that is required to be included in the IRPIMS 
data files, as specified in the IRPIMS data loading 
handbook. In addition, the contractor will provide 
the U.S. Army Corps of Engineers (USACE) with 
copies of the laboratory data packages for QNQC 
evaluation. 

6.4 Project File 
The contractor will maintain a project file at 

a single location in which copies of all project data 
and written communications are stored. Contents of 
the project file will include progress reports, field 
data, laboratory data, copies of maps, and all other 
facility description data. Copies of these data shall 
also be provided to the Base environmental coordina
tor (BEC) as required. The EDMS will be consid
ered a component of the project file but will not 
preclude the need to keep all original hardcopy data 
in the project ftle. 

The BEC will maintain a project file at Hol
loman AFB that contains all information and data 
reports regarding the RFI. The contractor will pro
vide the Base with copies of all ftles and documents 
discussed below. A subject ftle index will be main
tained such that documents in the file may be found 
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easily. The project file will be maintained for a 
minimum of five years after the completion of the 
PhaseiRFI. 

6.5 Progress Reports 
The contractor will submit to the Base 

monthly progress reports and a fmal report on RFI 
activities and results. The monthly progress report 
will contain: 

An estimate of the percentage of the 
investigation completed; 

A summary of work accomplished during 
the reporting period; 

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

Projected work for the next reporting 
period; 

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

Any preliminary or fmal results obtained 
during RFl activities; 

Any changes in key project personnel; and 

Summaries of actual or proposed changes to 
the RFI work plan or its implementation. 

The Base will use this information to submit 
quarterly progress reports of all activities to EPA Re
gion VI. These reports will be submitted by the 15th 
of each month and include all pertinent information 
available at the end of the preceding month. 

The progress reports will include a narrative 
description of sampling and analytical activities and 
any deviations from the work plan. Any deviations 
that are necessary during the RFl must be approved 
by EPA Region VI, and fully documented and de
scribed in the progress reports (both by the contrac
tor and the Base) and in the RFI report. 

6.6 IRPIMS Reporting 
During the RFI, all data will be organized 

and reported according to the IRPIMS requirements 
contained in the IRPIMS data loading handbook. 
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However, only the data collected from SWMUs that 
are part of IRP sites will be submitted by the contrac
tor to the Air Force Center for Environmental Excel
lence (AFCEE) for IRPIMS data loading. Currently, 
the only three SWMUs that also correspond to IRP 
sites are listed in Table 6-1 below. 

Table 6-1 
Table 3 SWMUs that Require IRPIMS Submittal 

1 2.4.1 SS-15 

232 2.4.34 ST-58 

231 2.4.35 LF-57 

6. 7 RFI Report 
Data gathered during the RFl should be or

ganized in tabular and graphical representations by 
the EDMS to allow for and to illustrate conclusions. 
Information gathered during RFl activities as to the 
nature and extent of any potential releases from the 
SWMUs under investigation will be included in the 
fmal report. These data will be used in subsequent 
studies (e.g., risk assessment and CMS) and should 
be formatted with those uses in mind. 

6.8 Data Analysis and Reporting 
Analysis of data collected during RFI activi

ties will follow three basic approaches: 

Tabular summarization; 

Graphical analysis; and 

Statistical analysis. 
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Tabular summaries will be used to present 
the results of all data collection efforts. Graphical 
and statistical analyses will be used to further deter
mine the presence or absence of potential contami
nants at each SWMU. Graphical methods are 
particularly useful for comparing detectable concen
trations and detection limits with federal or s.tate 
regulatory limits. Statistical methods are useful for 
determining whether detectable concentrations of 
naturally occurring constituents are significantly 
greater than "natural" or "background" 
concentrations. 

The contractor will compile and report the 
data generated during the project in a timely fashion 
so that the data can be used for decision making 
throughout the project. Detections of target com
pounds will be flagged and reported so that the data 
can be reviewed immediately by Base personnel and 
the contractor to determine whether a release has oc
curred and what interim measures are required. 

The contractor will prepare all graphical, 
tabular, and statistical data presentations during this 
RFl according to the guidelines in Section 5.2 of the 
RCRA Facility Investigation (RFI) Guidance (EPA, 
1989) document. 
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RFI SCHEDULE AND ADMINISTRATIVE OUTLINE 

7.1 RFI Schedule 
The schedule of activities for the Table 3 

RFI is presented in Figure 7-1. The schedule al
lows 14 months to perform all RFI activities and 
submit a draft final report of fmdings to EPA Re
gion VI. This is a tentative schedule and subject to 
change by the Base in coordination with EPA Re
gion VI. The selection of a laboratory and an RFI 
contractor may alter the schedule because of delays 
in the bidding and selection process. In addition, 
other ongoing environmental programs overlap the 
RFI and require coordination of both scheduling 
and investigation activities. 

7.2 Administrative Outline 
The administrative outline required for 

this RFI work plan, as specified in the Base's 
HSW A Permit, is to: 

"Describe the objectives of the investiga
tion and the overall technical and analyti
cal approach to completing all actions 
necessary to characterize the nature, 
direction, rate, movement, and concentra
tion of releases of hazardous waste or 

hazardous constituents from specific units 
or groups of units, and their actual or po
tential receptors. The RFI Work Plan 
shall detail all proposed activities and pro
cedures to be conducted at the facility, the 
schedule for implementing and complet
ing such investigations, the qualifications 
of personnel performing or directing the 
investigations, including contractor per
sonnel, and the overall management of the 
RFI (Section IV, Condition H.2.1.a). In 
addition, the RFI Work Plan shall discuss 
sampling and data collection, quality as
surance, and data management proce
dures, including formats for documenting 
and tracking data and other results of the 
investigations, and health and safety pro
cedures (Section IV, Condition H.2.l.b)." 

The requirements for the administrative 
outline are satisfied in this work plan. An index to 
where these requirements are addressed in the 
work plan is presented in Table 7-1. 

Table 7-1 
Location of Administrative Requirements 

in the RFI Work Plan 

:r..bcatioh. m PhaseJ 
mwtitt: .Ptifu > 

Defmition ofRFI Objectives Section 1 (General) and Section 2 (Site Specific) 

Technical and Analytical Approach Section 2 (Site Specific), Section 4 (Methods), Section 5 (Waste Manage
ment), and the Quality Assurance Project Plan 

Schedule of Tasks Section 7 

Key Project Personnel Qualifica- Project Management Plan (to be submitted upon selection of Laboratory 
tions and Overall RFI Management and RFI contractor) 

Identification of Potential Migration Section 3 
Pathways and Potential Receptors 

Data Management Procedures and Section 6 
Plans 

Health and Safety Procedures Health and Safety Plan (to be developed and submitted upon selection of 
the RFI contractor) 

Community Relations Community Relations Plan 
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IMPLEMENTATION OF INTERIM MEASURES 

Holloman AFB will defme and implement, 
as necessary, appropriate interim measures that 
would protect human health and the environment 
from hazards associated with releases of hazardous 
wastes or hazardous constituents from SWMUs at 
the Base. The criteria for implementing these meas
ures would focus on determining whether the conse
quences of no action or delayed action would result 
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in the further migration of wastes or constituents 
and/or the possible exposure of environmental recep
tors to hazardous wastes or constituents. If such con
ditions are discovered during the RFI, the Base will 
coordinate the scope and timing of interim measures 
with EPA Region VI. 
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SOPAl 
STAKING, UTILITY CLEARANCE, AND PERMITTING 

Al-1.0 OBJECTIVE 
To ensure the health and safety of field sam

pling personnel and prevent damage to underground 
utilities during soil sampling, precautions must be 
taken to properly locate hazards such as gas lines, 
high-voltage electrical lines, water mains, communi
cation lines, sewer lines, and so forth. 

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

Al-2.0 EQUIPMENT AND MATERIALS 

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

Small sledge-type hammer; 

Large crowbar or hooks to aid in removing 
0/WS lids; 

Permanent marker; 

Site maps from Section 2; and 

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

Al-3.0 METHODOLOGY 
1) Begin the site clearance procedure by locat
ing 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. 

Remove the lid of the oiVwater separators 
(0/WSs) and locate the position of all inlet, 
outlet, and vent pipes. 
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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 (e.g., "03-01" for SWMU 3, 
boring 1). If the location is on a paved sur
face, it should be marked with spray paint. 

For Phase I sampling locations, place sam
ples within 1 ft of the edge of the 0/WS or 
as indicated on the site figure. Since re
leases by overflow are likely to collect in 
low areas, samples should be placed in the 
lowest area in the vicinity. 

2) To obtain all utility clearances, site tours 
must be completed with appropriate representatives 
of the Base utilities (electric, plumbing, and Army 
cable) and Blue Stake. 

Blue Stake coordinates the locating of non
Base utilities on Base, including US West phone 
lines, Simmons' cable lines, and Standard Transpipe 
fuel lines. They will provide you with a control 
number and submit locator requests for you. 

Obtain clearance by contacting the locators 
listed below and arrange for site tours: 

Exterior Plumbing X5990 

Exterior Electric X3781 

Army Cable 
(for North- and West-Base sites) 

Blue Stake 905-437-7700 

Chuck Price 

Guy Williams/ 
Jack Quost 

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

3) To obtain the actual digging permit, a Base 
Civil Engineering Clearance Request Form (AF103) 
must be completed and signed by appropriate parties 
(see Attachment Al-l). (Note that the locators 
should also sign the form in the appropriate space, as 
well as initial the site figures.) This process is usu
ally expedited through coordination with a represen
tative of Civil Engineering's Environmental Flight 
(CEV). Once a digging permit has been issued, it is 
valid for one month. 

Al-4.0 COMMENTS 

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. Drilling per
mits should be reviewed and signed if nec
essary by the field manager. 
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Owing to the large number of sites in the 
investigation, attempts should be made to 
coordinate site tours with as many of the 
representatives at a time as possible. 

Blue Stake requires a 10-day to 48-hour ad
vance 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 vari
ous 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 per
mit on hand. 

If the investigation is expected to last be
yond the expiration date of the excavation 
permit, leave at minimum four days lead 
time to obtain clearances and a new digging 
permit. 

~1. 
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BASE CIVIL ENGINEERING WORK CLEARANCE REQUEST 
I DATE PREPARED 

1. Clearance is requested to proceed with work at 

on Work Order/Job No. , Contract No. , involving excavation or utility disturbance per 

l """'attached sketch. The area involved 0 Has 0 Has not been staked or clearly marked. 

~~ ... ...- TYPE OF FACILITY/WORK INVOLVED 

B. DRAINAGE C. RAILROAD 
D. FIRE DETECTION E. UTILITY 

A. PAVEMENTS 
SYSTEMS 

AND PROTEC· 0 OVERHEAD TRACKS 
TION SYSTEMS 0 UNDERGROUND 

F. COMM. G. AIRCRAFT OR I. OTHER (Specify) 
0 OVERHEAD VEHICULAR H. SECURITY 

0 UNDERGROUND 
TRAFFIC I"LOW 

3. INSTRUCTIONS: The BCE work clearance request is used for any work (contract or in house) that may disrupt aircraft or vehicular traffic flow, base 

utilitY services, protection provided by fire and intrusion alarm system, or routine activities of the installation. This form is used to coordinate the 

raquired work with key base activities and keep customer .inconvenience to a minimum. It is also used to identify potentially hazardous work conditions 

in an attempt to prevent accidents. The work clearance request is processed just prior to the stan of work. If delays are encountered and the conditions 

at the job site change (or may have changed) this work clearance request must be reprocessed. 

4, DATE CLEARANCE REQUIRED 

6. REQUESTING OFFICIAL (Silfnature) 

ORGANIZATION 

9. A. ELECTRICAL DISTRIBUTION 

B. STEAM DISTRIBUTION 

P..-

'~-
C. WATER DISTRIBUTION 

D. POL DIS1"RIBUTION 
(!) 
z -a: E. SEWER LINES 
w 
w 
z 
(!) F. DRAINAGE SYSTEMS z 
w 
.J PAVEMENTS, GROUNDS, - G. > RAILROADS 
0 
w 
VI H. I"IRE DEPARTMENT 
~ 
Ill 

I. 
ENGINEERING lie ENVIRON· 
MENTAL PLANNING 

J. CATHODIC PROTECTION 

K. OTHER 

10. SECURITY POLICE 

11. SAP'ETY 

12. COMMUNICATIONS 

,..,. __ BASE OPERATIONS 

..,.,.-' 
4 

COMMERCIAL UTILITY COMPANY 
1 

· (Telephone, Gas, Electrical, etc.) 

1 5. OTHER (Specify) 

AF FORM 
JUL 82 103 PREVIOUS EDITION WILL BE USED. 

-,5. DATE CLEARANCE TERMINATED 

7. PHONE NO. 8. ORGANIZATION 

CLEARANCE REVIEW 

REMARKS REVIEWER'S NAME AND INITIALS 



t a. REMARKS (Tht. Hctlon mwt d••crlbe •pee/ftc precautlonory mouuure• to be ral<en IIOI'fOl'W ana .turin, worlc u.:compl~hnumt. Specific commcnu .oncern
lnl the appro!Hid method of exca110tlon, hand or powered equipment •hould be Included.) 

~------------------------~ REQUESTED CLEARANCE """""' 
0APPROVED 0DISAPPROVED 

DATE SIGNATURE OF APPROVING OFFICER (Chief of Operotlon1 or C/aiPfof Engineerl11i and Environmental Plannlni) 

~~~--.-~~~----~--~--------~-.-------------------------------------------------------~------------------------------~ * U S GPO 198A-f"J ?0 1-386170203 
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SOPA2 
DIRECT PUSH SAMPLING FOR SOIL AND GROUNDWATER 

A2-1.0 OBJECTIVE 
Direct push technology (DPT) will be used 

to rapidly collect soil and water samples for Phases I 
and II of the investigation. 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 sam
pling procedures, refer to SOPs A 7 and A8, 
respectively. 

A2-2.0 EQUIPMENT AND MATERIALS 
The contractor will need a copy of the sub

contractor work plan, waste containers (as specified 
in SOP A13), and appropriate health and safety gear. 
All additional equipment and materials will be pro
vided by the DPT subcontractor. The DPT subcon
tractor should be equipped with a rig capable of 
pushing 30 ft and collecting soil and groundwater 
samples from any interval within that depth. Equip
ment should include at minimum the following 
items: 

Hydraulic ram with hammer assembly; 

1- to 1.5-in. diameter drill rods; 

Stainless steel 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 riser and screen to 
make temporary wells if recovery is too 
slow; 

Decontamination equipment; and 

Health and safety equipment, as outlined in 
the subcontractor's health and safety plan 
(HSP). 
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A2-3.0 METHODOLOGY 
A2-3.1 General Methodology 
1) Verify that the subcontractor has the neces
sary drilling and sampling equipment, as well as 
proper decontamination supplies. 

2) Confmn 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. 

3) 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. 

4) Verify that the sampling tip has been prop
erly decontaminated, as specified in SOP A12, before 
beginning penetration. 

A2-3.2 Soil Sampling Methodology 
1) 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 sam
ples as specified in SOPs A6 and A 7. 

2) Continue sampling at additional depth in
tervals or abandon the borehole, as appropriate for 
the location. (To determine if sufficient depth has 
been covered, see the field operations plan (FOP), 
Section 2.3 and Figure 2-5.) 

A2-3.3 Groundwater Sampling Methodology 
1) If groundwater sampling is necessary, ad
vance the sampler into the water table and collect a 
sample with the sampling device as specified in SOP 
A8. 
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If a situation arises in which the groundwa
ter recharge is too slow to allow for efficient sam
pling, a temporary PVC well can be installed for 
sampling at a later time. This well, however, must 
be installed according to the following specifications: 

The well will be narrower in diameter than 
the OPT borehole, leaving annular space 
around the casing; 

The well will be installed between 2 and 5 ft 
into the water table; 

New PVC casing and screen will be used, 
decontaminated with a steam cleaner and 
rinsed with copious quantities of deionized 
water; 

Installation of well will occur with decon
taminated gloves; 

The well will be sampled and removed 
within 48 hours of installation; 

If left unattended or overnight, locking well 
caps should be used, or a seal should be 
used that can indicate tampering; and 

One volume of the sampling device will be 
purged prior to sampling. 
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2) Collect and manage all wastes as specified 
inSOPA13. 

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

A2-4.0 COMMENTS 

If a buried object impedes the OPT sampler 
or if an insufficient sample volume is recov
ered, reposition the rig in a location to sat
isfy the intent of the original sample point 
and try again. Note this on the borehole 
logging form. 

If the total recovered sample volume is in
sufficient 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 chemi
cal analysis. 



Holloman Air Force Base 
Table 3 RFI Work Plan 

Appendix A--Standard Operating Procedures for Field Methods 
Field Operations Plan 

SOPA3 
HAND- AND POWER-AUGER SAMPLING 

A3-l.O OBJECTIVE 
Hand (and power) angering may be neces

sary when boring locations at a site are inaccessible 
to the direct push rig. 

This technique will allow for sampling the 
subsurface soil up to a depth of approximately 10ft 

A3-2.0 EQUIPMENT AND MATERIALS 

Two stainless steel hand-auger buckets; 

Handle; 

Gasoline-powered auger; 

Three 4-ft extensions; and 

Health and safety equipment, as specified in 
the HSP. 

A3-3.0 METHODOLOGY 
1) Clear the sample location surface of grasses, 
concrete, asphalt, or other cover. 

2) Ensure that the stainless steel hand-auger 
bucket and extension are properly decontaminated as 
specified in SOP A12. 

3) Advance the auger to the desired sampling 
depth, rotating the auger clockwise by hand. 
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4) Use another precleaned auger bucket to ob
tain a sample from the desired sampling depth. 
Once the auger has been driven a full 12 in. into the 
sampling depth, it will be withdrawn, and the upper 
3 in., representing material that has fallen from 
above or has been scraped from the sides of the auger 
hole, will be discarded. 

5) Remove the sample from the auger bucket 
with a precleaned stainless steel spoon and place in 
the precleaned stainless steel mixing bowl, taking 
care to minimize disturbance of the sample. 

6) Continue sampling procedure as outlined in 
SOPA7. 

A3-4.0 COMMENTS 

Gypsiferous layers, too mineralized to allow 
sampling by hand auger, have been encoun
tered in the shallow subsurface soils of Hol
loman AFB (Radian Corporation, 1992). If 
such conditions are encountered, the super
visory geologist may choose to use a gaso
line powered auger to drill a pilot hole. The 
actual soil sample, however, must be taken 
with a hand auger. 
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SOPA4 
HOLLOW-STEM AUGER (HSA) DRILLING 

A4-l.O OBJECTIVE 
Hollow-stem auger (HSA) drilling provides 

a means of advancing a borehole for soil sampling, 
where use of a DPT rig may be inappropriate. Sam
pling tools can be easily installed through the center 
of the augers, while the augers maintain the integrity 
of the borehole and seal the surrounding formation 
from the sampler and the interval being sampled. 
This method will be used at site LF-58 to collect soil 
samples for lithologic descriptions and geotechnical 
and chemical analyses during the Phase II investiga
tion of the waste areas. If necessary, the borehole 
will then be used to collect a groundwater sample us
ing a Hydropunch® sampling tool (see SOP A5). 

HSA drilling activities will be conducted in 
accordance with: 

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

Korte, Nic, and Peter Kearl. 1985. Proce
dures for the Collection and Preservation of 
Groundwater and Surface Water Samples 
and for the Installation of Monitoring 
Wells: Second Edition. U.S. Department of 
Energy Report GJ{fMC-08. Technical 
Measurements Center, Grand Junction Pro
ject Office, Grand Junction, Colorado. 

ASTM Standard Method D 1586-84, "Pene
tration Test and Split-Barrel Sampling of 
Soils." 

A4-2.0 EQUIPMENT AND MATERIALS 

HSA drilling rig, equipped with stainless 
steel split spoons, continuous samplers, and, 
at a minimum, 60 ft of approximately 8 
in.-O.D. hollow-stem auger (provided by 
subcon- tractor); 

Support vehicles (supplied by subcon
tractor); 
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Equipment for lithologic logging as listed in 
SOPA6; 

Sampling equipment as outlined in SOP 
A7; 

Waste containers as listed in SOP A13; and 

Health and safety equipment as outlined in 
the HSP. 

A4-3.0 METHODOLOGY 
1) Obtain clearances from all on-Base and off
Base utilities (see SOP A1). Do not start drilling 
without all utilities marked. 

2) Begin drilling to depth specified in the FOP 
for sample collection. 

3) Collect samples using a stainless steel split 
spoon (with drop hammer) or stainless steel continu
ous sampler (pushed ahead of drill bit). The proce
dures for using each of these samplers is as follows: 

Split spoons will be used with a wire line 
hammer or suitable alternative 140 lb drop 
hammer. When the desired sampling depth 
is reached, remove the drill stem, attach a 
decontaminated split spoon to the wire line 
hammer. and lower the apparatus to the bot
tom of the borehole. If an above-hole ham
mer is used, attach the split spoon to the 
drill stem and lower it back down the bore
hole. Mter the sample has been collected 
by driving the sampler with the hammer, re
trieve the sampler from the borehole. (Re
fer to SOP A 7 for soil sampling 
procedures.) 

If extensive sampling is required in one 
borehole, a continuous sampler can be used 
(providing the lithology permits it). This 
requires the use of a special drill bit and 
stem that allow a decontaminated split 
spoon to be lowered through the drill stem 
and locked into place just below the bottom 
of the drill bit. The sampler is then pressed 
ahead of the drill bit as the borehole is 
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advanced. When the sample run is com
plete, the sampler can be retrieved on the 
wire line. 

4) When saturated soil is encountered in the 
sampling device, discontinue soil sampling. At this 
point, the option exists to take a groundwater sample 
using the Hydropunch tool, as specified in SOP A5. 
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5) When the borehole has been completed to 
the desired depth, abandon the borehole as specified 
in SOP All. 

6) Collect and manage all wastes as indicated 
in SOP A13. 
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SOP AS 
HYDRO PUNCH SAMPLING FOR GROUNDWATER 

A5-1.0 OBJECTIVE 
A Hydropunch sampler may be used in con

junction with the HSA drilling method to collect 
groundwater samples where depth to groundwater 
exceeds the capability of a DPT rig. Hydropunch 
samplers enable the collection of groundwater sam
ples for chemical analysis without installing a moni
tor well. 

The sampler is constructed of stainless steel, 
approximately 5 ft long and up to 2 in. in diameter, 
and is driven into the groundwater ahead of the 
augers to retrieve groundwater samples. 

A4-2.0 EQUIPMENT AND MATERIALS 

HSA drilling rig and support equipment 
(see SOP A4); 

Hydropunch sampler with adapter for at
taching to drill stem; 

Sufficient number of sacrificial points and 
screens; 

Narrow diameter bailer for collecting sam
ple through the drill stem and Hydropunch; 

Decontamination supplies (see SOP A12); 
and 

Health and safety equipment as outlined in 
the HSP. 

A4-3.0 METHODOLOGY 
1) Determine the anticipated depth to ground
water using information from previous investigations 
at the site or from measurements from nearby wells. 
This allows the geologist to anticipate the depth at 
which groundwater will be encountered. 

2) Proceed drilling and taking soil samples for 
chemical analysis (as appropriate) to a depth ap
proximately 5 ft above the depth where groundwater 
is expected. Continue drilling at a reduced rate until 
collected soil samples indicate saturation. 

3) Cease dtilling and remove all drill tools 
(i.e., center bit, soil sampling tools, and drill rods) 
from the boring. 
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4) Assemble the Hydropunch for use with a 
PVC or polypropylene (0.010 or 0.020 in.) slotted 
screen. (The screen sits inside the main body of the 
Hydropunch and attaches to an expendable drive 
point at the end.) 

5) Connect the Hydropunch sampler to the 
drill stem and lower it to the bottom of the borehole. 

6) Drive the sampler approximately 3 to 4 ft 
into the soils by applying downward pressure on the 
center rods using the drill rig (i.e., 140-lb drop ham
mer on HSA rig). 

7) Pull the body of the sampler back the length 
into which it was driven into the ground, exposing 3 
to 4 ft of PVC or polypropylene (0.010 or 0.020 in.) 
slotted screen. 

8) Use a water-level indicator, lowered down 
the center rods to determine the height of water in 
the screened portion of the sampler as it fills. When 
an adequate volume of groundwater has flowed into 
the screen, remove the water-level indicator and 
lower a small diameter Teflon bailer into the 
screened portion of the Hydropunch to collect 
groundwater. Repeat this step until sufficient 
groundwater has been collected for the required 
chemical analyses (see SOP AS). 

The following changes to operating proce
dure for the Hydropunch sampler should be incorpo
rated when lithologic deposits (i.e., clayey silts) that 
yield groundwater very slowly are present: 

1) If the water level in the screen of the Hydro
punch has not risen to a sufficient level for collection 
of a groundwater sample within 2 hours of place
ment, then remove the sampler and advance the bor
ing an additional 5 ft (past the initial depth of the 
Hydropunch.) Repeat steps 4 through 8. 
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AS-4.0 COMMENTS 

When assembling the Hydropunch, use a 
rubber sleeve (usually provided with the Hy
dropunch kit) to attach the drive point to the 
main body of the sampler. This sleeve pre
vents the drive point and screen assembly 
from detaching while the sampler is being 
lowered to the bottom of the borehole. 
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A Hydropunch can also be set up to collect a 
sample directly in the sample chamber by 
using check valves at the top and bottom of 
the sampler. This configuration is not rec
ommended, however, because the ground
water sample comes in direct contact with 
the walls of the sampler and only a limited 
volume of sample can be retrieved. 
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SOPA6 
LITHOLOGIC DESCRIPTION AND GEOTECHNICAL SAMPLING 

A6-l.O OBJECTIVE 
Lithologic logging will be performed to de

fme the subsurface geology. All soils will be de
scribed using the Unified Soils Classification System 
(ASTM Designation D 2488-84: Standard Practice 
for Description and Identification of Soils [Visual
Manual Procedure]). 

A6-2.0 EQUIPMENT AND MATERIALS 

Tape measure; 

Munsell soil color chart; 

Hand lens:. 

Knife or spatula; 

Dropper with 10% HCl for calcium carbon
ate test; 

LaMotte soil texture kit or small vial; 

Water; 

Borehole log forms (attachment A6-1); and 

Health and safety equipment, as specified in 
the HSP. 

A6-3.0 METHODOLOGY 

1) Note penetration rates and comments in "re
marks" section of logging form (e.g., "easy penetra
tion," "hammering required," "2 ft in 3 minutes," 
etc.). If using a drop hammer, record blow counts. 

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

3) Separate a small, representative portion of 
each distinct soil to be identified. 

4) Identify the color using the Munsell chart. 

5) Identify the soil type using the field tests 
outlined in the ASTM guidance. All required tests 
considered appropriate for soil type should be per
formed (i.e., tests for fine-grained soils, such as 
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plasticity, need not be performed on coarse grained 
soil). 

6) Record descriptions of the soil on the bore
hole 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 
(JOYR5!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.); and 

uses Code (SM). 

7) Note all visible contamination, photoioniza
tion detector/flame ionization detector (PID/FID) 
measurements, odor, or any observed evidence of 
contamination in the sample. 

8) 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. 

9) As specified in the FOP, collect a sample, if 
necessary, for geotechnical analysis. 
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10) The sample should be placed in a Ziploc® 
bag and sealed with as little air as possible. 

11) Label the bag for shipment to a lab for 
geotechnical grain size distribution (ASTM D421 
and D422). 

A6-4.0 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 tak
ing geotechnical samples. 
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Because visible contamination and field 
screening by FID/PID is used to defme ex
tent of contamination, it is essential that all 
observations and organic vapor analyzer 
(OVA) readings are recorded on the logging 
form. 

Consistent logging is important for accu
rate characterization of site geology. Al
though the geologist may need to use 
his/her professional judgment to infer con
tacts and lithology, using the tests listed in 
the ASTM method will ensure consistent 
results. 
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SOPA7 
SOIL SAMPLING FOR CHEMICAL ANALYSIS 

A 7-1.0 OBJECTIVE 
Soil samples will be collected for field 

screening and chemical analysis to enable Phase I 
determination of release and Phase II determination 
of the nature and extent of contamination in soil. 
For the 0/WSs, soil samples will be collected for 
both phases using either direct push or hand-auger 
sampling methods (see SOPs A2 and A3 for detailed 
descriptions of these procedures). At site LF-58, 
samples will be collected using an HSA drill rig (see 
SOP A4). 

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

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

A 7-2.0 EQUIPMENT AND MATERIALS 

Appropriate number and types of sample 
containers (Table A7-1); 

Precleaned stainless steel sample mixing 
dishes; 

Precleaned 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 as specified in SOP A13; 
and 

Health and safety equipment, as specified in 
the HSP. 
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A7-3.0 METHODOLOGY 
1) Soil samples collected with stainless steel 
hand augers (when borehole is inaccessible for DPT 
rig) will be handled as follows: 

Once the auger bucket has been driven a 
full 12 in. into the sampling depth, carefully 
remove it from the hole. 

Discard the upper 3 in. of material that 
most likely represents slough, or material 
that has fallen or been scraped into the 
borehole. 

Remove the sample from the auger bucket 
with a precleaned stainless steel spoon and 
place in the precleaned stainless steel mix
ing bowl, taking care to minimize distur
bance of the sample. 

2) Soil samples collected using DPT or an 
HSA with a split-spoon or piston sampler will be 
handled as follows: 

Retrieve the sampler from the borehole and 
place it on a sample table covered with plas
tic or aluminum foil. Remove the drive shoe 
and head assembly of the split spoon or pis
ton sampler, and open the sampler carefully 
so that the sample is not disturbed. If a 
liner is used, remove the liner assembly and 
split it longitudinally with a stainless steel 
knife. 

Once the sampler has been opened or the 
liner has been split, screen the entire length 
of the sample with an OVA, and record the 
reading on the drilling log. 

Place the remaining sample into the pre
cleaned stainless steel mixing bowl with a 
precleaned stainless steel spoon, taking care 
to minimize disturbance of the sample. 

3) Collect samples for VOC analysis first (as 
required by the sampling plan) to minimize the 
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potential for volatilization. Use a precleaned stain
less steel spoon to collect a sufficient amount of soil 
directly into VOC sample containers. 

The sample will be packed to completely fill 
the container and reduce the amount of 
headspace, which will minimize the loss of 
volatile compounds. 

Teflon-lined septum lids will be immedi
ately secured on each sample container. 

4) Collect approximately one tablespoon of soil 
and place it in a foil covered 120-mL jar for head 
space analysis. 

5) For samples that will not be analyzed for 
VOCs, composite the remaining soil by carefully 
mixing with a decontaminated stainless steel spoon. 
Divide the composited sample into aliquots of equal 
size, corresponding to the number of required sample 
containers. 

6) Use the stainless steel implement to place 
each aliquot into the appropriate containers (see Ta
ble A7-1) and secure each container immediately 
with a Teflon-lined lid. 
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7) Complete the sample labels as specified in 
SOPA14. 

8) Wipe the container with a paper towel prior 
to affixing the sample label. 

9) Pack the sample containers in coolers with 
ice to minimize volatilization and preserve the sam
ples. Do not add chemical preservatives to the soil 
samples. 

10) Decontaminate all sampling equipment in 
accordance with SOP A12. 

11) Collect and manage all excess sample and 
other wastes as specified in SOP A13. 

A7-4.0 COMMENTS 

In Phase II sampling, the supervising geolo
gist will need to be aware of sampling needs 
as specified in Section 2 and plan accord
ingly. This may require initially filling 
more sample bottles than will be submitted 
for analysis and discardirig extra samples 
after headspace analysis. 
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Table A7-1 
Container Requirements for Soil Samples 

A 418.1M Total Petroleum Hydrocarbons (Field IR) 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

One 120-mL glass jar 
with Teflon septum 

One 120-mL glass jar 
with Teflon septum 

One 250-mL wide
mouth glass jar 

Total Petroleum Hydrocarbons (Lab One 500-ml wide-
Confirmation) mouth glass jar 

~----------------+---------------~--------------------------~ 

Note--All samples will be cooled to at least 4 °C. 

14 days 

14 days for extraction 
40 days 

28 days 

28 days 

6 months 

•Ail containers will have Teflon-lined lids. The container volume may vary pending laboratory-specific 
requirements. Verify container requirements with contracting laboratory prior to sampling. 
IYJ'he hold times for extraaction and analysis are the same unless otherwise specified. 
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Sampling Description and Results from Phase ll 
SWMU ___ _ 
Sample(s): 

• Fonnat: [SWMU No.--Sample Location--Method/ 
Matrix-Relative Depth] 

SB =Soil boring HA =Hand auger 
GW = Groundwater 
b Field IR analysis 
c TPH concentration >trigger criteria= "Yes" 

d See Table 4-2 for field QA/CX: requirements 
Fonnat: [Analytical Lab--Sample Type] 

FLD 
CON 
MRD 

Field lab 
Contractor lab 
Missouri River 
Division Lab 

c 
D 
EB 
M 
QA 

Date(s): 

Additional Conunents/Explanations: 

Confinnation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 

~! 
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SOP AS 
GROUNDWATER SAMPLING FOR CHEMICAL ANALYSIS 

AS-1.0 OBJECTIVE 
Groundwater will be sampled during Phase 

II of the RFI. This SOP outlines procedures that 
may be followed to ensure that samples taken using 
direct push methods are representative of the 
groundwater in the formation. 

AS-2.0 EQUIPMENT AND MATERIALS 

Electric water level meter (E-line); 

pH/temperature/electrical conductivity me
ters (and calibration standards); 

Decontamination supplies, as specified in 
SOP A12; 

Sample containers, preservatives, pH paper, 
coolers, sample labels, and ice (see Table 
A8-1); 

Field documentation (field log book, field 
data sheets, chain-of-custody forms); 

1-11 pH indicator paper; 

Preservatives (concentrated HN03, ~S04, 

HCl, etc.); 

Disposable pipets; 

Waste containers as specified in SOPs Al3; 
and 

Health and safety equipment, as specified in 
the HSP. 

AS-3.0 METHODOLOGY 
1) Ensure that all equipment is operational and 
has been calibrated by following the manuals pro
vided by the manufacturer. Meters should be cali
brated, at minimum, twice daily. Record results of 
the calibration in the meter's calibration log book. 

2) Condition the groundwater sampling tool by 
removing at least one volume of the tool's total ca
pacity (i.e., one bailer, one tube volume, etc.). Mea
sure pH, temperature, and conductivity of the dis
charge water at the end of purging. Record the water 
quality readings and the volume purged on the 
groundwater sampling log. 
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3) Collect samples in the appropriate sample 
container (Table A8-1), taking care to avoid agita
tion and splashing of the sample. 

Volatile organic analysis (VOA) samples 
should be collected first, with no headspace 
remaining in capped vials; and 

Samples for semivolatile organic analysis 
should be collected second, followed by 
samples for all other parameters. 

4) Chemical preservatives for VOA samples 
need to be added to the vial prior to sampling. One 
VOA vial should be filled with the sample, and 
drops of preservative added until the desired pH is 
reached (measure with pH paper). The same number 
of drops should then be added to the empty VOA vi
als prior to collection of the samples. Samples for 
other analyses should have the preservatives added to 
the full sample bottle, and a small amount will be 
poured into a small vessel, where the pH can be 
tested. Preservative will be added until the desired 
pH is reached. 

Samples will also be preserved by storing 
them on ice immediately after sampling. 

5) Complete the sample labels accurately and 
legibly and affix to the sample bottles with clear 
packing tape. Individual sample bottles (and groups 
of three VOA vials) will be placed in Zip-loc bags 
and stored on ice prior to shipping (see SOP A14). 

6) Dispose of purge water in an appropriate 
fashion (see SOP Al3). 

7) After samples have been collected, take a 
depth-to-water measurement through the rods using 
an electronic e-line. (Be sure to take into account 
stick-up of the rods.) 

8) Decontaminate all sampling equipment that 
has touched contaminated soil or water (see SOP 
A12). 
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AS-4.0 COMMENTS 

If the well should be pumped dry during 
purging, the supervising geologist has 
the option of installing a temporary 
PVC casing and well screen, and mov
ing to the next sampling location. The 
well may then be sampled when suffi
cient recovery has occurred. 

Table AS-1 
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Due to the relatively large sample vol
ume (approximately 3 liters), it is rec
ommended that a peristaltic pump be 
used instead of a bailer. 

Container and Preservation Requirements for Water Samples 

EPA418.1 

SW-846:7470 
SW-846:6010 
sw -846:7060 
SW-846:7421 
SW-846:7740 

SW -846:8240 

sw -846:8270 

Total Recoverable Petroleum 
Hydrocarbons (Lab 
conf"mnation) 

Hg 
Ba, Cd, Cr, Ag 
Pb 
Se 
Tl 

Volatile Organic Compounds 

Semivolatile Organic 
Compounds 

Note--All samples will be cooled to at least 4°C. 

glass bottle 

One 1-L amber 
glass bottle 

One 500-mL glass 
or polyethylene 

Two 40-mL glass 
VOC vials; no 
headspace 

One 1-L amber 
glass bottle 

•volume may vary depending on laboratory requirements. 

pH<2 with HCl 

pH<2 with 
HN03 

pH<2 with HCl 

None 

"The hold times for extraction and analysis are the same unless otherwise specified. 
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28 days 

28 days for Hg; 6 
months for other 
metals 

14 days 

7 days for 
extraction 
40 days for 
analysis 

~I 



GROUNDWATER SAMPLING LOG 

PROJECT: Holloman AFB-Table 31nvestlgatlon 
CUE NT: U.S. Army Corps of Engineers, Omaha District 

WeliiD: Location: _________________ _ 

Date: Weather: _________________ _ 

Time: Samplers: _________________ _ 

Comments: 

FIELD MEASUREMENTS 

Water Depth (ll bgl): 

Well Depth (ll bgl): 

Saturated Thickness (ll): 

Purge Method: 

.cU~n,:Vot:: 

. (gal;) 

Final Measurements: 

Total Volume Purged: 

Sampling Method: 

Sample tO Matrix 
Groundwater . . . . 

Well Diameter: 

Well Volume (gal.): 

Preservative Analysis Log-in Time COmments 
Ice EPA418.1M 

HCI to pH<2, ice SW846:8240 

Ice SW846:8270 

HN03 to pH<2, ice Metals 

HCI to pH<2, ice EPA418.1 
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SOPA9 
TOTAL PETROLEUM HYDROCARBON (TPH) TESTING BY 
INFRARED ANALYSIS 

A9-l.O OBJECTIVE 
Infrared (IR) analysis will be used as the 

screening technique for total petroleum hydrocarbons 
(TPH) during both Phase I and Phase II of the inves
tigation. IR is particularly appropriate because it is 
sensitive to a broad range of petroleum hydrocar
bons, including oils, fuels, and distillates, that are 
present in all of the 0/WS. 

The method described below is modified 
EPA Method 418.1 that will be used in the field to 
quantify TPH in soil and groundwater samples. 

A9-2.0 EQUIPMENT AND MATERIALS 

Field TPH analyzer or Mega-TPH analyzer 
by General Analysis Corporation (GAC); 

ExtracPak sampling supply kit from GAC, 
one per 50 samples; 

Electronic scale accurate to ±0.1 g and 80-g 
capacity; 

Cuvette set (GAC); 

Spare 1-mm cuvette (GAC); 

Glassware kit (GAC); 

Freon 113; and 

Health and safety equipment, as specified in 
the HSP. 

A9-3.0 METHODOLOGY 

A9-3.1 Field Quality Assurance/Quality Control 
(QA/QC) 

1) A separate log book for the field TPH analy
ses will be maintained to record all standard and 
sample analyses performed. At a minimum, the 
date, analyst, sample identification, result, and any 
pertinent comments should be recorded. 

2) The electronic scale will be calibrated daily. 
This calibration should be recorded in the log book. 

3) Check the volume of Freon 113 delivered if 
a dispenser or automatic pipetter is used to add the 
Freon. Adjust the calibration as necessary to deliver 
precisely 20 mL. 

4) The TPH analyzer requires no calibration; 
however, a standard should be analyzed at the begin
ning of each day to verify proper operation of the 
instrument. 

Add 5 mg total weight of TPH (volume de
pends on the concentration of the particular 
standard used) to a 10-mL volumetric flask. 

Add cleaned Freon 113 to the mark. 

Transfer this 500-mg/L standard to the cu
vette and analyze the standard. 

Record the result of the standard analysis in 
the TPH-analysis log book. 

5) Ten percent of the field screen samples (a 
minimum of one per site) will be submitted to the 
analytical laboratory for confrrmation analysis. 

6) A matrix spike/matrix spike duplicate 
(MS/MSD) should be analyzed at the rate of one 
MS/MSD pair every 20 samples. 

Perform the analysis on the unspiked 
sample; 

Spike two more aliquots of the sample with 
5 mg total weight of TPH each and analyze 
each of these; 

Calculate the percent recovery for each sam
ple and record the result in the TPH analy
sis log book: 

% Recovery - !Measured Sojke Cone lmg!L -Measured Unspjked Cone lmg!LIJ • 100 
(Spike weight (mg) 1 Spl<ed Sample Vol. (L)J 
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7) A method blank should be analyzed every 
20 samples using deionized water, as described in 
the analysis for groundwater samples (Section 3.3 
below). 

A9-3.2 Methodology for Soils 

Preparation 
1) Zero the instrument with a cuvette fllled 
with cleaned Freon 113. (To clean, process it 
through a plastic reservoir with cleaning cartridge 
attached, as in Step 7 below, to remove trace con
taminants.) Set the zero dial so that the display 
reads zero. This should be checked regularly and ad
justed as necessary. 

2) Weigh 20 g of soil into a 40-mL glass vial 
and record the weight to the nearest 0.1 g. 

3) If the sample is wet, add silica gel so that 
the sample, after shaking, appears dry. 

4) Dispense precisely 20 mL of Freon 113 into 
the vial and cap it. (If necessary, wipe the top edge of 
the vial and the septum clean in order to obtain a 
leak-tight seal.) 

5) Shake the sample vigorously for 5 min; let 
stand 1 min. 

6) Pour the liquid layer into a plastic sample 
reservoir (with cleaning cartridge attached) leaving 
as much soil as possible in the glass vial. 

7) Close the sample reservoir with the metal 
pressure seal, attach the pressurizing syringe, and 
pressurize the reservoir so that the extract is forced 
through the filter cartridge drop wise. 

8) Discard approximately the first 1 mL ( -113 
of the cuvette volume) and collect the next 2.5-3 mL 
in a clean 10-mm quartz cuvette. 

Analysis for the Field TPH analyzer 
9a) Place the 10-mm sample cuvette in the ana
lyzer and read the extract concentrations in milli
grams per liter TPH. If the display is greater than 
500 mg/L, perform a 10-to-1 dilution by transferring 
1.0 mL of the sample extract from the 10-mm cu
vette into a 10-mL volumetric flask. Add cleaned 
Freon 113 to the 1 0-mL mark and shake. Transfer 
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the diluted extract to a cuvette and analyze the sam
ple; multiply the readout by 10. 

1 Oa) Calculate the TPH concentration in the soil 
sample and record in the TPH-analysis log book: 

Cone. (mg/kg) = Extract Cone rmg/Ll • Freon yo! (mll • 1000 !g/kgl 
Soil weight (g) • 1000 (mL/L) 

Analysis for the Mega-TPH analyzer 
9b) Place the 10-mm sample cuvette in the ana
lyzer and read the extract concentration directly on 
the low range in mg/L TPH. If the concentration is 
greater than 1000 mg/L on the low range, pipette the 
extract directly into the small (1-mm) cuvette. Read 
the concentration on the high range channel, multi
plying the display by 10. Then, if the display on the 
high range is greater than 1000 mg/L (representing 
10,000 mg/L), perform a 10-to-1 dilution by transfer
ring 1.0 mL of the sample extract from the large 
10-mm cuvette into a 10-mL volumetric flask. Add 
cleaned Freon 113 to the 10-ml mark and shake. Pi
pette this solution into the rinsed out, small (1-mm) 
cuvette. Place the cuvette in the spacer, then in the 
sample well of the instrument. Read the concentra
tion on the high range ·and multiply the display by 
100. 

lOb) Calculate the TPH concentration in the soil 
sample and record in the TPH-analysis log book: 

Cone. (mg/kg) = Extract Cone rmg/L) • Freon yo! (mll • 1000 (glkg) 
Soil weight (g) • 1000 (mUL) 

Waste Disposal 
11) Discard excess Freon 113 extract into a 
safety can. Procedures for handling the extract are 
discussed in SOP A13. 

12) Discard excess sample, lab waste, and per
sonal protective equipment (PPE) according to pro
cedures described SOP A13. 

A9-3.3 Methodology for Groundwater 

Preparation 
1) Zero the instrument with a cuvette fllled 
with cleaned Freon 113. (To clean, process it 
through a plastic reservoir with cleaning cartridge 
attached, as in Step 7 below, to remove trace con
taminants.) Set the zero dial so that the display 
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reads zero. This should be checked regularly and 
adjusted as necessary. 

2) Measure out 200 mL of the groundwater 
sample using a graduated cylinder and transfer to a 
500-mL sample bottle. Record the volume in the 
TPH-analysis log book. 

3) Dispense precisely 20 mL of Freon 113 into 
the sample bottle and cap it. (If necessary, wipe the 
top edge of the bottle clean in order to obtain a leak
tight seal.) 

4) Shake the sample vigorously for 5 min; let 
stand 1 min to allow the layers time to separate. 

5) With a pipette and suction bulb transfer 
10-20 mL of the bottom Freon 113 layer into a plas
tic sample reservoir (with water filtration cartridge 
attached first and then cleaning cartridge). 

6) Close the sample reservoir with the metal 
pressure seal, attach the pressurizing syringe, and 
pressurize the reservoir so that the extract is forced 
through the filter cartridge dropwise. 

7) Discard approximately the ftrst 1 mL (-1/3 
of the cuvette volume) and collect the next 2.5-3 mL 
in an empty clean 10-mm quartz cuvette. 

Analysis 
8) Place the 10-mm sample cuvette in the ana
lyzer and read the extract concentration in milli
grams per liter TPH. If the display is greater than 
500 mg/L, perform a 10-to-1 dilution by transferring 
1.0 mL of the sample extract from the 10-mm cu
vette into a 10-mL volumetric flask. Add cleaned 
Freon 113 to the 10-mL mark and shake. Transfer 
the diluted extract to a cuvette and analyze the sam
ple; multiply the readout by 10. 
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9) Calculate the TPH concentration in the soil 
sample and record in the TPH analysis log book: 

Cone. (mg/L) = Extract Cone lmg/Ll * Freon yo! lmll 
Sample vol. (ml) 

Waste Disposal 
10) Pipette the excess Freon 113 layer from the 
sample bottle and discard excess Freon 113 extract 
into a safety can. Procedures for handling the ex
tract are discussed in SOP A13. 

11) Discard excess sample, lab waste, and PPE 
according to procedures described in SOP A13. 

A9-4.0 COMMENTS 

The analyzer requires at least 45 min to 
warm up before it is ready to use. 

The cuvettes and other glassware (i.e., volu
metric flasks) should be cleaned with Freon 
113. Since water and Freon 113 are immis
cible, water should not be added to glass
ware used for the Freon extract. 

The Freon extraction is most effective at 
temperatures near 70°F, so the samples may 
require some time to warm up before being 
shaken. 

These procedures are more efftcient if the 
samples are extracted in batches, rather 
than performing the entire procedure for 
one sample at a time. 

A batch is defmed as 20 samples maximum. 
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SOP AlO 
METHOD DETECTION LIMIT STUDY FOR THE ON-SITE 
INFRARED SPECTROPHOTOMETER 

A10-1.0 OBJECTIVE 
The objective of this SOP is to describe the 

procedures necessary to perform a method detection 
limit (MDL) study on the on-site infrared spectro
photometer. For the purposes of this program, both 
a signal-to-noise study and an MDL study following 
40 CFR 136 Part B shall be performed. The purpose 
of the signal-to-noise study is to define the upper 
limit of analytical system "noise" to determine if the 
MDL as determined by 40 CFR is sufficiently differ
ent from the noise to be used as a decision criteria. 
The purpose of the 40 CFR 136 part B MDL study is 
to judge the significance of a single measurement of 
a future sample. 

A10-2.0 EQUIPMENT AND MATERIALS 

The equipment and materials are as speci
fied in SOP A7, Total Petroleum Hydrocar
bon (TPH) Testing by Infrared Analysis; 
and 

A calculator capable of performing standard 
deviation. 

A10-3.0 METHODOLOGY 
The signal-to-noise detection limit study 

will be performed first, followed by the 40 CFR Part 
136 MDL study. 

A10-3.1 Signal-to-Noise Detection Limit Study 

1) Analyze 25 blanks. Prepare a new blank 
each time. 

2) Record the actual measurement for each 
analysis (include negative measurements.) DO NOT 
REPORT "NONDETECTS!" 

3) Calculate the mean and standard deviation 
of the sample population (use the standard deviation 
calculation with n-1). 

4) Calculate the 99% coverage, 95% confi
dence upper tolerance limit (one-tailed). Use the fol
lowing formula: 
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section. 

-
UTL=X+sk, 

where: 

![fL (Upper Tolerance Limit) 
X=mean 
s = sample standard deviation 
k = 3.158 (k factor for 99% 
coverage with 95% confidence) 

An example is provided in the comments 

5) If more than one person will be performing 
the analysis, each person should do some of the 25 
analyses. 

A10-3.2 40 CFR Part B MDL Study 
1) Multiply the number obtained in Section 
A10-3.1 step 4 by five or use 100 mglkg (action cri
teria), whichever is less. 

2) Prepare a standard in reagent water that is 
equal to the concentration defined in AI0-3.2 Step 1. 

3) Take seven aliquots of the standard. 

4) Process each aliquot through the entire ana-
lytical method. 

5) Calculate the sample standard deviation 
(n- L). 

6) Compute the MDL as follows: 

MDL= t(n·l.l·a~0.99) (s), 

where: 

s = standard deviation 
t = 3.143 (the t factor for a 99% 
confidence level and a standard deviation 
estimate with 6 degrees of freedom) 
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7) For the extraction size described in SOP 
A9, the conversion from liquid units (mg/L) to solid 
units (mg/kg) is one. Therefore just change the units 
from mg/L to mg/kg. 

8) Compute the lower confidence interval and 
the upper confidence interval using the following 
equation: 

LCL = 0.64 MDL 
UCL = 2.20 MDL, 

where the LCL and the UCL are the lower and upper 
95% confidence limits, respectively, based on seven 
aliquots. 

9) If the LCL calculated in A10-3.2 Step 8 is 
not greater than the UTL calculated in A10-3.1, then 
multiply the MDL times a factor of 3. Using this 
concentration, repeat steps 2 through 8 to test the 
UTL. If not, increase by a factor of 2 and repeat 
steps 2 through 8. 

10) If the UCL calculated in A10-3.2 Step 8 is 
greater than 100 mg/kg, then use the calculated 
MDL (Step 6) as the decision criteria. 

Al0-4.0 COMMENTS 

Preparing a new blank each time will allow 
characterization of the overall variability in 
the analytical system. Therefore, every step 
that will be taken for a sample analysis 
should be replicated 25 times. The 25 
analyses will ensure that we detect sporadic 
causes of variability with about 85-95% 
confidence. Sporadic is defmed as a fre
quency of occurrence of about 10%. 
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UTL = X+sk where X= 3.6 
and s = 2.5 

UIL99,95 

=X+ s(3.158) 
= 3.6 + 2.5(3.158) 
= 11.495 

This means we would expect 99% of the 
blank sample measurements to be less than 
11.495 with 95% confidence. Any mea
surement greater than 11.495 would be as
sumed to have come from a different popu
lation (e.g., contamination). 

If more than one person will be performing 
the on-site analysis, each person should par
ticipate in the analysis of 25 blanks so that 
greater variability is included in the esti
mate of "total" variability. 

Additional k factors are available if more 
than 25 blanks are analyzed. Always use a 
k-factor for a one-tailed UTL. 

~I 
I 
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SOP All 
BOREHOLE ABANDONMENT AND SITE RESTORATION 

All-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. 

All-2.0 EQUIPMENT AND MATERIALS 

Bentonite chips and funnel; 

Cold-patch asphalt material and quick-set 
concrete; 

Grout (97% Portland cement/3% bentonite 
mixture); 

Ample amounts of water; and 

Health and safety equipment, as specified in 
theHSP. 

All-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. 

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

2) Add bentonite chips slowly into the top of 
the drive rods using a funnel. As the rods are being 
slowly pulled from the borehole, add bentonite to 
complete the seal to the surface. 
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3) If the rods have been driven into groundwa
ter, 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 bento
nite chips, being careful not to allow bridging. 

4) Hydrate the seal using ample amounts of 
potable water. 

5) If HSA drilling methods are used, seal the 
borehole by using a Portland cement/bentonite grout. 
Emplace the grout through the augers from the bot
tom of the borehole to the surface using a tremie pipe 
or hose. 

6) If the borehole is through asphalt or con
crete, leave the seal below the bottom of the pave
ment to allow for sufficient fill and patching 
material. 

7) Patch pavement with appropriate material. 

8) Mark the boring location with a clearly la
beled stake or flag that indicates the site and bore
hole number. 

All-4.0 COMMENTS 

For proper surveying at a later time, it is 
crucial to clearly mark each boring location 
with a labeled stake or flag. 

In formations where the borehole stays open 
without the augers in place, grout may be 
added after the augers have been pulled 
from the borehole. 
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SOP A12 
SAMPLING EQUIPMENT DECONTAMINATION 

A12-l.O 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 Protec
tion Agency, Region IV, Environmental 
Services Division, Athens, Georgia. 

NIOSH, OSHA, USCG, and EPA. 1985. 
Occupational Safety and Health Guidance 
Manual for Hazardous Waste Site Activi
ties. Prepared by the National Institute for 
Occupational Safety and Health (NIOSH), 
Occupational Safety and Health Admini
stration (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. 

A12-2.0 EQUIPMENT AND MATERIAL NEEDS 

Soap: Liquinox®, Alconox®, or equivalent; 

Tap water; 

Reagent -grade water; 

Pesticide-grade isopropanol; 

Cleaning brushes; 

Cleaning containers: plastic bucket and gal
vanized steel pans; 

Waste containers as outlined in SOP Al3; 

A high-pressure, hot water/steam cleaner; 
and 
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Health and safety equipment as outlined in 
the HSP. 

A12-3.0 METHODOLOGY 
Small, reusable equipment, including OPT 

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. 

A12-3.1 Presampling Decontamination Activities 
1) Don the appropriate PPE, as specified in the 
HSP and as required for the specific work area. 

2) Assemble containers and equipment for de
contamination, designing the decontamination sta
tion in such a manner as to prevent liquids from 
spillng onto the ground. 

3) Decontaminate all new equipment or equip-
ment not previously decontaminated before use. 

4) 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 de
contamination procedures before it is used. 

A12-3.2 Decontaminating Sampling Equipment 
1) Remove any solid particles from the equip
ment or material by brushing and rinsing with avail
able potable water. This will remove gross 
contamination. 

2) Wash equipment with a brush and a 
phosphate-free detergent solution (Alconox or simi
lar laboratory detergent). 

3) Rinse equipment thoroughly with potable 
water. 

4) For organic contaminants, an optional rinse 
with pesticide-grade isopropanol may be necessary to 
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dissolve and remove coatings of organic 
contaminants. 

All-4.0 COMMENTS 

5) Double rinse the equipment with reagent-
grade water. 

6) Allow equipment to air dry thoroughly. If 
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. 

7) 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 substi
tuted for the aluminum foil. 

All-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 ap
propriate 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 the waste management plan (see Section 
5 and SOP A13). 
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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 precleaned equip
ment is not tom. This requirem~nt can be 
waived only if after initial decontamination, 
the equipment was sealed in plastic. 

At each phase of the decontamination proc
ess, decontamination fluids and rinsates 
should be collected and managed as out
lined in SOP Al3 (Field Management of 
Investigation-Derived Waste). 

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 con
tact an environmental sample or be intro
duced into a monitoring well. 
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SOP Al3 
FIELD MANAGEMENT OF INVESTIGATION-DERIVED 
WASTE (IDW) 

Al3-l.O OBJECTIVE 
To collect and manage IDW in accordance 

with state and federal regulations, this SOP provides 
easy-to-follow procedures for characterizing, han
dling, storing, and disposing of IDW generated dur
ing the RFI field program. Details of the waste 
management procedures are presented in Section 5. 
IDW management techniques emphasize waste 
minimization. 

Additionally, because Freon-113 waste gen
erated from the IR extraction fulfills the criteria for a 
FOO 1 listed hazardous waste, a specific set of proce
dures is provided with for disposing of field lab 
waste. 

Al3-2.0 EQUIPMENT AND MATERIALS 

DOT-approved drums and containers; 

IDW "Analysis Pending" labels; 

"Hazardous Waste" labels; 

Indelible marker (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 (Attaclunent A13-1); 
and 

OVA. 

Al3-3.0 METHODOLOGY 

Al3-3.1 Soil and Water IDW 
1) Conduct sampling in accordance with SOP 
A7 and A8. 
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2) If IDW (excess soil, soil cuttings, excess 
groundwater, and decon water) is from a Criteria 1 
site (SWMU 231 Incinerator/ Landfill or SWMU 9) 
place directly into DOT -approved drums or cans and 
move to IDW drum staging area. IDW from a Crite
ria 1 site will be containerized separately from all 
other sites. 

3) For Criteria 2 and Criteria 3 sites, if soil is 
stained, place excess soil (and any excess water sam
ple) in appropriately sized DOT-approved drums or 
cans. Consult Figure A13-1 for soils. 

Excess Soil Sample 

Figure A13-l 
Decision Tree for Soil IDW 
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4) Containerize all purge and decon water 
from SWMU 231 (Incinerator/Landftll) and SWMU 
9 in separate drums. All purge, development, and 
decon water from all Criteria 2 and Criteria 3 
SWMUs should be placed in the same container. 

5) Place an adhesive label on the side of the 
container. Using an indelible marker, write the fol
lowing information on the label: 

The phrase "Analysis Pending"; 

Accumulation start date; 

Name of waste (e.g., soil from 03-01-SB); 
and 

Name and phone number of Holloman AFB 
contact (CE/CEV). 

When label is complete, cover it with a 
piece of clear adhesive tape. 

6) If soil is not stained, conduct VOC screen-
ing with an OVA. 

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

8) If VOCs are detected in the soil, place ex
cess soil and water (if any) in DOT-approved drums, 
and label the drum (or container) in accordance with 
step 5 above. 

A13-3.2 PPE and Disposable Sampling 
Equipment Waste 

1) Remove excess solid and liquid waste from 
PPE and disposable sampling equipment. 

2) Place all PPE and sampling equipment to be 
disposed of in sealed plastic trash bags. 

3) Dispose of trash bags in a dumpster at the 
IDW staging area. 

4) 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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Al3-3.3 Freon and Field Laboratory Waste 
1) Dispose of excess Freon, and liquid waste 
that cannot be separated from the Freon, in an 
OSHA-approved, 5-gal. Type I safety can. The can 
should be labeled "Freon 113." When the safety can 
is full, empty it in a DOT -approved drum with a 
"Hazardous Waste" label (see Figure A13-1). 

2) Excess soil and water that contains no 
Freon should be disposed of in the same manner as 
IDW generated at the time of sampling. 

3) Sample bottles, lids, filters, and other dis
posable lab equipment should be disposed of in the 
Base landfill. 

Al3-4.0 COMMENTS 

IDW from Criteria 3 sites must be segre
gated carefully from IDW from Criteria 2 
sites. Criteria 3 sites are those where listed 
hazardous wastes may have been managed 
(see Table 5-2 of the waste management 
plan section of the FOP). 

Be sure each container is labeled in accor
dance with step 5 of the Methodology sec
tion of this SOP (A13-3.0 above). Be sure 
that the contractor's name never appears on 
the label; only the contact person of Hollo
man AFB should appear on the label. 

If IDW that may be hazardous is spread on 
the ground at the boring location, Holloman 
AFB is potentially liable for unauthorized 
land disposal of hazardous waste. All IDW 
pending analysis must be moved to the 
drum staging area. Only IDW from Criteria 
2 or Criteria 3 sites that is not stained and 
has no VOCs detected in the head-space 
analysis may be spread around the borehole. 

Be sure to complete the Waste Inventory 
form at the end of each sampling event. 
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SOP A14 
DOCUMENTATION, SAMPLE HANDLING, CHAIN OF CUSTODY, 
AND SHIPPING 

Al4-l.O OBJECTIVE 
This SOP contains specific details concern

ing sample control, documentation, and transporta
tion procedures. Refer to Sections 2 and 4 of the 
FOP for information that covers the specific type of 
investigation to be performed, the type and number 
of samples to be collected, and the destination of the 
collected samples. Collection, preservation, and 
analysis of samples and documentation of data will 
be performed as described in other SOPs. 

A14-2.0 EQUIPMENT AND MATERIAL 
The following equipment will be necessary 

to complete sample documentation, handling, and 
shipment: 

Forms and Records 

Log books; 

Chain-of-custody 
Al4-1); 

Custody seals; 

forms (attachment 

Soil and water sample identification labels; 

Phase I sample data forms (see Section 2.4 
of the FOP); 

Phase II sample data forms (attachment 
A7-l); and 

A-E Daily Quality Control Report (DQCR) 
(attachment A14-2). 

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 Ziploc bags; 
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Protective mesh for various sample bottle 
sizes; 

Absorbent material for packing samples; 
and 

Ice. 

A14-3.0 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 in
formation pertinent to a field activity must be entered 
into a log book, including uncompleted work. 

A14-3.1 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. In
delible 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 con
ditions, including any unusual 
circumstances; 

Calibration of field equipment before sam
ple 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 objects; 

Depth to water at groundwater sampling 
locations; 
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Purge method and purge volume; 

Sample collection method; 

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 any
one other than the person to whom a log book is as
signed makes an entry, that person should date and 
sign the entry. All project log books are to be turned 
over to the document control officer at the end of 
each work period and to a central file at the end of 
the field activity. 

The field team leader will complete A-E 
DQCRs (attachment Al4-2) at the end of each day. 
The completed reports will be sent weekly to the 
US ACE-PM and Base Environmental Coordinator. 

A14-3.2 Sample Labeling 
In addition to the field log book, a com

plete sample label should be filled out for each 
sample. 

All sample containers should be sealed im
mediately 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, sam
pler's initials, sampling location, depth, time, date, 
analyses requested, laboratory, container, and any 
special instructions. Labels should be completed with 
black waterproof ink. 

A 14-3.3 Sample Control/Cbain of Custody/ 
Shipment 
Once the samples have been collected and 

labeled, they should be kept cool with ice or in a re
frigerator. The following procedures are for sample 
handling and shipment to a laboratory for analysis: 
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1) Fill out a chain-of-custody form for every 
sample shipping container (cooler). Information re
corded on this form includes the following: 

Samples collected and corresponding labo
ratory 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. 

2) 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. 

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

4) Ensure that each container has a properly 
completed label. 

5) Place the sample containers in Ziploc bags. 
Containers from the same sample location and depth 
can be placed in the same bag, but separate samples 
from different sites to prevent cross- contamination. 

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

7) Pack the container(s) with ample amounts 
of packing material to prevent possible breakage and 
absorb liquid material released should breakage oc
cur. This material should be placed under the con
tainer(s) and between all containers for multiple 
container shipments to prevent the containers from 
touching each other or the bottom of the shipping 
container. 
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8) Place small Ziploc bags of ice among the 
sample containers to maintain the samples at or be
low 4 °C during transport. 

9) Add any needed absorbent to fill all void 
spaces. 

10) Seal the completed chain-of-custody form 
for the appropriate cooler in a Ziploc bag and tape it 
to the inside of the top lid of the cooler. The sample 
custodian should retain the pink copy of the form 
and maintain it in a file of field documentation. 

11) Securely close the outer shipping container 
with strapping tape around both ends. If there is a 
drain on the cooler, tape it shut. 

12) Affix signed and dated custody seals to all 
closures on the shipping container to prevent 
tampering. 

13) Affix "This Side Up" arrows on two oppos-
/,....... ing sides of the cooler. No DOT placards are 
'-. .. ""' required. 
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No DOT or International Air Transport 
Association (lATA) shipping papers are required. 
However, if samples are shipped by Federal Express 
or another overnight carrier, the appropriate airbill 
must be completed. There are no DOT or lATA re
strictions on the mode of transportation. 

A14-4.0 COMMENTS 

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

If using a refigerator to store samples, 
monitor the temperature using a ther
mometer and be careful not to freeze water 
samples. 
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A-E DAILY QUALTIY CONTROL REPORT 

Date;,_ _______ _ 

Day s rn F s 

COE Project Manager _______ _ 
Project,_ ___________ _ 
Job No.,_ __________ _ 
Contract No .. __________ _ 

SUB-CONTRACI"ORS ON SITE: 

EQUIP:MENT ON SITE: 

c: WORK PERFORMED (INCLUDING SAMPLING): 

: 

I 
I 
I 

I 

<
-···. 
,..,, 
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COE Project Manager, _________ _ Project--------:) 
Job No .. ___________ _ Date _______ _ 

QUALI'IY CONTROL ACI'IVITIES (INCLUDING FIELD CALIBRATIONS): 

HEALTH AND SAFETY LEVELS AND AC11VITIES: 

PROBLEMS ENCOUNTERED/CORRECTIVE ACI'ION TAKEN: 

I 

SPECIAL NOTES: 

TOMORROW'S EXPECI'ATIONS: 

BY _____________ __ TITI..E. ____ ~ 
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SOP A15 
LOCATION SURVEYING 

AlS-1.0 OBJECTIVE 
The location of every sampling point will 

be surveyed by a State of New Mexico registered 
land surveyor. This will provide a permanent record 
of sampling locations and information that can be 
used in future reports and potential corrective mea
sures designed for the site. 

AlS-2.0 EQUIPMENT AND MATERIALS 
· The surveying subcontractor will supply all 

equipment and materials that will be used during the 
surveying activity. 

AlS-3.0 METHODOLOGY 
The surveying subcontractor may use ei

ther traditional survey techniques or a global posi
tioning system (GPS) to satisfy the following survey 
requirements: 

Horizontal coordinates of each sampling lo
cation must be measured to an accuracy of 
0.10 ft in reference to the State Plane Coor
dinate System. 

A-47 

Ground elevations of each boring location 
will be measured to the nearest 0.10 ft rela
tive to mean sea level of the National Geo
detic Vertical Datum of 1983. (If the 1983 
datum is not available, references may be 
made to the 1929 Datum.) 

To aid in accurate reconstruction of site fig
ures and future plans of the site, one perma
nent reference point will also be surveyed. 
This point should be the nearest building 
comer to the SWMU or a suitable alterna
tive reference point. 

AlS-4.0 COMMENTS 

Do not mobilize the surveying subcontractor 
until it is certain that there will not be addi
tional borings at a site. 

To assist the surveying effort and minimize 
the chance of missed survey points, provide 
the surveyors with completed site maps and 
the number of locations per site. 

ebruary 1994 
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Appendix B--Example Sampling Strategy 
Field Operations Plan 

An example investigation for SWMU XX 
(generic) is provided to illustrate the purpose and 
use of the site figures and sampling results table 
provided in Section 2 for each of the SWMUs being 
investigated as part of this FOP. The sampling lo
cations and results presented in the example are not 
real numbers and are provided for illustrative pur
poses only. 

Sampling Plan 

4 2-14 in. 418.1M 01,02,03,04 Surface samples outside backfill 

4 6-7ft 418.1M 01,02,03,04 At 0/WS below backfill 

1 418.1 c· Confirmation samples 

•confirmation samples are collected for laboratory analysis to con:finn the field analytical results. 

B-1 February 1994 
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Field Operations Plan 

N 

0 15 .30 

Scale In F"eet 

Decisions Made from Flow Chart 

I) Was there a release from the SWMU? 

&> NO 

2) What was the release pathway? 

LEAK~BOTH 
3) Are all hot spots surrounded by clean 

borings? 

NO 
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location of 
SWMU XX 

LGravel/ 
Bare Soil7 

0 

0 

0 

N 

0 

0 

0 

0 

0 

Location of 
SWMU XX 

~ 
I ... 
~ 

< 
0 
<0 
I ... 
~ 

< 

0 

Note - Results from additional borings can be recorded on this figure and the 
additional Sampling Description and Results table in SOP A7. 
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Appendix B-Example Sampling Strategy 
Field Operations Plan 

Sampling Description and Results for SWMU XX During Phase I 

XX- () 3- ss-o I 

• Format: [SWMU No.--Sample Location-Method/Matrix--Relative Depth] 
b Field IR analysis 
c TPH concentration> action level (100 mg!kg) ="Yes" 
d See Table 4-2 for field QAJQC requirements 

Format: [Analytical Lab--Sample Type] 

FLD Field lab 
CON Contractor lab 
MRD = Missouri River Division Lab 

c 
D 
EB 
M 
QA 

B-3 

Confirmation 
Duplicate 
Equipment blank 
Matrix spike/matrix spike duplicate 
QA duplicate 

February 1994 
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SWMU XX 
Sampler(s)· tJ::1"5 J BS Date(s)· ~-:7"if /- ft/ . 

Visible 
Sample Contamin- [VOC ·HotSpot" 
llrterval aUfm Headspaeel ·rrPB( (Yrsor LalloratGry 

Sample m• (tn. orft) (YrsorNo) (ppm) (Rig/Kg) • NG) . Analysfs" Comments 

i'l:x-tSSB-tJJ 1,--1'1" tA/o 0 ,, IJo fU>~O/N-C 

rtl-ct·SB-ol iVo z lf Nc IR.b 
l'tf..-(fl-58-0I No 0 

,, /Vo R./) 

XX- r.B-~-{)I YeS 31/J 5/)S 'k> RJ) CoN-e:. t>r~tl/!~~bl;, _(f-t!'o r~t11 
1~- 0'1- S{j-1) I tv~ J .. S' z NIJ FUJ 
lxx-ID-~8-{)/ No 0 Lj N, R.t> 
I 1$.-I/-SPr.bl '/e5 JJO 22--0 ~Y~s I~L/) CIJ/11 • C 

lxx-tz.-S8-:ol tJo IJ,'5 z N~:~ !yl/) 

~-11-~Dl "' /'Jo 0 -:;.5" No !fi/) CPN-c 

~-~~-SB-21 ']!It( Na tJ }. 7 No ra> j) ~/i-1- ,r- X)(- t'J-SB- t!!P~ 

~ 

/. 
~ 

/. 
/ 

/ 
/ 

7 
v 

,~ / 
,IJ: v 
-~ 

v 
/ 

..... / 
··;· v 

/ 
•. _..~ ...... ... , .. '· .. 

7 
. . ~.. ·~ >. v 

·;7· 
/ 

/ ----' 

/_ 
a Fonnat: [SWMU No.-Sample Location-Method/Matrix-Relative oq,th] Additional Comments/Explanations: 
b Field IR Analysis 
c TPH concentration> action level (100 mglkg)= "Yes" , V,"s,-blf!- eo,-(7,,.... ,-~~~,flo~'~@ CB~Jt 
d Format: [Analytical Lab-Sampl~ 

FLD=Field lab· C=C "on 

of;d.- ~~-~t~J k-1~ 2--lt (~ CON =ContractOr lab D=Duplicate 
MRD=Missouri River EB=Equipment Blank 

Division lab QA=QA duplicate ~re ~ le !tPr !;..-~ ~ r ~-1??1'6-M=Matrix/matrix spike duplicate 

- :r. 
les ~t::€11 " te~wf;, t+t• =tr~.,., Sill'-' 
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Section 1 
INTRODUCTION 

This quality assurance project plan (QAPP) 
has been prepared for submission as part of the field 
and laboratory procedures and site specific sampling 
plans for the Table 3 solid waste management units 
(SWMUs) subject to requirements of the Resource 
Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) at Holloman AFB (the Base) in 
New Mexico. The QAPP is submitted by Holloman 
AFB to the U.S. Environmental Protection Agency 
(EPA, Region VI). 

The QAPP provides guidance for the 
collection and analysis of all soil, waste, and water 
samples pertaining to the Table 3 RFI at Holloman 
AFB. These RCRA-required sampling and analysis 
programs are collectively referred to in the QAPP as 
the "project." The guidance provided by the QAPP is 
intended to lead to the production of data that are 
technically defensible for all legal and regulatory 
purposes and of known quality. The QAPP is not, 
however, a work plan. It lists sample types and 
analytical methods, but does not specify all possible 
sample locations; for that information, additional 
sources must be consulted, particularly Section 2.4 
(for site-specific sampling plans) of the Table 3 RFI 
field operations plan (FOP). 
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This QAPP has been designed to explain 
sample handling and laboratory procedures that are 
common to all samples collected at Holloman AFB 
during Phase I and Phase II RFI activities. For 
example, following an initial sample preparation, the 
determination of analyte concentrations (e.g., by gas 
chromatography [GC] or gas chromatography/mass 
spectrometry [GC/MS]) follows standard methods 
with established procedures. This QAPP is intended 
to provide a thorough picture of these common 
quality assurance/quality control (QNQC) elements. 
During the course of the project, new or different 
procedures or methods may be incorporated into the 
plan, for reasons such as advances in measurement 
science, improvements in analytical laboratory 
production techniques, or changes in regulatory 
requirements or approaches. Any such changes or 
additions will be described in the written QAPP, in 
the form of addenda or revisions to the QAPP 
following approval by EPA Region VI. 

This QAPP addresses the QA elements 
required by "Interim Guidelines and Specifications for 
Preparing Quality Assurance Project Plans," U. S. 
Environmental Protection Agency, December 29, 1980 
(QAMS-005-80). 
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PROJECT ORGANIZATION AND FUNCTIONAL AREA 
RESPONSIBILITIES 

The contractor's project team for the 
Holloman AFB Table 3 RFI will be composed of a 
project director, a quality assurance coordinator 
(QAC), and one or more task leaders. Roles and 
responsibilities of key personnel are discussed below. 

2.1 Roles and Responsibilities 
The United States Army Corps of Engineers 

(US ACE) Missouri River Division (MRD) Laboratory 
is responsible for providing QA services to the 
USACE project manager and chemist. This QA 
program will include validation of contractor 
laboratories, analysis of QA duplicate samples, and a 
review of the reported analytical data and the 
assessment of data quality. The analysis of QA 
duplicate samples by a laboratory independent of the 
contractor laboratory provides an assessment of data 
comparability. 

The contractor project director will be 
responsible for organizing and directing the technical 
activities of the project and for reporting the results of 
these activities. In this role, he/she will have overall 
responsibility, authority, and accountability for the 
project. He/she will have day-to-day interaction with 
the technical staff. In the execution of these duties, 
he/she will: 

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

Be responsible for responding to 
work plan revisions; 

Have responsibility for meeting all 
contractual requirements for the 
task; 

Be responsible for meeting budget 
and schedules; 

Ensure technical quality of reports, 
memoranda, and other communi
cations through review of results; 

• Maintain contact with the USACE 
project manager and inform him/her 
of all aspects of the project, 
including progress, problems, and 
recom-mended solutions; 

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

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

The QAC will be responsible for develop
ment and execution of QA activities in all phases of 
the project, including test plan design, execution, data 
reduction, and reporting. His/her responsibilities will 
include: 

• Coordinating any external QA audit 
activities requested by the USACE; 

• 

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

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

Providing independent review of the 
project approach, methods, and 
experimental design; 
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Providing the mechanism whereby 
QA problems may be brought to the 
immediate attention of the project 
director, if warranted, and may be 
brought directly to the attention of 
upper management for 
implementation of corrective action; 
and 

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

A task leader will be designated for all tasks 
pertaining to the conduct of the RFI. His/her 
responsibilities include the plans, field activities, and 
the RFI report. 

include: 
General responsibilities of task leaders 

• Responsibility for ensuring that 
deliverables required for their task 
are delivered on schedule and 
within budget; 

• 

• 

• 

Coordination of day-to-day 
activities of project team members 
working on their task; 

Maintaining close contact with the 
project director so that schedule, 
budget, and/or technical problems 
are addressed in a timely manner; 

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

Ensuring compliance with all QC 
acceptance criteria as specified in 
the QAPP; and 

Keeping the QAC and project 
director advised of any quality 
problems that arise. 

The supervising geologist will be responsible 
for all on-site activities, including monitor well 
installation, sample collection, field analysis, chain of 
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custody, and reporting. He/she will also be 
responsible for field staff. The supervising geologist 
will be responsible for completing daily quality 
control reports (DQCRs). Other key project personnel 
reporting to the supervising geologist include the 
subcontractor staff manager. Subcontractor staff 
managers assume ultimate responsibility for all opera
tions in their subcontracts. Subcontractors and key 
personnel are discussed below. 

2.2 Subcontractor Qualifications 
Minimum qualifications of project 

subcontractors are summarized in the following 
subsections. 

2.2.1 Analytical Laboratory 
The analytical laboratory's qualifications 

include current USACE validation (within 18 
months). The analytical laboratory representative will 
have ultimate responsibility for all analyses performed 
at the analytical laboratory. The assigned laboratory 
representative is responsible for ensuring that work is 
performed according to the Holloman AFB Table 3 
field operations plan (FOP) and this QAPP. 

2.2.2 Geotechnical Laboratory 
A geotechnical testing laboratory will provide 

all geotechnical support. The equipment used during 
the testing process will be appropriately calibrated 
prior to testing project samples. The assigned 
geotechnical laboratory representative will ensure that 
the work is completed as outlined in the Holloman 
AFB Table 3 FOP and this QAPP. 

2.2.3 Drilling 
A drilling company will be subcontracted to 

provide all drilling services. This company will be a 
licensed New Mexico water-well driller. The 
assigned representative will be responsible for 
completing the work as stated in the Holloman AFB 
Table 3 FOP. 

2.2.4 Survey Activities 
The surveying of boreholes and monitor 

wells will be completed by a licensed surveyor. The 
surveyor will be registered in the State of New 
Mexico and will follow all survey protocols outlined 
in the Holloman AFB Table 3 FOP. 
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CHEMICAL DATA QUALITY OBJECTIVES 

Project data quality objectives are presented 
in Section 1 of the FOP. To support the overall 
objectives, chemical data quality objectives (DQOs) 
must be established. The chemical DQOs are to: 

• Collect samples specified in Section 
2.4 of the FOP to assess whether a 
release has occurred at each 
SWMU; 

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

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

Provide 90 percent data 
completeness for analytical results 
representing each matrix-method 
combination. 

Measurement data representativeness is a 
function of sampling strategy and will be achieved 
using the procedures discussed in Sections 2 and 4 of 
the FOP. Potential for sample contamination will be 
minimized by the use of decontamination procedures 
specified in standard operating procedure (SOP) A9 
of the FOP. Data comparability will be achieved 
using standard methods and standard units of measure 
as specified in the methods described in Section 7 and 
Table A-1. Analytical imprecisional bias will be 
controlled through the use of a QC program using 
prescribed QC samples and the corrective actions 
specified in Section 9 and Table A-3. Imprecision 
and bias in natural matrix samples will be estimated 
by standard QC methods such as matrix spikes and 
field duplicates. 

A QNQC program will be used to ensure 
that the analytical DQOs are met for this program. 
QA/QC efforts are twofold. First, they provide the 
mechanism for ongoing control and evaluation of 
measurement data quality throughout the course of the 
project (i.e., system capability). Second, they specify 

QC data to be used to define natural-matrix data 
quality for various measurement parameters in terms 
of precision and accuracy. Control of measurement 
data quality (i.e., control of error sources that affect 
data quality) is possible for sample collection and 
analysis. However, matrix interference, or non
homogeneity, is not amenable to control and thus 
imprecision or bias due to these natural sources of 
error must be estimated from QC samples. For this 
project, sample collection error will be controlled 
through the use of standard sample collection methods 
and field log books. Sample analysis error will be 
controlled through the use of standard analytical 
methods, following SOPs, performed on a capable 
analytical system, with QC efforts as directed in 
published procedures. Natural matrix error will be 
estimated by standard QC methods such as matrix 
spikes and field duplicates. 

3.1 Analytical Capability 
Efforts to control measurement error require 

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

Precision and accuracy objectives, in terms 
of maximum allowable imprecision and inaccuracy, 
for the various measurement parameters associated 
with site characterization efforts are presented in 
Table 3-1. Precision values presented in Table 3-1 
represent a measure of variability for replicate 
measurements of the same parameter in clean-matrix, 
QCCS, expressed in terms of the relative percent 
difference (RPD). RPDs compared with precision 
objectives in Table 3-1 are calculated from data such 
as duplicate QCCS results. Accuracy values for clean
matrix laboratory samples include components of both 
random error (i.e., variability from imprecision) and 
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Metalsc 

Arsenic 

Lead 

Mercury 

Selenium 

Thallium 

Volatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

Total Recoverable 
Petroleum Hydrocarbons 

Aniline, Xylidines 

Furfuryl Alcohol, 
Tetrahydrofuran (THF) 

Table 3-1 
Analytical Precision and Accuracy Objectives 

SW6010 20% 
ICPES 

SW7060 20% 
Graphite Furnace AA 

SW7421 20% 
Graphite Furnace AA 

SW7470n471 20% 
Cold Vapor AA 

SW7740 20% 
Graphite Furnace AA 

SW7841 20% 
Graphite Furnace AA 

SW8240 See Method 8240, 
GC/MS Table6 

SW8270 See Method 8270, 
GC/MS Table 6 

E418.1 20% 
Infrared Spectrometry 

Laboratory SOP 40% 

Laboratory SOP 40% 
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80-120% 

75-125% 

75-125% 

80-120% 

75-125% 

75-125% 

See Method 8240, 
Table 6 

See Method 8270, 
Table 6 

80-120% 

60-140% 

60-140% 

"Relative percent difference (RPD) for replicate analytical determinations (exclusive of sampling variability). RPD for duplicate QCCS samples 
will be compared to these objectives. 

bTotal error for a single measurement in a clean, laboratory-controlled matrix, including both systematic error (bias) and random error (variability 
from imprecision), expressed as a percentage of the measured value. Percent recovery for QCCS or continuing calibration samples will be 
compared to these objectives. 

ciCPES metals: antimony, barium, beryllium, cadmium, chromium, cobalt, copper, nickel, silver, tin, vanadium and zinc. 

SW = Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, U.S. EPA, Office of Solid Waste and Emergency Response, 
November 1986, Third Edition. 

E Methods for Chemical Analysis ofWaterand Wastes, EPA-600/4-79-020. 

SOP= Standard Operating Procedure 
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systematic error (i.e., bias), and thus reflect the total 
analytical error for a given measurement, expressed as 
a percentage of the true value. The percent difference 
between true and measured concentrations in 
continuing calibration and QCCS samples may be 
compared with accuracy objectives in Table 3-1. The 
basis for these estimates are, in most cases, described 
in the methods. The analytical laboratory will be 
able to document that the QNQC procedure in each 
standard method, Chapter One and Method 8000 of 
SW-846, 3rd edition, or USACE Guidance Document 
ER 1110-1-263, was followed for all analytical work. 
Accuracy and precision estimates for samples in a 
natural matrix would not be expected to be within the 
objectives presented in Table 3-1 because variability 
of a matrix cannot be controlled. 

Data completeness is a measurement of the 
amount of valid data obtained compared with the 
amount that was expected. Ultimately, the goal is to 
obtain valid data for all analyses. Conditions that 
prevent complete data capture, such as significant 
sample matrix difficulties or sample loss, should be 
addressed in a timely fashion to determine which 
corrective actions should be taken. Data 
completeness objectives for all constituents is 90 
percent. 

Sample detection limits must normally be 
sensitive to concentrations at or below RCRA action 
levels and/or health limits, which are presented in 
Table 3-2. It is important to note that for a number 
of compounds, the specified reporting limit does not 
reach the RCRA- required limit for the methods 
included in this investigation. Although known 
limitations exist, data will be considered usable 
because they are generated using current promulgated 
methods and in most cases the sample-specific 
detection limit is lower than the reporting limit. 
Natural sample reporting limits will also depend on 
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dilution effects. In general, dilutions will 
beperformed only as directed in each representative 
method. For target analytes on GC/MS and GC 
analyses, dilution will be performed if the target 
analyte concentrations exceed the calibration range. 
For nontarget analytes on GC/MS and GC analyses, 
dilutions will be performed when nontarget analyte 
response interferes with target analyte response, and 
to achieve an internal standard response of 
approximately 20 percent of the maximum peak 
response. When samples are diluted after an initial 
undiluted analysis, data for target analytes with 
responses within the calibration range in the undiluted 
analysis will be collected and reported with target 
analytes that required diluted analyses, except in cases 
where reporting limits listed in the table exceed 
RCRA-specified limits as previously discussed. For 
these compounds, high method reporting limits will 
not result in unusable data. If natural sample 
reporting limits exceed RCRA-required limits for any 
other compounds, the analytical laboratory must 
document what prompted the higher reporting limits 
and the maximum concentrations that were allowable 
on the calibration curve. This level of effort is 
required on a sample-by-sample basis and may not be 
applied to batches of samples. 

QC procedures used as an ongoing control (i.e., 
feedback mechanism) for the analytical system are 
presented in Section 9. For each method, control 
procedures, acceptance criteria, and corrective actions 
are detailed. Data for each control procedure will be 
evaluated against these acceptance criteria to prove 
the analytical system was in control during sample 
analyses and thus, results are defensible. This table 
is a summary of information from SW -846 Chapter 
One, Method 8000, and individual methods. As such, 
it is intended to be used as a guide. 
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Table 3-2 
Analytical Methods, Method Reporting Limits, 

and Maximum Contaminant Levels 

ICPES 6010 0.10 10 0.006 

ICPES 6010 0.010 1.0 2 

ICPES 6010 0.0020 0.2 0.004 

ICPES 6010 0.0050 0.5 0.005 

ICPES 6010 0.010 1.0 0.1 

ICPES 6010 0.010 1.0 0.05
1 

ICPES 6010 0.020 2.0 1.3 

ICPES 6010 0.010 1.0 0.05
1 

ICPES 6010 0.020 2.0 

ICPES 6010 0.020 2.0 10 I 

GFAA 7060 0.0040 0.4 0.05 

GFAA 7421 0.0030 0.3 o.os• 
CVAA 7470/ 0.0002 0.02 0.002 

7471 

GFAA 7740 0.0050 0.5 0.05 

GFAA 7841 0.005 0.5 0.002 

ORGANICS (,ag/L or ,.g/Kg) 

GC/MS 8240 100 100 

GC/MS 8240 5.0 5.0 0.005 

GC/MS 8240 5.0 5.0 0.01 I 

GC/MS 8240 10 10 

GC/MS 8240 5.0 5.0 

GC/MS 8240 5.0 5.0 0.005 

GC/MS 8240 5.0 5.0 0.1 

GC/MS 8240 10 10 

vinyl ether GC/MS 8240 5.0 5.0 

GC/MS 8240 5.0 5.0 0.1 

GC/MS 8240 10 10 
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32 

5,600 

0.2 

80 

400 (VI) 
80,000 (III) 

2,960 

400 

0.2 560 

24,000 

0.4 

24 

400 

3.5 8,000 

24 

12 

0.05 112 

3.5 8,000 

56 

1,600 

0.003 538 
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GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

,2-Dichloroethene GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

,3-Dichloroethene GC/MS 8240 

,3-Dichloropropene GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

(Bromoform) GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

GC/MS 8240 

ILE ORGANICS (,.g/L or ,.g/Kg) 

GC/MS 8270 

GC/MS 8270 

Table 3-2 
(Continued) 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

50 

5.0 

100 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

100 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

330 

330 

0.00005 

0.005 

0.1 

0.007 

0.005 

0.7 

0.005 

0.1 

0.01 f 

0.005 

0.75f 

0.1 

0.06f 

0.005 

0.005 

0.001 f 

10 
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0.008 

8 

1,600 

3.5 8,000 

1.2 

10 

0.0002 4 

0.0002 4 

8,000 

93 

1.8 4,000 

16,000 

35 

14 

16,000 

88 

35 80,000 

0.4 

160,000 

2 4,800 

3.5 8,000 
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GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

phenyl ether GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

1 ,2-Dichlorobenzene GC/MS 8270 

,3-Dichlorobenzene GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

GC/MS 8270 

Table 3-2 
(Continued) 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

330 

330 

330 

330 

330 

1700 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

0.0002 

0.0002 

0.0002 

0.0002 

0.1 

0.0002 

0.0002 

0.6 

0.075 
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0.6 1 

0.1 f 

0.7 1 

1.5! 

140 320,000 

10 24,000 

16,000 

0.1 320 

0.00003 0.6 

3 6,400 

0.2 400 

22 f 

0.1 f 

7,200 

29 

0.00008 2 

0.1 240 

28 64,000 

0.7 1,600 
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In .. 1. ·•• olot• GC/MS 8270 

In GC/MS 8270 

I? 4. _, 
GC/MS 8270 Jpu~uv> 

I? 4.'"" ... GC/MS 8270 w•~~u~ 

l:u;. •v•v>u.ou.o GC/MS 8270 

bis(2· '"'' .... ··"· >IMP. GC/MS 8270 ~W·J 

no. GC/MS 8270 -•~• •-•w•~" 

"Gluorene GC/MS 8270 

1-J. GC/MS 8270 

GC/MS 8270 

In ,,J;, GC/MS 8270 

GC/MS 8270 

!Indene GC/MS 8270 

1Indeno(l,2,3-c,d)pyrene GC/MS 8270 

GC/MS 8270 

.•. ., naphthalene GC/MS 8270 

.. 1. (m-Creol) GC/MS 8270 

........ -• (a-Cresol) GC/MS 8270 

.... (p-Cresol) GC/MS 8270 

,N• GC/MS 8270 

2-N" '"" GC/MS 8270 

"'' GC/MS 8270 

'4-Ni1 ·"'· GC/MS 8270 

Nitrnh,.n7"n GC/MS 8270 

2-!'11: ·r GC/MS 8270 

4-Nit, vpu.ouv• GC/MS 8270 

N-Nitrosodiphenylamine GC/MS 8270 

N-t>.;uvov-u,-n-pronvlamin" GC/MS 8270 

N-J'"· GC/MS 8270 

''"~~mv• VJ:''.":"'_V'_ GC/MS 8270 

Table 3-2 
(Continued) 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

10 

10 

10 

10 

10 

10 

10 

330 

330 

670 

330 

330 

330 

330 

330 

330 0.001 

330 

330 0.05 

330 

330 

330 0.0002 

330 

330 

330 

330 

330 

330 

330 

670 

670 

330 

330 

330 

330 

330 

330 N/A 

330 0.001 
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3.5 8,000 

0.07 160 d 

0.07 160 

1.4 3,200 

1.4 3,200 

0.4 

0.0004 90 

560 

0.003 500 

0.41 

0.004 7,370 

2 4,000 

2 4,000 

2 4,000 

o.oz 40 

0.007 143 

0.000005 0.1 d 

N!A N/A 

6 
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d 

CVAA 
GC!MS 
GFAA 
ICPES 
N/A 
HPLC 
GIC/FlD 

GC/MS 

GC/MS 

GC!MS 

GC/MS 

HPLC 

HPLC 

GC/FID 

GC/FID 

IR 

8270 

8270 

8270 

8270 

N/A 

N/A 

N/A 

N/A 

418.1 

Table 3-2 
(Continued) 

10 

10 

10 

10 

N/A 

N/A 

N/A 

N/A 

0.4 

330 20 48,000 

330 0.0002 

330 3.5 8,000 

330 0.003 70 

N/A N/A 0.006 123 

N/A N/A N/A N/A 

N/A N/A N/A N/A 

N/A N/A 0.044 32 

40 

Method Reporting Limit (MRL) is the minimum concentration of a substance that can be measured and reported for multiple instruments. 
MRLs are highly matrix dependent and may not always be achievable. MRLs listed in this table are based on wet weight. 
Federal Drinking Water Standards Maximum Contaminant Levels (MCL), Office of Drinking Water, USEP A. 
Values calculated using the reference dose (RID) or slope factor (SF) with EPA's method for calculating action levels (Appendix 4 of "Draft 
Preliminary Standards for RCRA Risk Assessment," EPA Region VI, 20 February 1991; and 27 July 1990 Fed. Reg., "Corrective Action for 
SWMUs at Hazardous Waste Management Facilities," Appendix E. The source of the RfDs and SFs used in the calculation are designated 
by a footnote for each value in this column. Action levels may change over time, EPA IRIS database should be reviewed prior to using these 
levels in the decision-making process. 
Unless otherwise noted, RfDs or SFs used to calculate HBL are from the Electronic Handbook of Risk Assessment V aloes, which lists values 
from both IRIS and HEAST. 
New Mexico Human Health Standard for Lead. 
SF used in calculation of HBL calculated using method in Comparative Potency Approach for Estimating the Cancer Risk Associated with 
Exposure to Mixtures of Polycyclic Aromatic Hydrocarbons, Interim Final, ICF-Oement Associates, Fairfax, Virginia, April 1, 1988. 

Cold Vapor Atomic Absorption 
Gas Chromatography/Mass Spectrometry 
Graphite Furnace Atomic Absorption 
Inductively Coupled Plasma Emission Spectroscopy 
Not Applicable 
High Performance Liquid Chromatography 
Gas Chromatography/Flame Ionization Detector 
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Section 4 
DATA QUALITY CALCULATIONS 

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

4.1 Precision 
For the Holloman Table 3 project, precision 

will be assessed and controlled through the use of 
duplicate QCCS analyses. Acceptance criteria are 
listed in Table A-3. 

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

RPD X 100 

4.2 Accuracy 
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For this project, accuracy of the measurement 
data will be assessed and controlled by continuing 
calibration check samples (CCCS) and QCCS. These 
results will be used to control accuracy within 
acceptable limits by requiring that they meet specific 
criteria. As CCCS and QCCS are analyzed, 
recoveries will be calculated and compared with 
preestablished acceptance limits (see Table A-3). 
Percent recovery is calculated as the measured value 
divided by the actual value times 100. Overall 
inaccuracy will be calculated as the average of 
percentages not recovered (100 percent recovery). 
This inaccuracy estimate includes systematic bias and 
random bias, and will be compared, in terms of 
percent recovery, with Table 3-1 and Table 3-2 to 
determine data acceptability. 
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Section 5 
SAMPLING PROCEDURES 

For a description of sampling procedures, 
including quality control measures, see the Holloman 
Table 3 FOP, Section 4 and SOPs A7 and A8. 
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Section 6 
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SAMPLE CHAIN OF CUSTODY, PACKING, AND TRANSPORTATION 

Sample chain of custody, packing, and 
transportation are discussed in SOP A14 of the 
Holloman Table 3 FOP. 
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Section 7 
ANALYTICAL PROCEDURES 

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

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

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

Individual parameters and analytical methods to be 
followed are listed in Table A-1. Information is 
provided for soil and groundwater matrices. Section 
2 provides tabular summaries of analyses to be 
performed on soil and water samples collected at each 
of the Holloman AFB Table 3 SWMUs. 

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

7 .I Total Recoverable Petroleum 
Hydrocarbons--EPA Method 418.1 
Certain soil and groundwater samples will be 

analyzed to determine the concentrations of 
fluorocarbon-113 extractable petroleum hydrocarbons 
present at the SWMUs. Soil samples will be 
extracted following the soxhlet extraction method 
described in EPA Method 9071, using fluorocarbon-
113. Total recoverable petroleum hydrocarbons 
(TRPH) will be determined by the infrared 
spectrophotometric method described in EPA Method 
418.1. Analyses in the field will follow SOP A9. 

7.2 Metals by ICPES--SW-846 Method 6010 
Selected soil and groundwater samples will 

be analyzed to determine concentrations of antimony, 
beryllium, cadmium, chromium, copper, nickel, silver, 
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thallium, and zinc. Surface water samples analyzed 
for dissolved metals will be field ftltered. Water 
samples will be prepared according to EPA Method 
3005. This method describes acid digestion of 
aqueous samples for analysis by inductively coupled 
plasma emission spectroscopy (ICPES). Soil samples 
will be prepared according to EPA Method 3050. 
This method describes acid digestion of soil samples 
for analysis by graphite furnace atomic absorption 
(GFAA) or ICPES. 

Following acid digestion, metals will be 
determined by Method 6010, which allows the simul
taneous, or sequential, measurement of elements using 
ICPES. This method measures the element emitted 
light by optical spectrometry. Samples are nebulized, 
and the resulting aerosol is transported to the plasma 
torch. Element-specific atomic-line emission spectra 
are produced, which are dispersed by a grating 
spectrometer and monitored for intensity by 
photomultiplier tubes. 

7.3 Arsenic by Furnace AA--SW-846 
Method 7060 
Certain soil and groundwater samples will be 

analyzed to determine concentrations of arsenic. 
Groundwater samples will be prepared following EPA 
Method 3020. Soil samples will be prepared 
following EPA Method 3050. This method describes 
acid digestion of soil samples for analysis by GFAA 
oriCPES. 

Following acid digestion, a sample aliquot 
will be placed in a graphite tube in the furnace, 
evaporated, charred, and atomized. Radiation from a 
given excited element is passed through the vapor 
containing ground-state atoms of arsenic. The 
intensity of the radiation decreases in proportion to 
the amount of ground-state atoms present. A 
monochromator isolates the characteristic radiation 
from the hollow cathode tube or electrodeless 
discharge lamp, and a photosensitive device measures 
the attenuated transmitted radiation. 
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7.4 Lead by Furnace AA--SW-846 Method 
7421 
Certain soil and groundwater samples will be 

analyzed to determine concentrations of lead. 
Groundwater samples will be prepared following EPA 
Method 3020. This method describes acid digestion 
of aqueous samples for analysis by GFAA. Soil 
samples will be prepared following EPA Method 
3050. This method describes acid digestion of soil 
samples for analysis by GFAA or ICPES. 

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

7.5 Mercury--SW-846 Methods 7470 and 7471 
Selected groundwater and soil samples will 

be analyzed to determine concentrations of mercury. 
Groundwater samples will be prepared as directed in 
Method 7470. Soil samples will be prepared as 
directed in Method 7471. This closed system 
preparation includes heating the sample for two hours 
in a water bath. 

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

7.6 Selenium by Furnace AA --SW -846 Method 
7740 
Identified groundwater and soil samples will 

be analyzed to determine the concentrations of 
selenium. Groundwater samples will be prepared 
following EPA Method 3020. Soil samples will be 
prepared following EPA Method 3050. This method 
describes acid digestion of soil samples for analysis 
by GFAA or ICPES. 

Following acid digestion, a sample aliquot 
will be placed in a graphite tube in the furnace, 
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evaporated, charred, and atomized according to 
Method 7740. Radiation from a given excited 
element is passed through the vapor containing 
ground-state atoms of selenium. The intensity of the 
radiation decreases in proportion to the amount of 
ground-state atoms present. A monochromator 
isolates the characteristic radiation from the hollow 
cathode tube or electrodeless discharge lamp, and a 
photosensitive device measures the attenuated trans
mitted radiation. 

7. 7 Thallium by Furnace AA --SW -846 Method 
7841 
Certain groundwater and soil samples will be 

analyzed to determine concentrations of thallium. 
Groundwater samples will be prepared following EPA 
Method 3020. Soil samples will be prepared 
following EPA Method 3050. This method describes 
acid digestion of soil samples for analysis by GFAA 
oriCPES. 

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

7.8 Volatile Organics--SW -846 Method 8240 
Certain groundwater and soil samples will be 

analyzed to determine concentrations of volatile 
organics. Sample preparation for analysis of soil 
samples by Method 8240 will also follow Method 
5030, purge and trap. The procedure for low-level 
concentrations will be followed when possible. 

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

7.9 Semi volatile Organics--SW -846 Method 
8270 
Selected soil and groundwater samples will 

be analyzed to determine concentrations of 
semivolatile organics. Groundwater samples will be 
prepared using Method 3520, continuous liquid-liquid 
extraction, or Method 3510, separatory funnel 
extraction. Soil samples will be prepared using either 
Method 3540, soxhlet extraction, or Method 3550, 
sonication. 

Method 8270 is a GC technique used for 
determining acidic, basic, and neutral organic 
compounds that are soluble in methylene chloride. 
Methylene chloride extraction is the basis of Methods 
3510, 3520, 3540, and 3550. For this project, a 
capillary column will be used. Operating parameters 
and interferences are described in Methods 8270, 
3510, 3520,3540, and 3550. 

7.10 pH--SW-846 Methods 9040 and 9045 
Some soil and groundwater samples will be 

analyzed by EPA Method 9040 (groundwater) or 
Method 9045 (soil) to determine pH levels. Soil 
samples are dissolved in reagent-grade water prior to 
analysis. The pH of the water is determined 
electrometricall y. 

7.11 Toxicity Characteristic Leaching 
Procedure (TCLI~) 
Investigation-derived wastes (e.g., soil), 

wastes, and waste oil samples may be analyzed for 
purposes of characterization. These analyses will 
include preparation by SW-846 Method 1311, which 
is the toxicity characteristic leaching procedure 
(TCLP). 

The TCLP is used to determine the 
concentration of organic (semivolatile and volatile) 
and inorganic (metals) constituents that are leachable 
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from waste or other material. Samples will be 
prepared according to TCLP procedures to 
characterize the material before disposal. Samples are 
extracted with an acidic extraction fluid for an 18-
hour period using a solid-to-liquid ratio of 1:20. 
After the extraction period, the solids are filtered from 
the liquid and the liquid is analyzed by methods 
outlined in SW -846. Leachates prepared for volatile 
analysis are prepared in a zero headspace extractor 
(ZHE). 

Quality control is accomplished by preparing 
a TCLP blank at a rate of one blank per batch or 10 
percent, whichever is greater. Additional leachate is 
prepared so that matrix spike/matrix spike duplicates 
(MS/MSD)s may be run at a rate of 5 percent of 
samples or one per waste type, whichever is greater. 
These QA measures are in accordance with 
requirements set forth in SW -846 Method 1311, 
Section 8.0 and 40 CFR Parts 261, 264, 265, 268, 
271, and 302, Volume 55 Number 126, June 29, 
1990. 

7.12 Aniline and Xylidines 
Soil samples from the Incinerator/Landfill 

will be analyzed for aniline and xylidines by High 
Performance Liquid Chromatography (HPLC). 
Standard analytical methods have not been developed 
that adequately detect and quantify these compounds. 
A laboratory SOP will be submitted as an addendum 
to this document. 

7.13 Furfuryl Alcohol and Tetrahydrofuran 
Soil samples from the Incinerator/Landfill 

will be analyzed for furfuryl alcohol and 
tetrahydrofuran by Gas Chromatography with a flame 
ionization detector. Standard analytical methods have 
not been developed that adequately detect and 
quantify these compounds. A laboratory SOP will be 
submitted as an addendum to this document. 
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Section 8 
CALIBRATION PROCEDURES 

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

8.1 Total Recoverable Petroleum 
Hydrocarbons--EPA Method 418.1 
TRPH are measured by the infrared 

spectrophotometric technique described in EPA 
Method 418.1. 

A daily multipoint calibration curve is 
prepared using a blank and a minimum of five 
standards. An acceptable calibration curve will have 
a calculated correlation coefficient of 0.995 or greater. 
Continuing calibration check standards must be 
measured within ±10 percent of expected value. 

8.2 Metals by ICPES--SW-846 Method 6010 
SW-846 Method 6010 is used to measure 

elements with ICPES. 

Detailed calibration procedures for ICPES 
systems are described in SW -846, 3rd edition. A 
response factor is calculated daily for each metal on 
the basis of three determinations of a calibration 
standard and calibration blank. Following calibration, 
a high-level calibration check sample is analyzed; 
agreement between the measured value and the 
expected value must be within 5 percent for the 
analyses to proceed. Calibration is verified by 
analyzing a QC check standard, prepared 
independently of calibration standards, every 10 
samples. Agreement within 10 percent of the 
expected value is required for all target analytes; 
otherwise, the system must be recalibrated. When a 
calibration check does not agree with the expected 
value (±10%), the samples that have been analyzed 
since the last calibration check was made will be 
reanalyzed. 
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8.3 Metals by GFAA--SW-846 Methods 7060, 
7421,7740, and 7841 
SW-846 Methods 7060, 7421, 7740, and 

7841 are GFAA techniques for determination of 
arsenic, lead, selenium, and thallium, respectively. 

The calibration procedures for the graphite 
furnace systems are described in the respective SW-
846, 3rd edition methods. A multipoint calibration 
curve is generated daily for each element using a 
calibration blank and three up-scale standards. The 
correlation coefficient for the linear regression 
equation must exceed 0.995 to be acceptable. 
Calibration will be verified every 10 samples by 
analyzing a QC check sample and calibration blank. 
Agreement within ±10 percent of the expected value 
is required; otherwise, a new calibration curve must 
be generated. 

8.4 Mercury by CVAA--SW-846 Methods 
7470 and 7471 
SW-846 Methods 7470 and 7471 are cold 

vapor atomic absorption (CVAA) techniques for 
determination of mercury in soil samples. 

The calibration procedures for the CV AA 
system is described in the respective SW-846, 3rd 
edition methods. A multipoint calibration curve is 
generated daily using a calibration blank and three up
scale standards. The correlation coefficient for the 
linear regression equation must exceed 0.995 to be 
acceptable. Calibration will be verified every 10 
samples by analyzing a QC check sample and 
calibration blank. Agreement within plus or minus 15 
percent of the expected value is required; otherwise, 
a new calibration curve must be generated. 

8.5 Volatile Organics--SW-846 Method 8240 
Samples for volatile organics will be 

analyzed by scanning GC/MS following SW-846 
Method 8240, 3rd ed. Analyte identification and 
quantitation will be performed using response factors 
and retention times generated from a five-point 
calibration curve, relative to the closest eluting of 
three internal standards. The three internal standards 
are: 

• Bromochloromethane; 
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• 1 ,4-Difluorobenzene; and 

• Chlorobenzene-d
5

. 

TICs are identified only when a good match 
(purity and fit >.75) is obtained between the unknown 
spectra and the library spectra. The TIC is then 
quantitated using a response factor of 1.0, with 
respect to the closest eluting internal standard. 

The mass spectrometer will be tuned daily to 
give an acceptable spectrum for bromofluorobenzene. 
Relative ion abundance criteria for bromofluoro
benzene are given in SW -846. 

System performance will be verified initially 
and after every 12 hours to ensure a minimum 
average response factor of 0.3 (0.25 for bromoform) 
for the following system performance check 
compounds (SPCCs): 

Chloromethane; 

• 1,1-Dichloroethane; 

• Bromoform; 

• 1,1,2,2-Tetrachloroethane; and 

Chlorobenzene. 

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

• 1,1-Dichloroethene; 

• Chloroform; 

• 1.2-Dichloropropane; 

• Toluene; 

• Ethylbenzene; and 

• Vinyl chloride . 
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A continuing (every 12 hours) calibration 
check will be performed, following the system 
performance check, using the CCCs listed above. A 
single concentration of each CCC will be analyzed 
and a response factor calculated. 

8.6 Semi volatile Organics--SW -846 Method 
8270 
Semivolatile extracts are analyzed by GC/MS 

following SW -846 Method 8270, 3rd edition. All 
samples are prepared following extraction procedures 
outlined in SW -846, 3rd edition. Identification and 
quantitation is performed using response factors and 
retention times generated from a five-point calibration 
curve, relative to the closest eluting of seven internal 
standards. The seven internal standards are: 

• 

• 

• 

• 

• 

• 

Dichlorobenzene-d ; 
4 

Naphthalene-d
8

; 

Acenaphthene-d
1 0

; 

Phenanthrene-d
10

; 

Perylene-d
12

; and 

1 ,4-Dichlorobenzene . 

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

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

• N-Nitroso-di-n-propylamine; 

• Hexachlorocyclopentadiene; 

• 2,4-Dichlorophenol; and 

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

• Phenol; 

• 1 ,4-Dichlorobenzene; 

• 2-Nitrophenol; 

2,4-Dichlorophenol; 

• Hexachlorobutadiene; 

4-Chloro-3-methylphenol; 

Acenaphthene; 

• 2,4,6-Trichlorophenol; 

N-Nitroso-di-n-phenylarnine; 

Pentachlorophenol; 

• Fluoranthene; 

• Di-n-octylphthalate; and 

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

8.7 pH--SW-846 Methods 9040 and 9045 
Methods 9040 and 9045 are followed to 

electrometrically analyze samples for pH levels. 

Prior to sample analysis, the pH meter is 
calibrated with two standard buffer solutions. This 
calibration is performed daily. 

8.8 Aniline and Xylidine 
Aniline and xylidines are determined by 

HPLC. A daily multipoint calibration curve is 
prepared using a blank and a minimum of five 
standards. An acceptable calibration curve will have 
a calculated correlation coefficient of 0.995 or greater. 
Continuing calibration check standards must be 
measured within ±10 percent of expected value. 

8.9 Furfuryl Alcohol and Tetrahydrofuran 
Furfuryl alcohol and tetrahydrofuran will be 

determined by GC/FID. A daily multipoint 
calibration curve is prepared using a blank and a 
minimum of five standards. An acceptable calibration 
curve will have a calculated correlation coefficient of 
0.995 or greater. Continuing calibration check 
standards must be measured within ±10 percent of 
expected value. 
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Section 9 
INTERNAL QUALITY CONTROL 

Internal QC procedures to be used for 
laboratory testing and analysis are presented in Table 
A-3. Tables A-4, A-5, and A-6 present detailed 
listings of tolerance limits for QCCSs, matrix spike 
analyses, and surrogate spike recoveries, respectively. 
Preparation and analysis of QC samples will be 
according to the descriptions presented in Section 7.0 
of this QAPP. 

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

• 

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

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

Exceeding the acceptance criteria 
for matrix spike recovery and 
subsequent failure to meet the 
acceptance criteria for a QC check 
sample for the same parameter(s). 
Any parameter that fails the matrix 
spike test but passes the QC check 
sample test will be flagged as 
suspect for the parameter due to 
matrix effects. 

When an out-of-control situation is detected, efforts 
will be undertaken to determine the cause. Corrective 
actions for routine QC checks are outlined in Table 
A-3. Procedures related to corrective actions are 
described below. 
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During the course of the Table 3 project, it 
will be the responsibility of the laboratory staff, 
project pirector, task leaders, and other project team 
members to see that all measurement procedures are 
followed as specified and that measurement data meet 
the prescribed acceptance criteria In the event a 
problem arises, it is imperative that prompt action be 
taken to correct the problem(s). Laboratory analysts 
and/or supervisors will initiate corrective action in the 
event of QC results that exceed acceptance criteria 
specified in Table A-3. Corrective action may also be 
initiated upon identification of some other problems 
or potential problems. Corrective action may also be 
initiated by the laboratory quality officer if QC data 
or other anomalies are noted during data review. 
Within 24 hours of the identification of a QC problem 
that will compromise data quality, the USACE project 
manager or chemist will be verbally notified. 

For this project, the following corrective 
actions will be implemented when surrogate spike 
compounds are recovered outside the method criteria: 

• 

Check to be sure there are no errors 
in calculations, surrogate solutions, 
and internal standards. Also, check 
instrument performance; 

Recalculate the data and/or 
reanalyze the extract if any of the 
above checks reveal a problem; 

• Analyze an extracted QCCS; 

• If the QCCS compounds are 
recovered within criteria, flag data 
as matrix effect; and 

• If the QCCS compounds are 
recovered outside criteria, reextract 
and reanalyze the sample; report 
both sets of results. 

Both analyses will be reported. A brief description of 
the analysis and the corrective action taken will be 
included in the laboratory report. These corrective 
actions are summarized in Table A-3. 
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9.1 Method Blank 
A method blank is an aliquot of reagent 

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

9.2 Equipment Blank 
An equipment blank is an aliquot of ASTM 

Type II water or purified sand poured over or through 
the sampling equipment. The equipment blank 
demonstrates that the sampling equipment has been 
adequately cleaned. Equipment blanks will be 
collected at a 10 percent frequency and analyzed for 
all matrices and parameters that the investigative 
samples are analyzed for. 

9.3 Matrix Spike 
An MS is a split from a field sample spiked 

with known concentrations of reference materials and 
taken through the entire preparation and analytical 
measurement procedures. The MS allows the 
laboratory to assess the efficiency of 
extraction/digestion, accuracy of the analysis, and 
possible matrix effects. MS analyses will be 
performed on a five percent frequency for each matrix 
as required by SW-846. 

9.4 Matrix Spike Duplicate 
A MSD is a second aliquot of the same 

sample as the matrix spike that is also spiked. 
Method precision for the matrix can be estimated by 
calculating the relative percent differences between 
the recoveries of the spiking compounds. MSD 
analyses will be performed on a five percent 
frequency for each matrix. 

9.5 Duplicate Sample 
Duplicate solid samples will be collected by 

splitting a single into two equal parts for the purpose 
of analysis. Duplicate water samples will be included 
in the project by collecting two samples from the 
same location at the same time. Unique sample 
numbers will be assigned to field duplicates so that 
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they will be indistinguishable from other analytical 
samples. The purpose of collecting and analyzing 
duplicate samples is to provide a measure of method 
variability (i.e., total variability from imprecision in 
both sampling and analytical procedures). Duplicate 
samples will be collected at a frequency of 10 percent 
(1 per 10 or fewer samples) and analyzed for all 
matrices and parameters. Both QA duplicates 
(analyzed by USACE MRD laboratory) and QC 
duplicates (analyzed by contractor laboratory) will be 
included. 

9.6 Quality Control Check Sample 
A QCCS is a sample having a known 

concentration of reference materials spiked into an 
aliquot of deionized water. It is taken through the 
sample preparation process as well as the analytical 
measurement process. The purpose of a QCCS 
analysis is to determine whether failure to meet QC 
acceptance criteria for an MS is due to matrix inter
ference in the sample, or to out-of-control conditions 
associated with the analytical system. 

9.7 Surrogate Compound 
Surrogates are organic compounds that are 

similar to analytes of interest in chemical 
composition, extraction, and chromatography, but 
which are not normally found in environmental 
samples. These compounds are spiked into all blanks, 
standards, samples, and spiked samples prior to 
extraction and analysis by Methods 8240, and 8270. 
Percent recoveries are calculated and reported for 
each surrogate. Surrogate spike recoveries can be 
used to assess method accuracy of individual samples. 

9.8 Internal Standard 
Internal standards are similar in analytical 

behavior to the compounds of interest and are not 
affected by method or matrix interferences. Internal 
standard calibration procedures are followed for 
volatile and semivolatile organic analyses. One or 
more internal standard is added to all samples 
analyzed, including calibrations standards. 
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DATA REDUCTION, VALIDATION, AND REPORTING 

All analytical data generated will be 
extensively checked for accuracy and completeness. 
The data validation process consists of data 
generation, reduction, review, and reporting by the 
analytical laboratory. Data will be reviewed by the 
Table 3 contractor QAC. Laboratory data reports will 
be submitted to USACE for QA review by USACE 
MRD Laboratory. 

10.1 Data Reduction, Validation, and Reporting 
by the Laboratory 

The data analysis required to calculate 
sample concentrations will proceed according to 
procedures outlined in the analytical methods 
identified in Table A-1. Data reduction involves 
taking instrument responses or other raw data and 
calculating concentrations for each target analyte. 
Data validation involves examining the systems 
producing the data to be sure they are operating 
properly and quality objectives have been met. Data 
will be reviewed and validated by the analyst and/or 
laboratory manager. Data will be validated for 
conformance with method specifications including: 

• Calibration; 

Duplicate analysis; 

Blank analysis; 

Spike analysis; 

Sample data calculations; and 

Quality control sample frequency. 

The QC activities implemented in this project 
will provide a basis for assessing the accuracy and 
precision of all data. Frequencies and acceptance 
criteria for these tests are presented in Table A-3. 
Calculations are presented in Section 4 of this QAPP. 

10.2 Data Review and Validation by the RFI 
Contractor 

In addition, data will be reviewed by an 
independent party not associated with the laboratory 
(i.e., Table 3 contractor QAC) to ensure that 
analytical results received from the laboratory are 
valid and meet the QA objectives. Data quality 
calculations used during this review to estimate 
precision and accuracy are presented in Section 4 of 
this QAPP. 
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Section 11 
QUALITY ASSURANCE AUDITS 

The purpose of QA audits discussed in this 
QAPP is to provide an objective, independent 
assessment of a measurement effort. QA auditing 
ensures that sample collection, data generating, data 
gathering, and measurement activities produce reliable 
and useful results. Cases can occur in which 
inadequacies are identified in the measurement 
system. In such cases, audits provide the mechanism 
for beginning the process of corrective action 
implementation. 

With the exception of USACE MRD 
laboratory audits, no QA audits are scheduled. 
However, at the discretion of the Base or USACE, 
QA audits may be implemented. 

QA audits play an important role in an over
all QNQC program. This section provides guidance 
descriptions of the role of the QA auditor and the 
nature of QA audits. 

A QA auditor is the person who designs 
and/or performs QA performance and systems audits. 
Since QA audits represent, by definition, independent 
assessments of a measurement system and associated 
data quality, the auditor must be functionally 
independent of the measurement effort to ensure 
objectivity. However, the auditor must be familiar 
enough with the objectives, principles, and procedures 
of the measurement efforts to be able to perform a 
thorough and effective evaluation of the measurement 
system. Especially important is the ability to identify 
components of the system that are critical to overall 
data quality. For this reason, the audit focuses 
heavily on those elements. The auditor's technical 
background and experience should also provide a 
basis for appropriate audit standard selection, audit 
design, and data interpretation. 

QA audits may include both internal and 
external audits of field and laboratory activities. 
External audits are those conducted by an independent 
organization or technical support group and may 
include participation in interlaboratory comparison 
studies and certification testing. Internal laboratory 
audits are conducted by the laboratory's QAC. 
External laboratory and field audits may be conducted 
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by the Table 3 contractor QAC if indicated during the 
program. 

The following paragraphs describe the 
purpose of several types of audits and identify the 
questions that are, and are not, addressed by each type 
of audit. 

11.1 Technical Systems Audits 
A technical systems audit is an on-site, 

qualitative review of the various aspects of a total 
sampling and/or analytical system. It is an 
assessment of overall effectiveness. It represents an 
objective and insightful evaluation of a set of 
interactive systems with respect to strengths, 
deficiencies, and potential areas of concern. 
Typically, the audit consists of observations and 
documentation of all aspects of the measurement 
effort. 

Technical systems audits should be based on 
the approved QAPP. These audits review questions 
regarding: 

Calibration procedures and 
documentation; 

• Completeness of data forms, 
notebooks, and other reporting re
quirements; 

Data review and validation 
procedures; 

• Data storage, ftling, and record
keeping procedures; 

• 

Sample custody procedures; 

Quality control procedures and 
documentation; 

Operating conditions of facilities 
and equipment; 

Documentation of maintenance 
activities; and 
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• Systems and operations overview. 

Detailed systems audit checklists may be 
prepared prior to each audit. The checklist delineates 
the critical aspects of each methodology and meas
urement system, and are used by auditors to document 
all observations. The checklists are based on audit 
criteria specified by the QAC and the approved 
QAPP. 

Technical systems audits do not answer 
quantitative questions about the measurement system. 
The organization's policies regarding the role of QA 
are not answered. Concerns involving assessments of 
the data quality indicators are also not addressed. 

11.2 Performance Evaluation Audits 
The purpose of performance evaluation audits 

is to quantitatively assess the measurement data 
quality. These audits provide a direct evaluation of 
the various measurement systems' capabilities to 
generate quality data. This is accomplished by 
challenging the measurement system with accepted 
reference standards. These reference standards may 
be submitted to the laboratory as if they were 
additional field samples; consequently, providing an 
evaluation without the laboratory being aware of the 
audit. 

Performance evaluation audits answer 
questions regarding the following: 

• Accuracy and precision of the 
measurement system; 

The quality control data as 
compared with the actual data 
collected; 

• The measurement system as a 
function of established control 
limits; and 

Significant deviations of the quality 
over time. 
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Although the answers to these questions will 
help determine when a system is out of control, 
questions as to the appropriate corrective action may 
not always be evident. Questions regarding 
qualitativeissues, such as management policies, 
sample custody procedures, recordkeeping, and data 
handling systems are not addressed in a performance 
evaluation audit. 

11.3 Audits of Data Quality 
The purpose of data quality audits is to 

assess data quality indicators. Audits for data quality 
provide information required to characterize data 
quality by answering questions regarding: 

• 

• 

Adequacy of data recording and 
transfer; 

Precision and bias of resultant data; 

Adequacy of data calculation, 
generation, and processing; 

Documentation of procedures; and 

Identification of data quality 
indicators to inform users of 
limitations and applicability. 

Audits of data quality answer questions of 
whether the data collection efforts need modifications, 
and whether the use and documentation of QC 
procedures are adequate. Audits of data quality do 
not, however, answer technical questions such as 
those concerning the operating conditions of facilities 
and equipment. 

11.4 Postaudit Debriefmg 
Following each audit, a postaudit debriefing 

session is conducted. The purpose of this session is 
to discuss preliminary audit results with the audit 
participants. If the audit reveals a critical deficiency, 
recommendations for corrective action should be 
presented. The debriefmg session is followed by a 
detailed audit report that identifies areas of concern 
and recommendations for corrective actions. 
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Section 12 
CORRECTIVE ACTION 

During the course of the field investigation, 
it will be the Table 3 contractor project director's 
responsibility to notify the USACE project manager 
of any situation prompting significant changes that 
may affect data quality (e.g., a change in sampling or 
borehole locations). Appropriate corrective actions to 
take will be determined by USACE. Monthly reports 
will include confmnation notices of all circumstances 
associated with corrective actions taken. 

It will be the responsibility of the laboratory 
supervisor to see that all measurement procedures are 
followed as specified and that measurement data meet 
the prescribed acceptance criteria. In the event a 
problem arises, it is imperative that prompt action be 
taken to correct the problem. Problems requiring 
major corrective action will be documented by the use 
of "Malfunction Reporting Forms." An example of 
such aform is presented in Figure 12-1. The project 
QAC will be included in the distribution for each 
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malfunction report issued for this program to ensure 
prompt notification of the US ACE project manager or 
chemist. The laboratory supervisor will initiate 
corrective action in the event that QC results that 
exceed acceptability limits or if some other problem 
or potential problem is identified. 

Potential problems identified by the QAC on 
the basis of QC data or audit results will be 
documented by use of "Information Request Forms." 
An example of such a form is presented in Figure 12-
2. Corrective action may also be initiated by the 
QAC on the basis of QC data, audit results, or 
responses to information requests. The USACE 
project manager or chemist will be notified of 
significant problems for concurrence with corrective 
actions implemented. 
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MALFUNCTION REPORT 
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Malfunction Report Number -----
Malfunction Type ___ _ 

1 • QC Limits Exceeded 
2 · Documentation 
3 • Other (explain) 

Urgency Level ----
1 · Requires immediate attention 
2 • Should be addressed within 7 days 
3 • Requires written explanation within 14 days 

Laboratory: _______________ Reported to:---------------

Location: ________________ Position: ________________ _ 

Contract: _____________________ ..,;._ _____________ _ 

Date/Time of Malfunction: ___________ _ Date Reported: 

Malfunction Reported by: ------------------------------

Matrix: 0 Solid 0 Water 0 Air 0 Other ___ _ 

Description of Problem: -------------------------------

Action: ------------------------------------

Date/Time Resolved: ______________ By Whom:--------------

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

Distribution: 

White • Original Yellow • Laboratory Supervisor's Copy Pink • Originator's Copy 

Figure 12-1. Malfunction Reporting Form 
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INFORMATION REQUEST 

IR #: ----------------------
TO: 
FROM: 
DATE: 

Project Reference: 
Information Required: 

Support Documentation Required: 

Date Information Required: -----

Response: 

Follow-up Required: 0 Yes ONo 

Additional Comments: 

Date Resolved: ----------

Distribution Copies To: 

LAB RefeNnce: ---------

DYes ONo 

Vertfled By:----------

QAPP 

WHITE: AlliUm Wllll 1nformall0n YELLOW: Retain for your recordS PINK: Fole Copy GOLD: OnQJnalor's Copy ~ • ....,......0:5/11 ... 

Figure 12-2. Information Request Form 
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Section 13 
PREVENTIVE MAINTENANCE 

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

• Establishment 
responsibilities; 

of maintenance 

Establishment of maintenance 
schedules for major and/or critical 
instrumentation and apparatus; and 

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

Each of these efforts are discussed in the following 
sections. 

13.1 M~intenance Responsibilities 
Equipment and apparatus used m 

environmental measurement programs fall into two 
general categories: 

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

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

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

Nonassigned equipment includes field pH and 
conductivity meters, water level meter, thermometer, 
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real-time monitoring instrumentation, and organic 
vapor analyzer or HNu instrumentation. Equipment in 
this category requires three related maintenance efforts: 

• 

Ensuring that available equipment is 
functional and ready for use; 

Maintenance during use; and 

Check-out and servicing after use. 

13.2 Maintenance Schedules 
The effectiveness of any maintenance program 

depends to a large extent on adherence to specific 
maintenance schedules for each major equipment item. 
A schedule is established for all routine maintenance 
activities (Table 13-1). Note that this schedule will be 
subject to change should conditions warrant. Other 
maintenance activities may also be identified as requir
ing attention on an as-needed basis. In addition, field 
testing equipment (e.g., pH meters) will be inspected 
prior to use and serviced or replaced as necessary. 
Manufacturers' recommendations provide the primary 
basis for the established maintenance schedules, and 
manufacturers' service personnel provide primary main
tenance for many major instruments (e.g., GC/MS 
instruments, at01nic absorption spectrometers, 
analytical balances, etc.). Maintenance activities are 
documented in a maintenance Jog, which indicates the 
required frequency for each procedure and provides for 
dated entries. An example Jog is presented as Figure 
13-1. 

13.3 Spare Parts 
Along with a schedule for maintenance 

activities, an adequate inventory of spare parts is 
required to minimize equipment down time. This 
inventory should emphasize those parts (and supplies) 
that: 

• Are subject to frequent failure; 

• Have limited useful lifetimes; or 

Cannot be obtained promptly should 
failure occur. 
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AA 

ICPES 

GC/MS 

Balances 

OVA-FID 

HNu-PID 

Table 13-1 
Instrument Maintenance Schedule 

Tuning/Service Call 
Clean Fan Filter 
Replace Lamps 
Change Tubing 
Clean Windows 

Clean or Cones 

Check Disc Drive 
RWI Diagnostics 

Clean Torch 
Clean Nebulizer 
Clean Fan Filter 

Replace Pump Oil 

Clean Fan Filter 
Replace Vacuum Pump Oil 

Replace Filaments 
Clean Ion Source 

Replace Electron Multipliers 
Replace Septa 

Replace Column 
Replace Injector Liners 
Replace Organic Filters 

Service 

Recharge or Replace Battery 
Monitor Fuel and/or Combustion 

Air Supply Gauges 
Perform Routine Maintenance as Described 

in the Manual 
Check for Leaks 

Recharge or Replace Battery 
Replace or Clean Lamps 
Clean or Replace Filter 
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Holloman Air Force Base 

Quarterly 
Annually 

As Needed 
As Needed 
As Needed 
As Needed 

Daily 
Daily 

Weekly 
Weekly 
Monthly 
Quarterly 

As Needed 

Quarterly 
Semi-Annually 

As Needed 
As Needed 
As Needed 
As Needed 
As Needed 
As Needed 
As Needed 
As Needed 

As Needed 
Hourly 

As Needed 

As Needed 
As Needed 
As Needed 



Holloman Air Force Base 

pH Meter 

Conductivity Meter 

Water Level Meter 

Thermometer 

Table 13-1 
(Continued) 

Check Fuse and Sensor 
Clean Meter 
Rinse Probe 

Clean Meter 
Recharge or Replace Battery 

Clean Meter 
Wipe Probe Dry and Place Into 

Probe Holder 
Recharge or Replace Battery 

Clean 
Replace 
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Weekly 
As Needed 

After Each Measurement 

As Needed 
As Needed 

As Needed 
After Each Measurement 

As Needed 

As Needed 

QAPP 

If broken or mercury separates 



QAPP 
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Figure 13-l. Example of Maintenance Log 
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The supervising geologist and the respective 
laboratory managers will be responsible for 
maintaining an adequate inventory of necessary spare 
parts. Field task leaders will have names and phone 
numbers of vendor contacts to ensure that replacement 
parts or instrumentation can be received within 24 
hours of instrument failure. 
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Section 14 
QUALITY ASSURANCE REPORTING 

Effective management of a field sampling 
and analytical effort requires timely assessment and 
review of field activities. This will require effective 
interaction and feedback between the project director, 
QAC, field team members, and USACE. 

The project director and appropriate project 
team members will be responsible for keeping the 
QAC up to date regarding the status of their 
respective tasks so that quick and effective solutions 
can be implemented should any data quality problems 
arise. The use of DQCR also provides an effective 
mechanism for ensuring ongoing evaluation of mea
surement efforts. The DQCRs are submitted to the 
USACE project manager weekly. These DQCRs may 
address some or all of the following as appropriate: 

• 

• 

• 

Weather conditions; 

Summary of activities and work 
performed; 

Summary of calibration data and 
QC data; 

Summary of unscheduled 
maintenance activities; 

Summary of problems and 
corrective actions taken; 

Health and safety levels and 
actions; and 

Work scheduled for the next day. 

14.1 Quality Assurance Reporting 
Major project reports will include QNQC 

sections that summarize QC data collected during the 
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QAPP 

program, as well as any major QA problems and 
resolutions. The QNQC section in the final Table 3 
RFl report will include an assessment of measurement 
ac uracy, precision, and completeness as described 
inSections 3 and 4 of this QAPP. It will also 
summarize any QC problems and resolutions that 
occurred during sample collection and any analytical 
anomalies experienced. 

Problems requiring swift resolution will be 
brought to the immediate attention of the USACE 
project manager via the malfunction 
reporting/corrective action scheme discussed in 
Section 12. 

14.2 QAPP Revisions 
In the event that changes to the QAPP are 

needed, the following steps will be taken: 

• 

• 

Identify and discuss problems or 
deficiencies in the QAPP with the 
Phase I RFI contractor's project 
director and project manager; 

The project director/project manager 
team determines changes to be 
made; 

Potential changes will be submitted 
to USACE project manager for 
approval; 

When approved by USACE project 
manager, the QAPP revisions will 
be submitted to EPA for review and 
approval; and 

When approved by EPA, the QAPP 
will be revised and changes will be 
implemented by the project team. 



APPENDIX A 

Internal Quality Control Tables 



METALS (mg/L or mg/kg) 

Antimony 

Barium 

Beryllium I 
Cadmium I 
Chromium I 

Cobalt I 

Copper 

Nickel 

Silver 

Tin I 

Vanadium I 

Zinc I 

Arsenic I 

Lead I 

Mercury 

Selenium 

Thallium 

VOLATILE ORGANICS (p.tg/L or 11g/Kg) 

Acetone I 
Benzene I 

Bromodichloromethane I 

Bromomethane I 
Carbon disulfide I 
Carbon tetrachloride I 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Acid Digestion 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Table A-1 
Analytical Methods 

3005 I 3050 

3005 I 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3005 3050 

3020 3050 

3020 3050 

7470 7471 

3020 3050 

3020 3050 

5030 5030 

5030 5030 

5030 5030 

5030 5030 

5030 5030 

5030 5030 

I 
I 

ICPES I 6010 I 0.10 I 10 

ICPES I 6010 I 0.010 I 1.0 

ICPES 6010 0.0020 0.2 

ICPES 6010 0.0050 0.5 

ICPES 6010 0.010 1.0 

ICPES 6010 0.010 1.0 

ICPES 6010 0.020 2.0 

ICPES 6010 0.020 I 2.0 

ICPES 6010 0.010 I 1.0 

ICPES 6010 0.60 60 

ICPES 6010 0.020 2.0 

ICPES 6010 0.020 2.0 

GFAA 7060 0.0040 0.4 

GFAA 7421 0.0030 0.3 

CVAA 7470{7471 0.0002 0.02 

GFAA 7740 0.0050 0.5 

GFAA 7841 0.005 0.5 

GCIMS 8240 100 100 

GC/MS 8240 5.0 5.0 

GC/MS 8240 5.0 5.0 

GC/MS 8240 10 10 

GC!MS 8240 5.0 5.0 

GC/MS 8240 5.0 5.0 



2-Chloroethyl vinyl ether 

Chlorobenzene 

Chloroform 

Chloromethane 

Dibromochloromethane 

l ,2-Dibromoethane 

Dibromomethane 

l ,2-Dichloroethane 

trans-1 ,2-Dichloroethene 

l ,1-Dichloroethane 

1,1-Dichloroethene 

l ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3 -Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride 

2-Butanone (MEK) 

4-Methyl-2-pentanone (MIBK) 

Styrene 

l, 1 ,2,2-Tetrachloroethane 

T etrachl oroeth ene 

Toluene 

Tribromomethane (Bromoform) 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Purge and Trap 5030 

Table A-1 
(Continued) 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

5030 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

GC/MS 

8240 5.0 I 5.0 

8240 5.0 I 5.0 

8240 5.0 I 5.0 

8240 lO I 10 

8240 5.0 I 5.0 

8240 5.0 I 5.0 

8240 5.0 I 5.0 

8240 5.0 I 5.0 

8240 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

I 8240 I 50 I 50 

I 8240 I 5.0 I 5.0 

I 8240 I 100 I 100 

I 8240 I 50 I 50 

I 8240 I 5.0 I 5.0 

I 8240 I 5.0 I 5.0 

8240 5.0 5.0 

8240 5.0 5.0 

8240 5.0 5.0 



1,1,1-Trichloroethane 

I, I ,2-Trichloroethane 

T richloroethene 

Vinyl acetate 

Vinyl chloride 

Xylenes (total) 

SEMIVOLATILE ORGANICS (IJg/L or ~Jg/Kg) 

Acenaphthene 

Acetophenone 

Anthracene 

Aniline I 

B enzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzoic acid 

Benzyl alcohol 

4-Brornophenyl phenyl ether 

Butylbenzylphthalate 

4-Chloro-3-methylphenol 

4-Chloroaniline 

bis(2-Chloroethoxy)methane I 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Purge and Trap 

Extraction 

Extraction 

Extraction 

Extraction I 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Table A-1 
(Continued) 

5030 5030 

5030 5030 

5030 5030 

5030 5030 

5030 5030 

5030 5030 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

GCJMS 8240 5.0 I 5.0 

GC/MS 8240 5.0 I 5.0 

GC/MS 8240 5.0 I 5.0 

GCJMS 8240 5.0 I 5.0 

GC/MS I 8240 I 10 I 10 

GC/MS I 8240 I 5.0 I 5.0 

GCJMS 8270 10 I 330 

GC/MS 8270 10 I 330 

GC/MS I 8270 I 10 I 330 

GCJMS I 8270 I 10 I 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC!MS 8270 10 330 

GC/MS 8270 50 1700 

GCJMS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GCJMS 8270 10 330 

GC!MS 8270 10 330 

GC/MS 8270 10 330 

GCJMS 8270 10 330 



bis(2-Chloroisopropyl)ether 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

Dibenz( a,h )anthracene 

Dibenzofuran 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3'-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

4,6-Dinitro-2-methylphenol 

Di-n -buty !phthalate 

Di-n-octylphthalate 

1,3-Dini trobenzene 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Fluorene 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

I Extraction I 

Table A-1 
(Continued) 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 20 670 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 



Hexachlorobenzene I 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indene 

lndeno(l,2,3 -c,d)pyrene 

lsophorone 

2-Methyl naphthalene 

2-Methylphenol (o-Cresol) 

3-Methylphenol (m-Cresol) 

4-Methylphenol (p-Cresol) 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline I 
4-Nitroaniline I 
Nitrobenzene I 

2-Nitrophenol 

4-Nitrophenol 

Nitrosodimethylamine (NOMA) 

N-Nitrosodiphenylamine 

N-Nitroso-di-n-propylamine 

Pentachlorophenol 

Phenacetin 

Phenanthrene I 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction I 
Extraction T 
Extraction I 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction 

Extraction I 

Table A-1 
(Continued) 

351013520 3540 

351013520 3540 

3510/3520 3540 

351013520 3540 

3510/3520 3540 

351013520 3540 

351013520 3540 

351013520 3540 

3510/3520 3540 

3510/3520 3540 

351013520 3540 

3510/3520 3540 

351013520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

351013520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 20 670 

GC/MS 8270 20 670 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 



Phenol Extraction 

Pyrene Extraction 

1,2,4-Trichlorobenzene Extraction 

2,4,5-Trichlorophenol Extraction 

2,4,6-Trichlorophenol Extraction 

Aniline HPLC 

Xylidines HPLC 

Fulfuryl Alcohol GCIFID 

Tetrahydrofuran GC/FID 

GENERAL(mWLormw~ 

Total Recoverable Petroleum Hydrocaibons Extraction 
(TRPH) 

Table A-1 
(Continued) 

351013520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

3510/3520 3540 

N/A N/A 

N/A N/A 

N/A N/A 

N/A N/A 

N/A 9071 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS I 8270 I 10 I 330 

GC/MS 8270 10 I 330 

IC N/A N/A N/A 

IC N/A N/A N/A 

HPLC N/A N/A N/A 

HPLC N/A N/A N/A 

IR 418.1 I 0.4 I 40 

• Reporting Limit is the minimum concentration of a substance that can be measured and reported for multiple instruments. Reporting Limits are highly matrix dependent and may not always be 
achievable. Reporting limits provided in this table are based on method detection limits and practical quantitation limit guidance found in SW-846, but are not MDLs or PQLs. Reporting limits listed 
are on a wet-weight basis. 

CVAA 
GC/MS 
GFAA 
ICPES 
IR 
NIA 
IC 
GC/FID 
HPLC 

Cold Vapor Atomic Absorption 
Gas Chromatography/Mass Spectrometry 
Graphite Furnace Atomic Absorption 
Inductively Coupled Plasma Emission Spectroscopy 
Infrared Spectrometry 
Not Applicable 
Ion Cfiromatography 
Gas Chromatography/Flame Ionization Detector 
High Pelformance Liquid Chromatography 



Table A-2 
Summary of Calibration Procedures 

EPA:418.1 I TRPH I Multipoint Calibration (minimum Daily r ;,0.995 Repeat calibration 
of five concentrations) 

Continuing Calibration Check 10% Measured value ±10% oftrue value Repeat calibration 

SW-846:6010 I Metals (ICPES) I Mixed Calibration Standards (2 Daily, and I 0% Measured value within ±10% of true Repeat calibration 
concentrations) value for element of interest 

Metals (AA) Multipoint calibration Daily, prior to r;,0.995 I) Repeat test 
SW-846:7060 Arsenic (minimum of three analyses 2) Take corrective action 
SW-846:7421 Lead concentrations) 3) Repeat calibration and test 
SW-846:7471 Mercury 
SW-846:7740 Selenium 
SW-846:7841 Thallium 

Calibration Blank I 10%, or minimum <MRL I) Oean system 
of one per batch 2) Reanalyze 

SW-846:8240 I Volatile Organic I Check of Mass Spectral Ion Daily prior to Refer to Method 8240 Table 3 I ) Retune instrument 
Compounds Intensities Using BFB sample analyses 2) Repeat BFB analysis 

Multipoint Calibration (5-point Initial calibration RSD <30% for average RF for CCCs Repeat calibration 
calibration at 10-200 ppb range) and as required by 

calibration check 

System Performance Check I Every 12 hours RF ;, 0.300 (0.250 for bromoform) I) Evaluate system 
2) Repeat calibration 

Calibration Check I Every 12 hours I % Difference <30% I l) Evaluate system 
2) Repeat test 
3) Recalibrate 

Internal Standards I Every sample I Refer to Method 8240 Table 5 I I) Inspect mass spectrometer 
2) Correct problem 
3) Repeat calibration 



Table A-2 
(Continued) 

SW-846:8270 

SW-846:9040 
SW -846:9045 

NS 

NS 

SW-846:9040 
SW-846:9045 

Semivolatile Organic 
Compounds 

Semivolatile Organic 
Compounds 

pH 

Aniline/Xylidines 

I Furfuryl AlcohoVfHF 

I pH 

Check of Mass Spectral Ion 
Intensities Using DFI'PP 

5-Point Calibration at 10-200 ppb 
Range 

System Performance Check 

Continuing Calibration Check 

Internal Standards 

Calibration Using Two Standard 
Buffer Solutions 

Multipoint Calibration (minimum 
of five concentrations) 

Continuing Calibration Check 

I Multipoint Calibration (minimum 
of five concentrations) 

Continuing Calibration Check 

I Calibration Using Two Standard 
Buffer Solutions 

TRPH 
RF 
RPD 
RSD 
MRL 
NS 
HPLC 
GC/FID 

Total Recoverable Petroleum Hydrocarbons 
Response Factor 
Relative Percent Difference 
Relative Standard Deviation 
Method Reporting Limit 
Not Specified 
High Performance Liquid Chromatography 
Gas Chromatography/Flame Ionization Detector 

Daily prior to 
sample analysis 

Initial and as 
required by daily 
check 

Every 12 hours 

Every 12 hours 

I Every sample 

Daily 

Daily 

0.1 

Daily 

0.1 

Daily 

I Refer to Method 8270 Table 3 

I RF variability for specific compounds 
<30%RSD 

Minimum average response factor of 
0.050 

Single-point RF for each CCC within 
30% of average multi-point RF 

--
I Method 8270 Table 5 

I Follow instrument manual 

r ;,0.995 

Measured value ± 10% of true value 

r ;,0.995 

Measured value ± 1 0% of true value 

Follow Instrument Manual 

Retune instrument 
Repeat DFI'PP analysis 

Repeat calibration 

1) Evaluate system 
2) Repeat calibration 

1) Evaluate system 
2) Take corrective action 
3) Repeat test 
4) See lab manager 

1) Inspect mass spectrometer 
2) Correct problems and repeat 

calibration 
3) Reanalyze samples 

Repeat calibration 

Repeat calibration 

Repeat calibration 

Repeat calibration 

Repeat calibration 

Repeat calibration 



SW-846:6010 Metals (ICPES) 

Table A-3 
Summary of Internal Quality Control Procedures 

Matrix Spike 

Matrix Spike Duplicate 

QA Duplicate Sample 
(USACEb) 

Field 
Equipment Blank 

Duplicate sample 

Laboratory 
QC check sample analysis 
(QCCS) 

Method blank 

Calibration blank 

Calibration check 

0.05 

0.05 

0.1 

5% 

0.1 

I per digestion batch s 20 
samples 

I per digestion batch s 20 
samples 

0.1 

0.1 

50-150% Recovery 

RPD s50% and Recovery 
50-150% 

None 

None 

None 

Measured value within 
±20% of true value for 
element of interest 

All analytes <MRL 

All analytes <MRL 

Measured value within 

±I 0% of true value for 
element of interest 

Repeat calibration. 

Used to assess analytical contamination. 

I) Run check sample (QCCS). 
2) Correct problem. 
3) Flag data. 

I) Run check sample (QCCS). 
2) Correct problem. 
3) Flag data. 

Will be used to determine 
sampling/analytical variability. 

Will be used to determine sources of 

contamination. 

Used to assess sampling/analytical 
variability. 

Repeat calibration. 

I) Reanalyze. 
2) Recalibrate. 
3) Reanalyze. 
4) Redigest samples if reanalysis fails. 

I} Rerun. 
2) Oean system. 
3) Reanalyze sample. 
4) Redigest samples if reanalysis fails. 

Repeat calibration. 



SW-846:6010 I Metals (ICPES) I Matrix spike analysis 
(Continued) (Continued) 

Matrix spike duplicate 

ICPES interference check 

ICP linear range check 

QA duplicate sample 
(USACEb) 

Field 
Duplicate field sample 

Equipment blanks 

sw -846:8270 I Semivolatile Organic I Laboratory 
Compounds Check of mass spectral ion 

intensities using DFTPP 

Quality Control Check 
Sample (QCCS) 

System performance check 

Table A-3 
(Continued) 

I 0.05 

1 o.o5 

I Run at beginning and end of 
daily run 

I Quarterly 

I 0.1 

10% 

0.05 

Daily prior to sample analysis 

0.05 

I Every 12 hours 

I 75-125% Recovery II) Analyze method spike (orQCCS). 
2) If method spike is ok; flag data. 
3) If method spike not ok; see lab 
supervisor and reanalyze samples. 

Relative percent difference I) Analyze method spike (or QCCS). 

,;20% and 75-125% 2) If method spike is ok; flag data. 

recovery 3) If method spike not ok; see lab 
supervisor and reanalyze samples. 

80-120% of true value for I) Repeat calibration. 
EPA check sample elements 2) See lab manager. 

Measured value within ±5% Tests upper limit of ICP linear range. 
of expected value 

I None I Used to quantitate analytical variability. 

None Determine sampling/analytical variability. 

None Used to determine sources of 
contamination. 

Refer to method Retune instrument. 
Repeat DFTPP analysis. 

See Table A-4 I) Evaluate system, correct as 
needed. 
2) Recalculate data or reanalyze 
extract. 
3) If QCCS still fails, reextract 
and reanalyze QCCS and all 
samples in the batch. 

I Minimum average response I I) Evaluate system. 
factor of 0.050 2) Reoeat calibration. 



sw -846:8270 I Semivolatile Organic I Surrogate spikes 
(Continued) Compounds (Continued) 

Internal standards 

Method blank 

Matrix spike 

Matrix spike duplicate 

QA duplicate sample 
(USACEb) 

Field 
Equipment blank 

Duplicate field sample 

SW-846:8240 I Volatile Organic I Laboratory 
Compounds Check of mass spectral ion 

intensities using BFB 

System performance check 

Table A-3 
(Continued) 

I Every sample 

Every sample 

Daily prior to sample analysis 

1 o.o5 

1 o.o5 

I 0.1 

I 5% 

0.1 

Daily prior to sample analysis 

Every 12 hours 

I See Table A-6 11) Evaluate system. 
2) Recalculate data and/or reanalyze 
extract. 
3) Analyze QCCS, if QCCS fails, 
reextract and reanalyze samples. 
4) Rag data and report analysis and 
reanalysis results. 

Method 8270 Table 5 1) Inspect mass spectrometer. 
2) Correct problems and repeat 
calibration. 
3) Reanalyze samples. 

<MRL except for phthalate 1) Run solvent blank. 
esters which may be 5 x 2) Evaluate system. 
MRL 

See Table A-5 1) Run check sample (QCCS). 
2) Correct problem. 
3) If QCCS fails, reanalyze samples. 
4) Rag data if QCCS passes. 

I See Table A-5 I 1) Run check samples (QCCS). 
2) Correct problem. 
3) If QCCS fails, reanalyze samples. 
4) Rag data if QCCS passes. 

I None I Used to quantitate analytical variability. 

I None I Will be used to determine sources of 
contamination. 

None Will be used to determine analytical 
variability. 

Method 8240 Table 3 I) Retune instrument. 
2) Repeat BFB analysis. 

RF ;, 0.300 (0.250 for I) Evaluate system. 

bromoform) 2) Repeat calibration. 



SW-846:8240 I Volatile Organic I Surrogate spikes 
(Continued) Compounds (Continued) 

Internal standards 

Method blank 

Matrix spike 

Matrix spike duplicate 

QA duplicate sample 
(USACEb) 

Field 
Duplicate field samples 

Equipment blank 

Trip blank 

Table A-3 
(Continued) 

I Every sample 

Every sample 

Daily prior to analyses 

1 o.o5 

1 o.o5 

I o.I 

10% 

0.05 

I I per sample cooler shipping 
water samolers 

I See Table A-6 II) Evaluate system. 
2) Recalculate data and/or reanalyze 
extract. 
3) Reanalyze sample. 
4) Flag data and report analysis and 
reanalysis results. 

Method 8240 Table 5 I) Inspect mass spectrometer. 
2) Correct problem. 
3) Repeat calibration. 
4) Reanalyze samples. 

<MRL except for acetone, I) Run solvent blank. 
MEK, or methylene chloride 2) Reanalyze blank and samples. 
which may be 5 x MRL 

I See Table A-5 I I) Run check samples (QCCS). 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

I See Table A-5 I I) Run check sample (QCCS). 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

I None I Used to quantitate analytical variability. 

None Used to determine sampling/ analytical 
variability. 

None Will be used to determine sources of 
coutamination. 

I None I Will be used to determine potential 
sources of contamination. 



SW-846:7060 Metals (AA) 
SW-846:7421 Arsenic 
SW-846:7471 Lead 
SW-846:7740 Mercury 
SW-846:7841 Selenium 

Thallium 

sw -846:9040 I pH 
SW-846:9045 

QC check sample (QCCS) 
I Laboratory 

I Calibration blank 

Preparation blank 

Matrix spike 

Matrix Spike Duplicate 

QA duplicate sample 
(USACEb) --
Field 
Duplicate sample 

Equipment Blank 

I Laboratory 
QC Check Sample 

Duplicate Analysis 

QA Duplicate Sample 
(USACEb) 

Field 
Duplicate Sample 

I 

Table A-3 
(Continued) 

10% 

I 0.1 

I o.I 

1 o.o5 

1 o.o5 

I 0.1 

10% 

0.05 

5% 

0.05 

I 0.1 

% 

I Measured value within I Repeat calibration. 
±20% of expected value 

I <MRL I I) Oean system. 
2) Reanalyze. 

I <MRL I I) Reanalyze. 
2) Oean system. 
3) Redigest and reanalyze. 

I 75-125% Recovery I I) Run check sample (QCCS). 
2) Correct problem. 
3) if QCCS fails, reanalyze samples. 
4) If not, flag data. 

Within 20% RPD and 75- I) Run check sample (QCCS). 
125% Recovery 2) Correct problem. 

3) If QCCS fails, reanalyze samples. 
4) If not, flag data. 

I None Will be used to determine sampling/ 
analytical variability. 

None Determine sampling/analytical variability. 

None Will be used to determine sources of 
contamination. 

±0.1 pH units Recalibrate. 

RPDd5 Analyze third time. If still out, stop, 
identify, and correct problem. 

I None I Used to quantitate analytical variability. 

None Used to assess sampling/analytical 
variability. 



HPLC 

GC!FID 

Aniline 
Xylidines 

Furfuryl Alcohol 
TIIF 

Method Blank 

Independent Check 
Standard 

Matrix Spike 

Matrix Spike Duplicate 

Method Blank 

Matrix Spike 

Matrix Spike Duplicate 

Continuing Calibration 
Verification 

Check 

Table A-3 
(Continued) 

I per Batch of I 0 

Daily/Batch 

Batch/10% 

Batch/10% 

Daily/Batch 

Batch/10% 

Batch/10% 

10% 

10% 

<MRL 

90-110% 

See Table A-5 

See Table A-5 

<MRL 

See Table A-5 

See Table A-5 

<15%RSD 

- 110% Recovery 

OeanSystem 
Reanalyze 

Recalibrate 
Prepare New 
Check Standard 

Run Check Standard 
Correct Problem 
If Check Standard Fails, Reanae 
eck Standard Passes, Flag Data 

Run Check Standard 
Correct Problem 
If Check Standard Fails, Ree 
If Check Standard Passes, FtaDa 

Analyze Solvent 
OeanSystem 
Reanalyze 

Run Check Standard 
Correct Problem 
If Check Standard Fails, Reanalyze 
If Check Standard Passes, Flag Data 

Run Check Standard 
Correct Problem 
If Check Standard Fails, Reanalyze 
If Check Standard Passes, Flag Data 

Recalibrate 
Reanalyze 

Recalibrate 

a Frequencies for duplicate samples and field blanks are computed based on the total number of samples taken for and the number of analyses specified in the SOW. 

b US ACE required QA duplicate samples to be analyzed by USACE MRD Laboratory. 

QCCS 
TRPH 
RF 
HPLC 

Quality Control Check Sample 
Total Recoverable Petroleum Hydrocarbons 
Response Factor 
High Performance Liquid Chromatography 

RPD 
MRL 
NS 
GC!FID 

Relative Percent Difference 
Method Reporting Limit 
Not Specified 
Gas Chromatography/Flame Ionization Detector 



Table A-4 
Summary of Tolerance Limits for Quality Control Check Samples 

---METHOD 418.1 

Total Recoverable Petroleum Hydrocar- 90-110 90-110 20 20 
bons 

METHOD6010 

Antimony 80-120 80-120 20 20 

Barium 80-120 80-120 20 20 

Beryllium 80-120 80-120 20 20 

Cadmium 80-120 80-120 20 20 

Chromium 80-120 80-120 20 20 

Cobalt 80-120 80-120 20 20 

Copper 80-120 80-120 20 20 

Magnesium 80-120 80-120 20 20 

Manganese 80-120 80-120 20 20 

Nickel 80-120 80-120 20 20 

Silver 80-120 80-120 20 20 

Tin 80-120 80-120 20 20 

Vanadium 80-120 80-120 20 20 

Zinc 80-120 80-120 20 20 

METHOD7060 

Arsenic 75-125 75-125 20 20 

METHOD7421 

Lead 75-125 75-125 20 20 

METHODS 7470 AND 7471 

Mercury 80-120 80-120 20 20 

METHOD7740 

Selenium 75-125 75-125 20 20 

METHOD7841 

Thallium 75-125 75-125 20 20 

METHOD8240 

1,1-Dichloroethane 59-155 59-155 54 54 

1,1-Dichloroethene D-234 D-234 134 134 

1, 1, 1-Trichloroethane 52-162 52-162 58 58 

1, 1,2-Trichloroethane 52-150 52-150 52 52 

1, 1 ,2,2-Tetrachloroethane 46-157 46-157 62 62 

1,2-Dichloroethane 49-155 49-155 55 55 



111-ll 
1,2-Dichloropropane 

Benzene 

Bromodichloromethane 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroform 

Chloromethane 

cis-1 ,3-Dichloropropene 

Dibromochloromethane 

Ethyl benzene 

Methylene chloride 

Tetrachloroethene 

Toluene 

trans-I ,2-Dichloroethene 

trans-1 ,3-Dichloropropene 

Tribromomethane (Bromoform) 

Trichlofluoromethane 

Trichloroethene 

Vinyl chloride 

METHOD8270 

I ,3-Dichlorobenzene 

I ,2-Dichlorobenzene 

I ,2,4-Trichlorobenzene 

I ,4-Dichlorobenzene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylphenol (a-Cresol) 

2-Nitroaniline 

2-Methylnaphthalene 

2-Nitrophenol 

2,4-Dichlorophenol 

2,4-Dimethyl phenol 

2,4-Dinitrophenol 

2, 4-Dinitrotoluene 

Table A-4 
(Continued) 

D-210 

37-151 

35-155 

D-242 

70-140 

37-160 

51-138 

D-273 

D-227 

53-I49 

37-I62 

D-22I 

64-148 

47-I50 

54-I 56 

I7-I83 

45-I69 

I7-I8I 

7I-I57 

D-25I 

D-I72 

32-I29 

44-I42 

20-I24 

60-118 

23-I34 

29-I33 

40-I49 

37-I50 

29-I82 

39-I35 

32-119 

D-I9I 

39-I39 

D-210 125 125 

37-151 53 53 

35-155 68 68 

D-242 161 161 

70-140 36 36 

37-160 52 52 

51-138 49 49 

D-273 157 157 

D-227 201 201 

53-I49 54 54 

37-I62 56 56 

D-22I I4I I4I 

64-148 42 42 

47-I50 42 42 

54-I 56 58 58 

I7-I83 38 38 

45-I69 69 69 

I7-I8I 90 90 

7I-I57 47 47 

D-25I 80 I80 

D-172 97 97 . 32-I29 54 54 

44-I42 55 55 

20-I24 58 58 

60-118 33 33 

23-134 63 63 

33-132 50 50 

28-I67 50 50 

30-I68 50 50 

29-I82 I2 I2 

42-I2I 54 54 

32-119 50 50 

D-I9I I46 I46 

39-I39 55 55 



2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,6-Dinitrotoluene 

3-Nitroaniline 

3,3'-Dichlorobenzidine 

4-Bromophenyl phenyl ether 

4-Chloro-3-Me thy lphenol 

4-Chlorophenylphenylether 

4-Methylphenol {p-Cresol) 

4-Nitroaniline 

4-Nitrophenol 

4,6-Dinitro-2-methylphenol 

Acenaphthene 

Acenaphthylene 

Aniline 

Anthracene 

Benzidine 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Benzyl alcohol 

Benzoic acid 

Bis(2-Chloroethoxy)methane 

Bis(2-Chloroethyl)ether 

Bis(2-Chloroisopropyl)ether 

Bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Chrysene 

Di-n-B utylphthalate 

Di-n-Octylphthalate 

Dibenzo(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Table A-4 
(Continued) 

37-121 

37-144 

50-158 

45-157 

D-262 

53-127 

22-147 

25-158 

20-135 

25-162 

D-132 

D-181 

47-145 

33-145 

3-169 

27-133 

0-206 

33-143 

17-163 

24-159 

D-219 

11-162 

19-180 

0-244 

33-184 

12-158 

36-166 

8-158 

D-152 

17-168 

1-118 

4-146 

D-227 

67-122 

D-114 

61-116 50 50 

37-144 60 60 

50-158 55 55 

60-152 50 50 

D-262 153 153 

53-127 42 42 

22-147 71 71 

25-158 75 75 

25-125 50 50 

42-155 50 50 

D-132 82 82 

D-181 119 119 

47-145 54 54 

33-145 63 63 

D-195 50 50 

27-133 59 59 

0-136 200 200 

33-143 62 62 

17-163 83 83 

24-159 76 76 

D-219 136 136 

11-162 84 84 

52-149 50 50 

0-197 200 200 

33-184 83 83 

12-158 82 82 

36-166 73 73 

8-158 84 84 

D-152 97 97 

17-168 84 84 

1-118 66 66 

4-146 80 80 

D-227 152 152 

67-126 50 50 

D-114 64 64 



Dimethyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(1,2,3-cd)pyrene 

Isophorone 

N-Nitrosodi-n-propylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

GENERAL 

Aniline 

Xylidines 

Furfuryl Alcohol 

Tetrahydrofuran 

D= Detected 
N/A =Not Applicable 

TableA-4 
(Continued) 

D-112 

26-137 

59-121 

D-152 

24-116 

0-308 

40-113 

D-171 

21-196 

D-230 

7-155 

33-124 

21-133 

35-180 

14-176 

54-120 

5-112 

52-115 

90-110 

90-110 

90-110 

90-110 

D-112 59 59 

26-137 63 63 

59-121 34 34 

D-152 87 87 

24-116 52 52 

0-249 200 200 

40-113 36 36 

D-171 103 103 

21-196 104 104 

D-230 130 130 

D-174 50 50 

42-134 50 50 

21-133 63 63 

35-180 80 80 

14-176 91 91 

54-120 37 37 

5-112 45 45 

52-115 36 36 

90-110 N/A N/A 

90-110 N/A N/A 

90-110 N/A N/A 

90-110 N/A N/A 



Table A-5 
Summary of Tolerance Limits for Matrix Spike Analyses 

--METHOD 418.1 

Total Recoverable Petroleum 50-150 50-150 50 50 
Hydrocarbons 

METHOD6010 

Antimony 75-125 75-125 20 20 

Barium 75-125 75-125 20 20 

Beryllium 75-125 75-125 20 20 

Cadmium 75-125 75-125 20 20 

Chromium 75-125 75-125 20 20 

Cobalt 75-125 75-125 20 20 

Copper 75-125 75-125 20 20 

Magnesium 75-125 75-125 20 20 

Manganese 75-125 75-125 20 20 

Nickel 75-125 75-125 20 20 

Silver 75-125 75-125 20 20 

Tin 75-125 75-125 20 20 

Vanadium 75-125 75-125 20 20 

Zinc 75-125 75-125 20 20 

METHOD7060 

Arsenic 75-125 75-125 20 20 

METHOD7421 

Lead 75-125 75-125 20 20 

METHODS 7470 AND 7471 

Mercury 75-125 75-125 20 20 

METHOD7740 

Selenium 75-125 75-125 20 20 

METHOD7841 

Thallium 75-125 75-125 20 20 

METHOD8240 

1,1-Dichloroethene D-234 D-234 133 133 

Benzene 37-151 37-151 60 60 

Chlorobenzene 37-160 37-160 63 63 

Toluene 47-150 47-150 53 53 

Trichloroethene 71-157 71-157 39 39 



METHOD8270 

1,2,4-Trichlorobenzene 44-142 

1,4-Dichlorobenzene 20-124 

2-Chlorophenol 23-134 

2,4-Dinitrotoluene 39-139 

4-Chloro-3-methylphenol 22-147 

4-Nitrophenol D-132 

Acenaphthene 47-145 

N-Nitrosodi-n-propylamine D-230 

Pentachlorophenol 14-176 

Phenol 5-112 

Pyrene 52-115 

Non-Standard Method THF 80-120 

Furfuryl Alcohol 80-120 

Aniline 80-120 

D= Detected 
N/A =Not Applicable. 

Table A-5 
(Continued) 

44-142 

20-124 

23-134 

39-139 

22-147 

D-132 

47-145 

D-230 

14-176 

5-112 

52-115 

60-120 

60-120 

60-120 

55 55 

58 58 

62 62 

55 55 

69 69 

78 78 

54 54 

130 130 

84 84 

43 43 

36 36 

<20 <40 

<20 <40 

<20 <40 



Table A-6 
Summary of Surrogate Spike Tolerance Limits 

88-110 81-117 

76-114 

43-116 1 

21-100 25-121 

10-123 19-122 

33-141 18-137 

13 
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Holloman Air Force Base: 
Table 3 RFI Work Plan 

Section 1 
INTRODUCTION 

As the lead government agency in the 
cleanup efforts at Holloman Air Force Base, the Air 
Force must ensure public involvement in all deci
sions about the 36 solid waste management units 
(SWMUs) and one area of concern (AOC) on Table 
3. Thus, the Air Force is implementing a commu
nity relations plan (CRP) that will allow public in
volvement throughout the life of the cleanup efforts 
at the Base. In tum, an active and early public in
volvement program may help reduce delays in the 
permitting process by decreasing the likelihood of 
time-consuming and expensive litigation by parties 
whose concerns have not been heard or addressed. 
This CRP will evolve to meet the public's changing 
information needs over the life of the Resource Con
servation and Recovery Act (RCRA) Facilities Inves
tigation (RFI) and subsequent cleanup, and is 
consistent with federal guidance for community rela
tions efforts and satisfies policies of the U.S. Envi
ronmental Protection Agency (EPA). 

Under the Table 3 RFI being performed at 
the Base, there are 37 sites scheduled for 
investigation. This CRP is designed to address 

1-1 

Section 1--Introduction 
Community Relations Plan 

community concerns with respect to these sites, 
which are discussed in Section 2 (see Table 2-1). 
The community relations objectives and the methods 
recommended to achieve the objectives for the Table 
3 sites are identical with those identified and dis
cussed for the Base's Table 2 SWMUs. (Indeed, the 
CRP proposed for the Base's Table 3 SWMUs may 
be carried out in tandem with community involve
ment activities for Table 2.) Therefore, the specific 
community involvement measures discussed in the 
Table 2 CRP (e.g., conducting town meetings, dis
tributing fact sheets, the formation of a technical re
view committee, etc.) form the basis for 
recommendations for the Table 3 CRP. Refer to the 
CRP found in the RCRA Facility Investiga
tion--Holloman Air Force Base, New Mexico, Table 
2 Phase I Work Plan (Radian, 1993) for complete 
details. 

Appendices A, B, and C present, respec
tively, a list of documents that should be kept in the 
information repositories, a site mailing list, and a 
news media list. 

February 1994 



Holloman Air Force Base 
Table 3 RFI Work Plan 

Section 2 

Section 2--Technical Description of the Table 3 SWMU s 
Community Relations Plan 

TECHNICAL DESCRIPTION OF THE TABLE 3 SWMUs 

As discussed in Section 1 of the work 
plan, the RFI at Holloman Air Force Base focuses 
on 37 sites: 33 oil/water separators (0/WSs), the 
T-38 Test Cell Fuel Spill, the Building 828 Fuel 

Spill, the Incinerator/Landfill, and the Officer's 
Club. Table 2-1 consists of a brief technical 
description of each of these sites. 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Table 2-1 
Table 3 SWMUs and AOC 

SWMU 1--Building 55 0/WS (ffiP Site SD-15) 

March 1984 to present 

Twenty-five feet west of the Bldg. 55 Washrack (SWMU 80) 

The oil capacity of the unit, which is approximately 10 ft long X 7 ft wide 
(depth and total volume unknown), is 50 gal., and its design flowrate is 50 
gal./min. The unit is installed below grade and is made of fiberglass-reinforced 
plastic. The top of the unit is at the ground surface, and the soil around the unit 
is uncovered. 

Waste oil from Bldg. 55 Washrack is disposed of in the Waste Accumulation 
Area (SWMU 43). 

Serious clogging problems have contributed to past releases to soil and ground
water. Visual site inspection revealed release to soil and groundwater; dark 
stains observed inside the concrete curb adjacent to the unit. (A new washrack 
is planned.) 

SWMU 3--Building 130 0/WS 

Pre-1981 to 1988 

Five feet south of Bldg. 130 

The oil capacity of the unit, which is approximately 3 X 3 X 3 ft, is 60 gal. The 
concrete unit is installed below grade. The top of the unit is raised slightly 
above ground surface, and the soil around the unit is covered with the concrete 
pad from the washrack on three sides of the unit. 

Waste oil from Bldg. 130 equipment maintenance area was disposed of in the 
Defense Reutilization and Marketing Office (DRMO) Waste Storage Area 
(SWMU76). 

Visual site inspection revealed that the ground surface was stained on the east 
and west ends of the unit. 

2-1 February 1994 
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Holloman Air Force Base 
Table 3 RFl Work Plan 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

February 1994 

SWMU 4--Building 131 0/WS 

Pre-1970 to 1980 

Near the Bldg. 131 Washrack (SWMU 82) 

The total capacity of the unit, which is approximately 2.5 ft long X 2.5 ft wide 
X 2 ft deep, is 50 gal. The concrete unit is installed below grade. The top of the 
unit is raised slightly above ground surface, and the soil around the unit is cov
ered with the concrete pad from the washrack on three sides of the unit. 

Waste oil from the Bldg. 131 Washrack was disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed release to soil and groundwater. Oil and oil 
stains were observed on the concrete pad adjacent to the unit. 

SWMU 5--Building 137 0/WS 

1983 to June 1992 

One hundred feet south of Bldg. 137 

The oil capacity of the unit, which is approximately 3 ft long X 4 ft wide X 4 ft 
deep, is 150 gal. The steel unit is installed below grade. The top of the unit is at 
ground surface, and the soil around the unit is covered with drain rock. 

Waste oil from the Bldg. 138 Washrack was disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. 

SWMU 6--Building 193 0/WS 

1985 to present 

Near north side of Bldg. 193 

The oil unit, which is 3.25 ft long X 4.5 ft wide X 5.4 to 8ft deep, has a capac
ity of 50 gal. The concrete unit is installed below grade. The top of the unit is at 
ground surface, and the soil around the unit is covered with asphalt. 

Waste oil from the Bldg. 193 equipment maintenance area is disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit to be converted to a sediment 
trap.) 
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Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Section 2--Technical Description of the Table 3 SWMUs 
Community Relations Plan 

SWMU 7--Building 198 0/WS 

Pre-1960 to present 

North side of Bldg. 198 

The unit, each chamber of which is 3 ft long X 2.5 ft wide X 6.5 ft deep, has a 
capacity of 350 gal. and an oil capacity of 100 gal. The concrete unit is in
stalled below grade. The top of the unit is approximately 4 in. above ground 
surface, and the soil around the unit is covered with a concrete pad. 

Waste oil from the Bldg. 198 vehicle maintenance area is disposed of in the 
Bldg. 198 Waste Accumulation Area (SWMU 46). 

Visual site inspection revealed no releases. (Unit converted to a sediment trap 
in 1991.) 

SWMU 8--Building 231 0/WS 

1971 to October 1992 

Near Bldg. 231 

The oil unit, which is 3.66 ft long X 7.5 ft wide X 4.75 ft deep, has a capacity 
of 300 gal. The concrete unit is installed below grade. The top of the unit is a 
few inches above ground surface, and the ground surface around the unit is' 
covered with drain rock. 

Waste oil from the Bldg. 231 vehicle maintenance area was disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed release to soil and groundwater. Stained soil was 
noted on the north side of the unit. (Unit was abandoned in place in 1992.) 

SWMU 9--Building 282 0/WS 

1978 to present 

Five feet from the southeast side of Bldg. 282 

The unit, which is 7 X 9 ft, has a capacity of 1000 gal. and an oil capacity of 
160 gal. The concrete unit is installed below grade. The top of the unit is ap
proximately 6 in. above ground surface, and the ground surface around the unit 
is covered with drain rock. 

Waste oil from the Bldg. 282 equipment cleaning area is disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. 

2-3 February 1994 
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SWMU 10--Building 283 0/WS 

1978 to 1991 

Five feet from the southwest comer of Bldg. 283 

The total capacity of the unit, which is 7 X 9 ft, is 1000 gal., and the oil capac
ity is 160 gal. The concrete unit is installed below grade. The top of the unit is 
approximately 4 in. above ground surface, and the ground surface around the 
unit is covered with asphalt. 

Waste oil from the Bldg. 283 Washrack was disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). (Unit was abandoned in place in 
1991.) 

Visual site inspection revealed no releases. 

SWMU 11--Building 300 0/WS 

1977 to 1991 

Thirty feet from the northeast corner of Bldg. 292 

The oil capacity of the unit is 500 gal., and its design flowrate is 50 gal./min. 
The concrete unit is installed below grade. The top of the unit is at ground sur
face, and the soil around the unit is uncovered. 

Waste oil from the Bldg. 282 equipment cleaning area was disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit was replaced with a sand trap 
in 1991.) 

SWMU 12--Building 304 0/WS 

February 1980 to 1993 

Three feet west of Bldg. 304 

The capacity of the unit, which is 1.5 ft long X 2 ft wide (depth unknown), is 
approximately 35 gal., and the oil capacity is 20 gal. The steel unit is installed 
below grade. The top of the unit is at ground surface, and the soil around the 
unit is covered with concrete. 

Waste oil from Bldg. 304 vehicle washwater during past use was disposed of in 
the DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit and waste oil tank to be 
re laced. 

2-4 



Holloman Air Force Base 
Table 3 RFI Work Plan 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Unit 

Period of Operation 

Location 

Unit Description 

Source/Disposition of Waste 

Release History 

Section 2--Technical Description of the Table 3 SWMUs 
Community Relations Plan 

SWMU 13--Building 304A 0/WS 

1982 to 1993 

Seven feet west of Bldg. 304 

The unit, which is 1.66 ft long X 2 ft wide X 1.5 ft deep, has a capacity of ap
proximately 25 gal. and an oil capacity of 15 gal. The steel unit is installed be
low grade. The top of the unit is at ground surface, and the soil around the unit 
is covered with concrete. 

Waste oil from the Bldg. 304A Washrack is disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit and waste oil tank to be 
replaced.) 

SWMU 14--Building 306 0/WS 

1969 to present 

South side of Bldg. 306 Washrack (SWMU 88) 

The total capacity of the unit, which is approximately 20.66 ft long X 11 ft 
wide X 9.5 ft deep, is approximately 5300 gal., and the oil capacity is 650 gal. 
The concrete unit is installed below grade. The top of the unit is approximately 
2 in. above ground surface, and the soil around the unit is covered on one side 
with concrete. 

Waste oil from the Bldg. 306 Washrack is disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Lid and skimmer to be replaced.) 

SWMU 16--Building 315 0/WS 

1969 to present 

Fifteen feet northwest of Bldg. 315 

The unit, which is 9 ft long X 7 ft wide X 8 ft deep, has a capacity of 1000 gal. 
and an oil capacity of 160 gal. The concrete unit is installed below grade. The 
top of the unit is approximately 6 in. above ground surface, and the ground sur
face around the unit is covered with drain rock. 

Waste oil from the Bldg. 282 equipment cleaning area is disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. 
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SWMU 18--Building 500 0/WS 

Unknown; inactive 

Near Bldg. 500 

The unit consists of two chambers, each approximately 2 ft long X 2 ft wide X 
1.5 ft deep. The total capacity of the unit is 225 gal., and the oil capacity is 130 
gal. The concrete unit is installed below grade. The top of the unit is at ground 
surface, and the soil around the unit is uncovered. 

Waste oil from Bldg. 500 was disposed of in the DRMO Nonhazardous Waste 
Storage Area (SWMU 76). 

Visual site inspection revealed no releases. 

SWMU 19--Building 638 0/WS 

1977 to present 

Forty feet from the engine test cell at Bldg. 638 

The total capacity of the unit, which is 5.5 ft long X 3.5 ft wide (depth uknown) 
is 400 gal., and the oil capacity is 250 gal. The steel unit is installed below 
grade. The top of the unit is approximately 4 in. above ground surface, and the 
soil around the unit is uncovered on two sides and covered on the two other 
sides with asphalt. 

Waste oil from the Bldg. 638 test cell is disposed of in the Bldg. 638 Waste Ac
cumulation Area (SWMU 53). 

Visual site inspection revealed no releases. (Unit converted to sediment trap in 
1991.) 

SWMU 20--Building 639 0/WS 

Pre-1978 to present 

Five feet from the concrete pad 

The total capacity of the unit, which is approximately 5.5 ft long X 3.5 ft wide 
(depth unknown), is 400 gal. and the oil capacity is 250 gal. The concrete unit 
is installed below grade. The top of the unit is approximately 6 in. above 
ground surface, and the soil around the unit is uncovered. 

Waste oil from the Bldg. 639 sound suppressor is disposed of in the DRMO 
Nonhazardous Waste Storage Area (SWMU 76). 
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Visual site inspection revealed no releases. (Unit to be converted to sediment 
trap.) 

SWMU 21--Building 702 0/WS 

September 1980 to 1991 

Five feet from the southeast side of Bldg. 282 

The total capacity of the unit, which is approximately 1 ft long X 1 ft wide X 2 
ft deep, is 500 gal., and the oil capacity is 10 gal. The steel unit is installed be
low grade. The top of the unit is at ground surface, and the soil around the unit 
is uncovered. 

Waste oil from the Bldg. 703 Washrack is disposed of in the Bldg. 702 Waste 
Oil Tank (SWMU 122). 

Visual site inspection revealed no releases. Light-colored stain was observed on 
the ground adjacent to the unit. 

SWMU 23--Building 800 0/WS 

July 1977 to present 

Five feet west of the southwest corner of Bldg. 282 

The oil capacity of the unit, which is 5 ft long X 8ft wide X 5.5 ft deep, is 675 
gal. The concrete unit is installed below grade. The top of the unit is approxi
mate! y 6 in. above ground surface. 

Waste oil from the Bldgs. 800 and 806 equipment cleaning area is disposed of 
in the DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit converted to sediment trap in 
1991.) 

SWMU 24--Building 801 0/WS 

1979 to present 

Twenty-five feet south of Bldg. 801 

The total capacity of the unit, which is 2.9 ft long X 2.35 ft wide (depth un
known), is approximately 100 gal., and the oil capacity is 70 gal. The concrete 
unit is installed below grade. The top of the unit is raised a few inches above 
ground surface, and the soil around the unit is covered with asphalt. 
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Waste oil from the Bldg. 801 Washrack is disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit converted to sediment trap in 
1991.) 

SWMU 25--Building 805 0/WS 

April1987 to present 

East side of Bldg. 805 

The total capacity of the unit, which is 25 in. long X 22 in. wide X 36 in. deep, 
is 800 gal., and the oil capacity is 50 gal. The steel unit is installed below 
grade. The top of the unit is at ground surface, and the soil around the unit is 
covered with drain rock. 

Waste oil from the Bldg. 855 maintenance areas is disposed of in the DRMO 
Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (The present unit replaced a former 
unit that had been perforated before being taken out of service.) 

SWMU 26--Building 809 0/WS 

1978 to 1982 

Near Bldg. 809 

The total capacity of the unit is unknown, but the man way is approximately 2 X 
2 ft. The concrete unit is installed below grade. The top of the unit is at ground 
surface, and the soil around the unit is covered with concrete. 

Waste oil from Bldg. the 809 maintenance areas was disposed of in the Bldg. 
809 Waste Accumulation Area (SWMU 57). 

Visual site inspection revealed no releases. 

SWMU 27--Building 810 0/WS 

April 1977 to 1990 

Three hundred feet south of Bldg. 810 

The oil capacity of the unit, which is 6 ft long X 7.33 ft wide X 6 ft deep, is 
520 gal. The concrete unit is installed below grade. The top of the unit is at 
ground surface, and the soil around the unit is covered with asphalt. 
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Waste oil from the Bldgs. 807 and 810 test cells is disposed of in the Bldg. 807 
Waste Accumulation Area (SWMU 56). 

Visual site inspection revealed no releases. (Unit abandoned in place in 1991.) 

SWMU 28--Building 822 0/WS 

1977 to April1991 

Twenty feet north of the northeast comer of Bldg. 822 

The oil capacity of the unit, which is 5 ft long X 8ft wide X 5.5 ft deep, is 675 
gal. The concrete unit is installed below grade. The top of the unit is raised a 
few inches above ground surface, and the soil around the unit is covered with 
asphalt. 

Waste oil from the Bldg. 822 Washrack was disposed of in the Bldg. 822 Waste 
Accumulation Area (SWMU 58). 

Visual site inspection revealed no releases. (Unit abandoned in place in 1991.) 

SWMU 29--Building 827 0/WS 

1977 to April1991 

Eighty feet east of Bldg. 827 

The oil capacity of the unit, which is 5 ft long X 8 ft wide X 5.5 ft deep, is 675 
gal. The concrete unit is installed below grade. The top of the unit is approxi
mately 2 in. above ground surface, and the soil around the unit is covered with 
asphalt. 

Waste oil from the Bldg. 827 Washrack (SWMU 95) was disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit filled and covered with as
phalt in 1991.) 

SWMU 30--Building 830 0/WS 

April 1986 to present 

Three hundred feet northwest of Bldg. 830 

The oil capacity of the unit, which is 6.5 ft long X 18.5 ft wide X 10ft deep, is 
240 gal. The steel unit is installed below grade. The top of the unit is raised a 
few inches above ground surface, and the soil around the unit is covered with 
drain rock. 
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February 1994 

Waste oil from the Bldg. 830 Washrack is disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit is now inactive.) 

SWMU 31--Building 855 0/WS 

December 1982 to present 

Near Bldg. 855 

The oil capacity of the unit, which is 3.75 ft long X 4.5 ft wide (depth un
known), is 240 gal. The steel unit is installed below grade. The top of the unit 
is at ground surface, and the soil around the unit is covered with asphalt. 

Waste oil from the Bldg. 855 vehicle maintenance areas is disposed of in the 
Bldg. 855 Waste Accumulation Area (SWMU 62). 

Visual site inspection revealed no releases. (Serious clogging led to unit being 
converted to sediment trap in 1991.) 

SWMU 33--Building 869 0/WS 

January 1985 to present 

Near Bldg. 869 

The oil capacity of the unit, which is 5.25 ft long X 4.25 ft wide X 4 ft deep, is 
50 gal. The steel unit is installed below grade. The top of the unit is raised a 
few inches above ground surface, and the soil around the unit is covered with 
drain rock. 

Waste oil from the Bldg. 869 vehicle maintenance area is disposed of in the 
DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit to be converted to sediment 
trap.) 

SWMU 34--Building 902 0/WS 

March 1982 to present 

Near Bldg. 902 

The oil capacity of the unit, which is 3 ft long X 12 ft wide X 6 ft deep, is 700 
gal. The steel unit is installed below grade. The top of the unit is at ground 
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surface and surrounded by a cinder block dike. The soil around the dike is cov
ered with drain rock. 

Waste oil from the Bldg. 902 Washrack is disposed of in the DRMO Nonhaz
ardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit was convereted to sediment 
trap in 1991.) 

SWMU 35--Building 903 0/WS 

April1986 to April1991 

Six hundred feet southwest of Bldg. 902 

The oil capacity of the unit, which is 2 X 2 X 2 ft, is 150 gal. The steel unit is 
installed below grade. The top of the unit is raised approximately 2 ft above 
ground surface. The soil around the unit is uncovered, and the soil around the 
vault is covered with drain rock. 

Waste oil from the buidling paint shop and sandblast residue was disposed of in 
the DRMO Nonhazard Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. (Unit was removed in 1991.) 

SWMU 37--Building 1080 0/WS 

1974 to present 

Five hundred feet west of Hangar 1080 and 40ft south of Bldg. 1076 

The oil capacity of the unit, which is 20.66 ft long X 11 ft wide X 9.5 ft deep, is 
825 gal. The concrete unit is installed below grade. The top of the unit is ap
proximately 6 in. above ground surface, and the soil around the unit is covered 
with concrete. 

Waste oil from the Bldg. 1080 Washrack (SWMU 96) is disposed of in the 
Bldg. 1080 Waste Accumulation Area (SWMU 69). 

Visual site inspection revealed no releases. (Skimmer was replaced in 1991.) 

SWMU 38--Building 1080A 0/WS 

Pre-1981 to 1991 

Twenty-five feet northwest of Bldg. 1080A 
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The total capacity of the unit, which has a 32- X 32-in. opening, is 1400 gal.; 
the oil capacity is 350 gal. The concrete unit is installed below grade. The top 
of the unit is raised a few inches above ground surface, and the soil around the 
unit is covered with drain rock. 

Waste oil from the Bldg. 1080A equipment shop operations is disposed of in 
the DRMO Nonhazardous Waste Storage Area (SWMU 76). 

Visual site inspection revealed no releases. 

SWMU 41--Building 1266 0/WS 

January 1987 to present 

Fifty feet west of Bldg. 1266 

The total capacity of the unit, which is 3.66 ft long X 4.5 ft wide X 6ft deep, is 
200 gal. The steel unit is installed below grade. The top of the unit is at ground 
surface, and the soil around the unit is uncovered. 

Waste oil from the Bldg. 1266 Washrack (SWMU 99) is disposed of in the 
Bldg. 1266 Waste Accumulation Area (SWMU 73). 

Visual site inspection revealed no releases. (Oil storage tank added during 
emergency repairs in 1987 or 1988.) 

SWMU 229--T -38 Test CeU Fuel Spill 

T-38 Test Cell 

Full-scale rapid response design in progress 

Leaking underground fuel line 

A field investigation to determine the nature and extent of the reported spill 
was performed in 1993. The geological and groundwater investigation revealed 
a plume of approximately 1.7 million gal. of JP-4 on the water table. 

The proposed treatment for this site is enhanced vapor extraction. During the 
pilot test, 300 gal. of product were extracted during a 24-hour period. Full
scale design is in progress. Initial designs call for 12 extraction wells. 
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SWMU 230--Building 828 Fuel Spill 

Building 828 

Remedial design pending 

Unleaded fuel leak (underground piping) 

A field investigation was performed in July 1993 to determine the nature and 
extent of contamination at the site. Soil and groundwater sampling confirmed 
the presence of product on the water table and in the soil above the water table. 

The remedial design is currently pending. Enhanced vapor extraction is the 
most likely treatment technology to be implemented at this site. Remediation is 
scheduled to begin July 1994. 

SWMU 231--Incinerator/Landflll (IRP Site LF-58) 

1955 to 1960 

Dirt road off of De Zonia Road several hundred yards west of the former uncon
ventional fuels storage area. The suspected landfill is located several hundred 
feet north of the incinerator. 

LF-58 is approximately 350ft long X 10ft wide. 

Historic incinerator. 

Recent investigations include soil borings and an electromagnetic survey. 
(Contamination was detected and buried waste was found in five areas of the 
site. Further investigation is planned.) 

AOC-V--Officer's Club (IRP Site SS-57) 

Motor Pool: Pre-1957; Officer's Club: 1958 to present 

At intersection of West New Mexico Avenue and Eighth Street 

Site of old motor pool; now the Officer's Club. Contamination (mostly diesel) is 
subsurface--primarily in the saturated zone. The spill is thought to have oc
curred during site transition. 

Old diesel tank. 

Past investigations have indicated a release of diesel fuel beneath the current 
Officer's Club. (The site will soon undergo an in situ remediation attempt tore
duce the diesel concentration.) 
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COMMUNITY RELATIONS BACKGROUND 

Holloman AFB has been actively involved 
with the City of Alamorgordo for over 50 years, and 
has participated in numerous community outreach 
programs (see RCRA Facility Investiga
tion--Hoi/oman Air Force Base, New Mexico, Table 
2 Phase I Work Plan) (Radian, 1993). 

The primary community concern is centered 
on potential impacts to groundwater and soil. Any 
activity, past or present, that would affect water 
and/or soil quality is the focus of both the Table 3 
RFI and the CRP proposed for the Base. 

Ongoing efforts to provide local citizens the 
opportunity to express concerns and issues will be 
made throughout the RFI activities at the Base. 
There have been two previous public involvement 
meetings associated with the Base: 1) the RFA at 
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Holloman AFB and the subsequent Hazard and Solid 
Waste Amendments permitting process conducted 
for the Table 2 RFI (Radian, 1993), and 2) public 
meetings held on 26 August 1993 to consider the 
proposed plans for 29 waste sites (see Proposed 
Plans--Investigation, Study and Recommendation for 
29 Waste Sites) (Radian, July 1993). Just as RCRA 
requires a public comment period on a draft permit 
before beginning the RFI, other comment periods 
and public meetings will be. held at significant 
milestones. 

In addition, EPA Region VI requires that a 
notice of final decision on whether to issue or deny 
RCRA permits be sent to anyone who has submitted 
written comments on the draft decision. The re
sponse to comments allows a community member 
additional opportunities to express concerns. 
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COMMUNITY RELATIONS OBJECTIVES 

The community relations objectives for the 
Table 3 RFI at Holloman AFB are the same as those 
presented for the Table 2 RFI (Radian, 1993). The 
four objectives are the following: 

Provide the community with informa
tion-articulate and clarify key issues; 

Establish communication between the 
Base and the community at large; 
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Respond to community concerns and 
needs that arise during the RFI; and 

Provide for citizen input and involvement 
during the corrective measures imple
mentation process. 

Refer to the CRP for the Table 2 RFI (Ra
dian, 1993) for details on each of the four objectives. 
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COMMUNITY RELATIONS TECHNIQUES 

The community relations techniques for the 
Table 3 RFI at Holloman AFB are the same as those 
presented for the Table 2 RFI (Radian, 1993). The 
six techniques are the following: 

Develop a site mailing list; 

Prepare information fact sheets and 
newsletter; 

Maintain information repositories; 
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Hold semiannual public meetings; 

Involve the community in support of a 
remedy selection; and 

Prepare decision documents and 
responsiveness summary. 

Refer to the CRP for the Table 2 RFI (Ra
dian, 1993) for details on each of the six techniques. 
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Section 6 
TECHNICAL REVIEW COMMITTEE 

The Base has established a technical review 
committee in conjunction with the ongoing Installa
tion Restoration Program at Holloman AFB. The 
committee reviews and comments on actions and 
proposed actions for removal of hazardous sub
stances at the Base. The committee includes repre
sentatives from the Air Force, EPA, the New Mexico 
Environment Department, and the community. 
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The technical review committee meets twice 
a year to discuss both the results of field investiga
tions and proposals for interim final cleanup activi
ties. Future meetings should be held before any 
public meetings with the community as a review 
process only. 
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DOCUMENTS IN THE INFORMATION REPOSITORIES 

An information respository has been estab
lished for the Base. The documents that will be 
maintained in the information repositories are the 
following: 

Site investigation reports; 

Chain-of-custody forms; 

Guidance documents; 

RFI reports; 

CRP· . 
Fact sheets; 
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Public comments repositories (including a 
late-comments section); and 

Index to documents in record. 

Locations of the information repositories: 

Alamogordo Public Library 
Alamogordo, NM 88003 
(505) 439-4140 
M, W, F, & Sat. 10:00 a.m.-6:00p.m. 
Tue & Thur. 10:00 p.m.-8:00p.m 
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Elected Officials: 
Federal 

Honorable Pete V. Domenici 
U.S. Senator 
1065 South Main, Bldg D, Ste I 
Las Cruces, NM 88005 

Honorable Joe Skeen 
U.S. Representative 
1065 B. South Main, Suite A 
Las Cruces, NM 88005 

Honorable Bill Richardson 
U.S. Representative 
411 Paseo de Peralta 
Santa Fe, NM 87501 

Honorable Steve Schiff 
U.S. Representative 
625 Silver Ave S.W., Suite 140 
Albuquerque,NM 87102 

Honorable Jeff Bingaman 
U.S. Senator 
148 Lorretto Towne Center 
505 South Main 
Las Cruces, NM 88005 

State 
Honorable Diana Duran 
917 Indigo Loop 
Alamogordo, NM 88310 

Honorable Mario Torrez 
616 lOth Street 
Alamogordo, NM 88310 

Honorable David Townsend 
2607 St. Andrews Court 
Alamogordo, NM 88310 

City of Alamogordo 
Honorable Dan King 
Mayor of Alamogordo 
City Hall, P.O. Box 129 
Alamogordo, NM 88310 
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State and Federal 
HQACC/CEVR 
129 Andrews Street, Suite 102 
Langley AFB, VA 23665-2769 

Mr. Clent Bailey 
U.S. Fish and Wildlife Service 
3530 Pan American Hwy, NE 
Albuquerque, NM 87107 

U.S. Forest Service 
Federal Building 
1101 lOth Street 
Alamogordo, NM 88310 

Mr. Gunther Diehl 
New Mexico Environment Department 
411 E. lOth Street 
Alamogordo,NM 88310 

New Mexico Environment Department 
Surface Water Quality Bureau 
P. 0. Box 26110 
Santa Fe, NM 87502 

Mr. David Morgan 
New Mexico Environment Department 
Groundwater Protection and Remediation Bureau 
1190 St. Francis Drive 
Santa Fe, NM 87502 

Mr. Steve Pullen 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
525 Camino de Los Marquez 
Santa Fe, NM 87502 

Mr. Bill Fuchs 
White Sands National Monument 
P. 0. Box458 
Alamogordo, NM 88310-0478 

Mr. Scott Ludwig 
Bureau of Land Management 
1800 Marquess 
Las Cruces, NM 88005 
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Mr. Hector Magallanes (STEWS-ES-E) 
U.S. Army White Sands Missile Range 
White Sands Missile Range, NM 88002-5076 

Mr. Robert Myers 
U.S. Geological Survey 
Water Resources Division 
Dept. 3167, P. 0. Box 30001, NMSU 
Las Cruces, NM 88003-0001 

Mr. Yvette McKenna (ATZC-DOE-M) 
U.S. Army Defense Artillery Center 
Fort Bliss, TX 79734-0400 

Mr. Thomas W. Merlan 
State Historic Preservation Officer 
228 Villa Riveria, Room 101 
Santa Fe, NM 87503 

State Director 
Bureau of Land Management 
P. 0. Box 27115 
Santa Fe, NM 87502 

District Chief, WRD 
U.S. Geological Survey 
4501 Indian School Road, NM 
Suite 200 
Albuquerque, NM 87110-3929 

Governor of New Mexico 
Capitol Building 
Santa Fe, NM 87503 

Mr. John Pittenger 
New Mexico Game and Fish Department 
State Capitol, Villagra Building 
P. 0. Box 25112 
Santa Fe, NM 87501 

Mr. Lowell Seaton 
U.S. EPA 
First Interstate Bank Tower 
1445 Ross Avenue 
Dallas, TX 75202 

Ms. Mary Schmitt 
Alamogordo Public Library 
920 Oregon A venue 
Alamogordo, NM 88310 
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Mesilla Valley Audobon Society 
P. 0. Box 3127 UPB 
Las Cruces, NM 88001 

New Mexico State Clearing House for Intergovern
mental Review 
Dept. of Finance and Administration 
Room 425, State Capitol 
Santa Fe, NM 87503 

Regional Director 
Planning and Cultural Resources 
Southwest Region 
National Park Service 
P. 0. Box 728 
Santa Fe, NM 87504-0728 

New Mexico Energy, Mineral, and Natural Re
sources Department 
State Forestry Division 
Villegra Bldg., 400 Galisteo Street 
Santa Fe, NM 87503 

New Mexico State University 
Fishery and Wildlife Sciences Dept. 
P. 0. Box 4901 
Las Cruces, NM 88003 

Other 
The Nature Conservatory 
New Mexico Field Office 
2808 Central A venue, NE 
Albuquerque,NM 87131 

Mr. Bob Barnett 
President, NM Wildlife Federation 
121 No Name Road 
Dexter, NM 88230 

Ms. Gwen Wardwell 
President, Rio Grande Chapter 
Sierra Club 
P. 0. Box 9191 
El Paso, TX 79983 
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Appendix C 
NEWS MEDIA LIST 

Newspapers 

Alarrw gordo Daily News 
518 24th St. 
Alamogordo, NM 88310 
(505) 437-7120 

Las Cruces Sun News 
(505) 523-4581 

El Paso Times 
(915) 546-6100 

The Albuquerque Journal 
(505) 823-3800 

Television 

KZlA (Las Cruces) 
(505) 526-4848 

KRWG (Las Cruces) 
(505) 646-2222 

KSNM (Las Cruces) 
(505) 522-8815 

KTSM (EI Paso) 
(915) 544-6397 

KDBC (El Paso) 
(915) 532-6551 

KVIA (El Paso) 
(915) 532-7777 

KOBR (Roswell) 
(505) 625-886~ 

KBIM (Roswell) 
(505) 623-6606 

KGGM (Albuquerque) 
(505) 243-2285 

KOB (Albuquerque) 
(505) 243-4411 

KOAT (Albuquerque) 
(505) 884-7777 

KGSW (Albuquerque) 
(505) 842-1414 
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Radio 

KINN/KZZX 

KPSA 

KYEE 

P.O. Box 618 
Alamogordo, NM 88310 
(505) 437-4440 

. 1. 
P.O. Box 720 
Alamogordo, NM 8S31,0 
(505) 437-1505 

P.O. Box 1848 
Alamogordo, NM 88311 
(505) 434-1414 

Area Military 
Installations 

Cannon AFB Public Affairs (DSN) 681-4131 

Kirtland AFB Public Affairs (DSN) 246-5591 

White Sands Missile Range Public Affairs 
(FAX) 678-7174 

Fort Bliss Public Affairs 
(FAX) 668-2995 
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