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Enclosed are two bound copies and one electronic copy of the two volume final 28 Sites 
Phase I RFI Work Plan for the above referenced project. The Work Plan provides the 
details associated with the proposed investigations as well as the Quality Assurance 
Project Plan (QAPP) and the Community Relations Plan (CRP). 

If you have any questions, please contact Mr. Warren Neff, (HAFB, NM) at 
(505) 479-3931. 

Michael W. Holder 
Project Director 

MWH:rlm 

cc: Ron Stirling--US ACE, Omaha 
Roger Wilkson--Holloman AFB 
Wally Hise--Radian/3 



MEMORANDUM 

TO: Richard Mayer--U.S. Environmental Protection Agency, Region VI 

FROM: Michael W. Holder--Radian Corporation 

CC: Ms. Judith Espinosa--Secretary, New Mexico Environment Department 

DATE: 25 May 1993 

SUBJECT: Response to Agency Comments on the Holloman Air Force Base, NM, 
28 Site Phase I RFI Work Plan 

Holloman Air Force Base (HAFB) received comments on the 28 Site Phase I RFI Work 
Plan from the U.S. Environmental Protection Agency (EPA) on 16 April 1993. The New 
Mexico Environmental Department (NMED) also provided comments on the Work Plan 
to the EPA, which were incorporated into the correspondence received by HAFB. The 
revised Phase I RFI Work Plan submitted with this memorandum incorporates responses 
to the Agency's comments as well as the conclusions of several telephone conversations 
and one meeting between HAFB personnel and you. A brief summary of the infor
mation included in the revised Work Plan is provided below. 

Waste Oil Tanks and Oil/Water Separators 

• 

• 

• 

• 

A schematic of the tank and oil/water separator systems is provided along 
with information describing their operation. 

Information concerning the historical disposal of wastes from buildings 
associated with these units is provided. 

A description of the operation of the halon vapor monitoring system 
installed around three of the tanks is included in Section 4.0 of the Work 
Plan. Historical vapor monitoring results for these tanks are included in 
Section 4. 

Information regarding the past operation of oil/water separators and their 
associated piping and evidence (none found) of possible past overflows is 
provided. 
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• 

• 

• 

As we discussed, no tanks will be removed during the Phase I RFI due to 
budgetary constraints, conflicts with the New Mexico Underground Storage 
Tank (UST) regulations, and future use now planned for these units. 

Detailed descriptions of the integrity testing procedures for the tanks, the 
oil/water separators, and their associated piping are provided in Section 
3.2.4 of the RFI Work Plan. As discussed, integrity testing will not ensure 
that oil/water separators will not overflow in the future or have not 
overflowed in the past. Integrity testing is being performed to determine if 
releases have occurred from the sides and floors of the tanks and oil/water 
separators and from the walls and joints of the associated piping. Future 
overflows of the separators will be prevented in the same manner as they 
have been prevented in the past: through routine inspection and main
tenance procedures. 

The results of all integrity tests performed will be included in the Phase I 
RFI report. 

Sampling Activities 

• 

• 

• 

• 

Additional boreholes are included for all tanks and oil/water separators, 
and the interval between 3 and 4 ft below the bottom of the units has been 
added to the required sampling depths for each solid waste management 
unit (SWMU). 

Visually contaminated intervals between the ground surface and the bottom 
of tanks and separators will be sampled. At non-tank/separator SWMUs, 
visually contaminated intervals will be sampled where the highest degree of 
contamination is visible. All visually contaminated samples will be 
analyzed for semivolatile organic compounds (SW8270) in addition to the 
analyses already scoped for individual SWMUs. 

A review of past analytical results for samples collected from oil/water 
separators at HAFB is included in the Work Plan. Additional sampling 
and analysis of tank and separator contents during the Phase I RFI is 
based on the results of the historical sampling. Tank and separator con
tents will be analyzed separately. 

The results of five past sampling programs at the sewage lagoons were 
reviewed and summarized. This information is presented in Section 4.22.2 
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• 

• 

• 

• 

• 

• 

• 

• 

• 

of the Work Plan along with an analyte list for the sampling of SWMUs 
155 and 156. The analyte list consists of those compounds routinely 
detected during the past investigations as well as the routine analytical 
parameters for the RFI listed in Table 3-3 of the Work Plan. As we 
discussed, the wastewater recirculation line (SWMU 184) will not be 
investigated during the Phase I RFI. Investigation of this SWMU will 
occur during closure of the sewage lagoons in the next 2 to 3 years. 

A trench has been scoped for investigations at SWMU 135 in place of the 
hand-auger borings. 

Since it is not feasible to perform trenching at SWMU 138, hand-auger 
borings have been scoped for the interior of the pit. 

The Work Plan scope for SWMU 118 also includes investigation of SWMU 
132 and Area of Concern-A (AOC-A). These plans are contained in the 
Phase I RFI Work Plan and were also submitted under separate cover by 
HAFB. 

The investigations at SWMU 129 have been adjusted to meet the require
ments of EPA comments. This section also includes information on the 
Phase II RFI plans for SWMU 178 and the surrounding area. These plans 
were also submitted under separate cover by HAFB. 

The soil gas survey at SWMUs 54 and 55 has been replaced with two soil 
borings at each SWMU. 

As discussed, the boring nearest the stained soils at SWMU 56 was moved 
to within the stained area. 

Analysis for volatile organic compounds (SW8240) has been added for 
SWMU 63. 

Analysis for metals has been included at SWMU 71. In addition, the 
borings have been moved to within 2 ft of the pads. 

The sampling locations at SWMU 91 have been centered and will be 
drilled to 6 ft below the ground surface. This SWMU discharges to an 
oil/water separator. 
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• 

• 

• 

• 

• 

• 

• 

• 

The northern boring has been moved south of the pad in the drainage 
ditch adjacent to SWMU 136. A drainage pit does not exist for this unit. 

The investigations conducted at SWMU 141 as part of the Preliminary 
Assessment/Site Investigation (PA/SI) in February /March 1993 are 
included in Section 4.19.2 of the Work Plan. 

The investigations at SWMU 164 have been revised to address EPA's 
comments. 

A soil sample is scoped for the investigation at SWMU 124 . 

The sampling plan for SWMU 155 has been revised to include trenching in 
order to determine if vertical migration has occurred. 

A schematic of the piping associated with SWMU 156 is provided in the 
Work Plan. Boring locations have been added (and adjusted) to facilitate 
the detection of past releases. However, as can be seen by the piping, 
waste materials were allowed to freely move between the tanks in the 
system. Since all wastes originated from the same sources, were evenly 
mixed, and received the same treatment regardless of the tank they resided 
in; the distribution and composition of wastes (if still present) will be 
uniform. Therefore, HAFB believes composting of materials collected 
from individual tanks is justified. 

The sampling plan for SWMUs 165/177/179/181 has also been submitted 
under separate cover to the Agency by HAFB. The term "washrack" was in 
error and has been deleted from the Phase I RFI Work Plan. The sen
tence should have read "drainage troughs." The troughs are separate from 
the drainage trenches, which are natural, topographic drainage features. 
The troughs ended in sumps, some of which were adjacent to the natural 
drainage trenches. The HydroPunch survey is being conducted to delineate 
the extent of groundwater contamination. No wells are planned as part of 
the Phase II RFI investigations. Once the extent of contamination is deter
mined, wells (if necessary) could be installed as part of the final remedy if 
long-term monitoring is required. 

Additional information from previous investigations is included for SWMU 
101. Other documentation of investigations at this site is also referenced 
and will be submitted to EPA upon request. 
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• Additional sampling (vertical) will be performed at AOC-A. The iden
tification of drainage contributors is also provided. 

Base Sewer System 

• 

Scheduling 

• 

Section 3.2.5 of the Work Plan provides detailed information on inves
tigation procedures for SWMU 183. As discussed, smoke testing will be 
performed, followed by TV'ing of suspect portions of the sewer lines. No 
sampling will occur for the SWMU until the above procedures have been 
completed and a sampling and analytical plan can be developed. 

The schedule has been altered to reflect initiation of field activities within 
3 months of Work Plan approval and the submittal of the RFI report 
within 15 months of Work Plan approval. 

The above items are addressed in detail in the Work Plan. If you have any questions, 
please contact Warren Neff (HAFB) at (505) 479-3931. 
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PURPOSE OF DOCUMENT 

a. This Phase I RCRA Facility Investigation (RFI) Work Plan is for use by the selected 
RFI Contractor and Laboratory for the conduct of the Phase I RFI at Holloman Air Force 
Base (AFB), New Mexico. It was prepared for, and in cooperation with, the Base 
Environmental Office: 49 CES/CEV, 550 Tabosa Avenue, Holloman AFB, NM 88330-
8458, (505) 479-3931. The RFI Work Plan includes four of the six plans required by the 
Base's federal Hazardous and Solid Waste Amendment (HSWA) Permit. The four plans 
included are: the Sampling and Field Measurements Plan; the Data Management Plan; the 
Quality Assurance Project Plan (QAPP); and the Community Relations Plan (CRP). 
Information contained in these plans is designed to: 1) facilitate the investigation of 43 
RCRA solid waste management units (SWMUs) and two Areas of Concern (AOCs) which 
may have potentially released hazardous waste or hazardous constituents to the environ
ment; and 2) to determine if a release of hazardous waste or hazardous constituents to the 
environment has occurred from any of the 43 SWMUs and two AOCs. 

b. The Sampling and Field Measurements Plan and the Data Management Plan are 
contained in Volume I and are referred to as the "Phase I RFI Work Plan". The Work Plan 
details the procedures for investigatory methods, sample collection, waste management, data 
management, and reporting. It also identifies the SWMU-specific potential contaminant 
migration pathways and the potential receptors of the contamination. Information 
describing each SWMU is provided as well as SWMU specific investigation and sampling 
plans. 

c. 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 Phase I RFI. 
Measurement Data Quality Objectives and acceptance criteria are provided for laboratory 
analytical results. Analytical methods to be used for sample analysis during the investigation 
are cited and described. 

d. The CRP, also contained in Volume II, presents the mechanisms for public 
dissemination of information during .the conduct ofihe Phase I RFI. A discussion of public 
involvement in the RCRA process is provided, ,as well as information concerning the 
inves~gation and ifs rolei~ the Base's on-going suite of..ennronmental investigations. 



Quality Assurance Project Plan Revisions 

(Volume II) 



Summary of Proposed Changes to QAPP 
Revision 2 -- 22 September 1993 

Added three paragraphs to describe purpose 
and contents of Volume III of project Work 
Plan. 

Added 22 September 1993 -- Revision 2 to 
QAPP title page. 

The Project Management Plan, Site Safety 
and Health Plan, and Waste Management 
Plan are required by Base HSW A permit 
and were added to Work Plan document as 
Volume Ill. 

Modified title page to reflect the proposed 
changes to QAPP. 

Modified QAPP title to reflect the change 
in the project name. 

Modified project title to Quality Assurance 
Project Plan (QAPP) for RCRA Facility 
Investigation, Holloman Air Force Base, New 
Mexico Wi'big'j Phase I RFI Work Plan I , ·=·=·=·=·=·=·=·=·=·=·=·=·=·=·=·=·=·= 

iii - ix 

1.0 I of 5 

1-1 3 of 5 

1-1 4 of 5 

Added Revision number 2 and 9/22/93, to 
Table of Contents, as appropriate. Page 
numbers and section numbers are updated to 
reflect changes to the QAPP. 

Added ffi~i~i:~:~ to references to project name. 

Changed Table 1-1 title to Solid Waste 
nt Units (SWMUs) for #@gJ.~i!::g 

RFI Work Plan 

Updated revision number, dates, and 
pages of sections, tables, and figures to 
reflect the proposed changes. 

Modifications made to reflect change in 
project name. 

Modification made to reflect change in 
project name. 

Modifications made to reflect changes in 
the Holloman AFB HSW A permit. 



3.0 

3 3-1 

3 3-1 

3 3-1 

3.1 

3 3-2 

2 of 16 

5 of 16 

5 of 16 

5 of 16 

6 of 16 

Proposed Changes to QAPP, continued 

First sentence of second paragraph changed to I Table 2 added to reflect change in project 
A quality assurance/quality control (QA/QC) name. 
program will be used to ensure that the 
anaytical DQOs are met for the Holloman 
AFB W!P:ii!:® Phase I RFI. 

Added precision and accuracy objectives for 
ignitability (SW1010/SW1020) and 
nonhalogentated volatile organics (SW80 15). 

Modified footnote d to read: Method does not 
specify precision and accuracy criteria. Prior 
to sample analysis, the contracted Analytical 
Laboratorv must provide performance based 

&r.v:; 

lgnitability objectives added to correct an 
oversight in previous revisions. Nonhalo
genated volatile organics objectives added 
because this method was added to 
adequately characterize investigation 
derived wastes (IDW). 

Added to clearly reference where 
laboratory-specific criteria are 
documented in this QAPP. 

Added for clarification. 

Added for clarification. 

12 of 16 I Change reporting limits for benzoic acid to 50 I This change corrects a typographical error. 
Jlg/L (water) and 1700 Jig/kg (soil). 



Proposed Changes to QAPP, continued 

5 I 5-2 I 3 of 11 I Remove entries for reference method Samples will not be collected for the 
EPA:l60.1. analysis of total dissolved solids. 

7 I 7-1 I 4 of 25 I Added Nonhalogenated volatile organic lOW samples will be analyzed for non-
analytes. halogenated volatile organic compounds. 

7 I 7-1 I 10 of 25 Change reporting limits for benzoic acid to 50 This change corrects a typographical error. 
JLg/L (water) and 1700 Jig/kg (soil). 

7 I 7-1 I 10 of 25 Added aniline as Method 8270 target analyte. To characterize lOW aniline was added to 
Method 8270 target analyte list. 

7 I 7-1 I 13 of 25 Added N-nitrosdimethylamine (NOMA) as NOMA is a breakdown product of 
Method 8270 target analyte. UOMH. Because a release of UOMH is of 

interest, and UOMH is very unstable, 
NOMA was added to the Method 8270 
target analyte list. 

7.13 I -- I 19 of 24 I Added section to describe analysis of non- lOW samples will be analyzed for non-
volatile organics (Method 80 15). halogenated volatile organic compounds. 

7.13- I -- I 19-24 of Changed sections 7.13 through 7.22 to 7.14 Changed section numbers to allow Method 
7.22 25 through 7.23. 8015 description to be inserted. 

8 I 8-1 I 2 of 15 Change table title to Summary of Calibration This change corrects a typographical error. 
Procedures. 

8 I 8-1 I 3 of 15 I Inserted calibration requirements associated lOW samples will be analyzed for non-
with Method 8015. halogenated volatile organic compounds. 

8.9 I -- I 8 of 15 Added section to describe calibration lOW samples will be analyzed for non-
requirements for nonhalogenated volatile halogenated volatile organic compounds. 

anic analyses. 

8.9-8.17 I -- I 8-15 of Changed sections 8.9 through 8.17 to 8.10 I Changed section numbers to allow Method 
15 through 8.18. 8015 description to be inserted. 



9 9-1 several 

9 9-1 9 of 19 

9 9-2 15 of 16 

9 9-3 15 of 16 

9 9-4 15 of 16 

14.1 I of 2 

a Added text is noted in t~P:Un!. 

Proposed Changes to QAPP, continued 

Added references to Tables 9-2, 9-3, and 9-4. 

Added quality control requirements associated 
with Method 8015. 

Changed RFI final report to ffii!m!ij!\~ RFI final 
report. 

These tables are added to clearly specify 
the tolerance limits for QC samples. The 
tolerance limits are taken from the 
referenced methods, or from laboratory
specific performance based data where the 
method does not specify limits. 

Added to clearly specify limits and 
reference the added tables. 

IDW samples will be analyzed for non
halogenated volatile organic compounds. 

Added to clearly specify tolerance limits. 

Added to clearly specify tolerance limits. 

Added to clearly specify tolerance limits. 

Modification made to reflect change in 
project name. 

b EPA Region VI agrees (A) and the approved change is made or disagrees (D) and change is not approved or made to the QAPP. 
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QUALI1Y ASSURANCE PROJECf PLAN APPROVAL 

This Quality Assurance Project Plan (QAPP) was developed to ensure that all 

environmental data generated during the Phase I RCRA Facility Investigation (RFI) at 

Holloman Air Force Base (AFB), New Mexico are scientifically valid, defensible, 

comparable, and of known and acceptable precision and accuracy. The signatures below of 

key project personnel indicate concurrence with the procedures specified in the plan and a 

commitment to disseminate the plan and the philosophy of quality to all project personnel. 

Environmental Coordinator, 
Holloman AFB 

Project Manager, 
RFI Contractor 

QA Coordinator, 
RFI Contractor 

Laboratory Director, 
Analytical Laboratory 

Project Manager, 
US ACE 

Project Chemist, 
USACE 

Project QA Officer, 
MRD Laboratory 

Signature Date 

11 
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This section provides an overview of the Table 2 Phase I RFI, the purpose of 

the investigation, and the basis for the selection of analytical parameters included. As 

discussed in Section 1.1 of the Table 2 Phase I RFI Work Plan (Volume I), a limited 

number of solid waste management units (SWMUs) which have been previously investigated 

are included for Phase II RFI studies. The Phase II investigations will occur simultaneously 

with the Table 2 Phase I RFI and are subject to all the sampling and analytical requirements 

as contained in the Table 2 Phase I RFI Work Plan and QAPP. 

1.1 Scope and Purpose 

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 

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 in New Mexico to the United States Environmental Protection 

Agency (U.S. EPA, Region VI). 

The QAPP provides guidance for the collection and analysis of all soil, waste, 

tissue, and water samples pertaining to the Phase I 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 4.0 (for site-specific sampling plans) of the Phase I RFI 

work plan. 
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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, regardless of the particular sample medium, the 

labeling, handling, and shipping of samples follow set procedures. Also, the chain-of-custody 

and sample handling requirements are similar. Likewise, following an initial sample 

preparation, the determination of analyte concentrations (e.g., by gas chromatography or gas 

chromatography /mass spectrometry) follows standard methods with established procedures. 

This QAPP is intended to provide a thorough picture of these common QAjQC 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 int the written 

QAPP, in the form of addenda or revisions to the QAPP following approval by USEPA, 

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). 

1.2 RFI Site Identification 

Phase I of this RFI has been designed to document the presence or absence 

of hazardous waste or hazardous constituents in groundwater and soils due to possible 

releases from the SWMUs shown in Table 1-1. In addition, Phase II investigations to 

determine the nature and extent of known releases are included in this Phase I RFI Work 

Plan. As shown in Table 1-1, only seven SWMUs and one Area of Concern (AOC) are 

scoped for Phase II investigation. These SWMUs are located adjacent to SWMUs being 

investigated under Phase I and the activities will occur simultaneously. 
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Solid Waste Management Units (SWMUs) for Table 2 Phase I 
RFI Work Plan 

120 Bldg. 309 Waste Oil Tank I 
15a Bldg. 309 Oil/Water Separator 

121 Bldg. 316 Waste Oil Tank I 
17a Bldg. 316 Oil/Water Separator 

123 Bldg. 704 Waste Oil Tank I 
22a 704 Oil/Water 

126 I 
36a 

125 Bldg. 868 Fire Water Tank I 
32a Bldg. 868 Oil/Water Separator 

127 I 
39a 
135 Pit 

138 Bldg. 1166 Oil/Water Separator Drainage Pit I 
128 Bldg. 1166 Waste Oil Tank 
40a Bldg. 1166 Oil/Water Separator 

118 Bldg. 21 Pesticides Holding Tank I 
132b Bldg. 21 Leach Field II 

AOC-A b,c Bldg. 21 Pesticide Rinsewater Spill Area II 

129 Bldg. 1191 Spill Tank I 
178b Bldg. 1191 Fuel Runoff Pits II 

54 Bldg. 702 Waste Accumulation Area I 
55 702A Waste Accumulation Area 

56 I 

63 867 Waste Accumulation Area I 

71 Bldg. 1178A Waste Accumulation Area I 

78 Trim Pad 3 Waste Accumulation Area I 

75d DRMO Hazardous Waste Storage Area I 

91 816 Washrack I 

136 Bldg. 1119 Washrack Drainage Pit I 



156 

184 

165b 
177 
181 

179b 

101 

183 

AOC-Uc 

Table 1-1 

(Continued) 

Imhoff Tanks (5) 

Wastewater 

Bldg. 1176 Pond 
Bldg. 1176 Sumps 

Line 

Bldg. 1176 Drainage Trough 
Bldg. 1176 Discharge Box 

121 Landfill 

Lost River Basin 
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I 

I 

II 

I 

I 

I 

a SWMUs moved for HSWA Permit Table 3 to Table 2; HSWA permit modification request under review. 
b HSWA Permit, Table 1. 
c AOC = Area of concern. 
d HSWA permit modification request under review to remove from SWMU list due to permitted status. 
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Complete descriptions of these sites are provided in the RFI work plan, 

Section 2. Future Phase II RFI activities will be conducted only if the data from Phase I 

document that hazardous constituents have been released to the environmeht from the 

SWMUs under investigation. Future Phase II investigations would focus on determining the 

nature and extent of hazardous waste or hazardous constituents in the groundwater, soil, or 

surface water due to releases from the SWMUs. If a Phase II RFI is necessary, an 

addendum to this QAPP will be issued. The QAPP addendum would be subject to review 

and approval by U.S. EPA, Region VI. If no releases are identified in the Phase I 

investigation, then the RFI will be concluded. 
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PROJECT ORGANIZATION AND FUNCTIONAL AREA 

RESPONSIBILITIES 

The Contractor's project team for the Holloman AFB Phase I RFI will be 

composed of a Project Director, a Quality Assurance Coordinator, and one or more task 

leaders. Roles and responsibilities of key personnel are discussed below. 

2.1 Roles and Responsibilities 

The USACE Missouri River Division (MRD) Laboratory is responsible for 

providing quality assurance (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 direct

ing 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; 

• Assure technical quality of reports, memoranda, and other 
communications through review of results; 
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• Maintain contact with the USACE Project Manager and inform 
him/her on all aspects of the project including progress, problems, and 
recommended solutions; 

• Have responsibility for assuring that required staffing levels and 
technical expertise are provided; and 

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

The Quality Assurance Coordinator (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 defining data quality goals or requirements and in 
development of a project-specific, internal quality control system which 
is responsive to these goals; 

• Coordinating preparation of the project quality assurance reports that 
document the project-specific policies, organization, 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; 

• Providing the mechanism whereby quality assurance 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. 

For all tasks pertaining to the conduct of the RFI a task leader will be 

designated. His/her responsibilities include the plans, field activities, and the RFI report. 
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• 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 
QA Plan; and 

• Keeping the QA Coordinator and Project Director advised of any 
quality problems which arise. 

The Supervising Geologist will be responsible for all on-site activities, including 

monitor well installation, sample collection, field analysis, chain of 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. Sub

contractor staff managers assume ultimate responsibility for all _operations m their 

subcontracts. Subcontractors and key personnel are discussed below. 

2.2 Subcontractor Qualifications 

Minimum qualifications of project subcontractors are summarized m the 

following subsections. 
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The analytical laboratory's qualifications include current US Army Corps of 

Engineers 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 Phase I RFI Work Plan 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 Phase I RFI Work Plan 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 to complete the work as stated in the Holloman AFB Phase I RFI Work 

Plan. 

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 Phase I RFI Work Plan. 
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As described in Section 1.2 of the Work Plan, data quality objectives of the 

Holloman AFB Phase I RFI will be to: 

are: 

• Determine if a release of hazardous waste or hazardous constituents 
has occurred at each SWMU; and 

• Identify potential migration pathways through which contamination may 
affect human health and identify potential receptors of this 
contamination. 

Similarly, the DQOs for the Phase II RFI activities described in the Work Plan 

• Determine the nature and extent of known releases at each SWMU; 
and 

• Determine the need for a Corrective Measures Study (CMS) at each 
SWMU. 

To support the overall objectives, chemical data quality objectives (DQO) must 

be established. The chemical DQOs are to: 

• Collect samples specified in Section 4 of the Work Plan 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. 
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Measurement data representativeness is a function of sampling strategy and 

will be achieved using the procedures discussed in Sections 3 and 4 of the Work Plan. 

Potential for sample contamination will be minimized by the use of decontamination 

procedures specified in Section 3.1.3 of the Work Plan. Data comparability will be achieved 

using standard methods and standard units of measure as specified in the methods described 

in Section 7. Analytical imprecisional bias will be controlled through the use of a quality 

control (QC) program using prescribed QC samples and the corrective actions specified in 

Section 9. Imprecision and bias in natural matrix samples will be estimated by standard QC 

methods such as matrix spikes and field duplicates. Confirmation of chemical identity will 

be performed for gas chromatography (GC) analytical methods using second column 

confirmation procedures for samples with detected compounds or by mass spectrometry. 

A quality assurance/quality control (QA/QC) program will be used to ensure 

that the analytical DQOs are met for the Holloman AFB Table 2 Phase I RFI. 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 quality control 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 logbooks. 

Sample analysis error will be controlled through the use of standard analytical methods, 

following standard operating procedures (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. 
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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, quality control check samples (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 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 bases for these estimates are, in 

most cases, described in the methods. The analytical laboratory will be able to document 

that the QA/QC procedure in each standard method, Chapter 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. 
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Analytical Precision and Accuracy Objectives 

Metalsc SW6010 20% 80-120% 
ICPES 

Arsenic SW7060 20% 75-125% 
Graphite Furnace AA 

Cadmium SW7131 20% 75-125% 
Furnace AA 

Lead SW7421 20% 75-125% 
Furnace AA 

Mercury SW7470/7471 20% 80-120% 
Cold V AA 

Selenium SW7740 20% 75-125% 
Furnace AA 

Thallium SW7841 20% 75-125% 
Graphite Furnace AA 

Halogenated SW8010 See Method See Method 8010, 
Volatile Organics 8010, Table 3 Table 3 

Aromatic Volatile SW8020 See Method See Method 8020, 
GC 8020, Table 3 Table 3 

Pesticides/PCBs SW8080 See Method See Method 8080, 
GC/ECD 8080, Table 3 Table 3 

Organophosphorus SW8140 50% d 50-150% d 

Pesticides GC 

Chlorinated SW8150 50% d 50-150% d 

Herbicides GC 

Volatile Organic SW8240 See Method See Method 8240, 
GC/MS 8240, Table 6 Table 6 

Semivolatile SW8270 See Method See Method 8270, 
Organic GC/MS 8270, Table 6 Table 6 
Compounds 
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(Continued) 

Nonhalogenated SW8015 
Volatile GC/FID 

Cyanide SW9012 
Colorimetric 

Nitrate/Nitrite £353.1 
Colorimetric 

Total Recoverable £418.1 
Petroleum Infrared Spectrometry 

Ignitability SW1010/SW1020 

Sulfide SW9030 
Titrimetric 

Hardness, as £130.2 
CaC03 Titrimetric 

50% 

20% 

20% 

20% 

30% 

20% 
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50-150% 

80-120% 

80-120% 

80-120% 

79.5-82.5°F e 

75-125% 

80-120% 

a 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. 

c ICPES metals: antimony, barium, beryllium, cadmium, chromium, cobalt, copper, nickel, silver, tin, vanadium and zinc. 

d Method does not specify precision and accuracy criteria. Prior to sample analysis, the contracted Analytical Laboratory must provide 
performance based criteria. Refer to Section 9 for laboratory-specific performance based criteria. 

e Reagent-grade p-xylene is tested as QCCS samples. Precision and accuracy objectives are compared directly to QCCS measurement 
results rather than to calculated percent recoveries. 

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 of Water and Wastes, EPA-600/4-79-020. 
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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 of 

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 dilution 

effects. In general, dilutions will be performed only as directed in each representative 

method. For target analytes on gas chromatography/mass spectrometry (GC/MS) and gas 

chromatography (GC) analyses, dilution will be performed if the target analyte 

concentrations exceed the calibration range. For non-target analytes on GC/MS and GC 

analyses, dilutions will be performed when non-target 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. 



Cadmium 

Chromium (total) 

Cobalt 

Copper 

Silver 

Vanadium 

Zinc 

Cadmium 

Lead 

Mercury 

Selenium 

Thallium 
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Analytical Methods, Method Reporting Limits, 
and Maximum Contaminant Levels 

ICPES 6010 0.10 10 0.006 32 

ICPES 6010 0.010 1.0 2 5,600 

ICPES 6010 0.0020 0.2 0.004 0.2 

ICPES 6010 0.0050 05 0.005 80 

ICPES 6010 0.010 1.0 0.1 400 (VI) 
80,000 (III) 

ICPES 6010 0.010 1.0 o.o5e 

ICPES 6010 0.020 2.0 1.3 2,960 

ICPES 6010 0.010 1.0 0.05 e 400 

ICPES 6010 0.020 2.0 0.2 560 

ICPES 6010 0.020 2.0 we 24,000 

GFAA 7060 0.0040 0.4 0.05 0.4 

GFAA 7131 N/A 05 0.005 80 

GFAA 7421 0.0030 0.3 o.os= 

CVAA 7470/ 0.0002 0.02 0.002 24 
7471 

GFAA 7740 0.0050 05 0.05 400 

GFAA 7841 0.005 0.5 0.002 

ORGANocm.oRJNE PFSilCIDES AND PCBs (pgfL or pg/Kg) 

GC/ECD 8080 0.010 1.0 0.000002 0.04 

8080 0.010 1.0 0.000006 0.1 

GC/ECD 8080 0.010 1.0 0.00002 4 

8080 0.010 1.0 

GC/ECD 8080 0.010 1.0 0.0002 05 

8080 0.050 5.0 0.002 0.5 

GC/ECD 8080 0.010 1.0 0.002 05 

GC/ECD 8080 0.010 1.0 0.002 0.5 

GC/ECD 8080 0.010 1.0 0.0001 3 

8080 0.010 1.0 0.0001 2 
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(Continued) 

GC/ECD 8080 0.010 

Endosulfan I 8080 0.010 

Endosulfan II GC/ECD 8080 0.030 

Endosulfan sulfate GC/ECD 8080 0.050 

Endrin 8080 0.010 

Endrin aldehyde GC/ECD 8080 0.020 

8080 O.Ql 

epoxide GC/ECD 8080 0.010 

GC/ECD 8080 O.Ql 

8080 0.050 

GC/ECD 8080 050 

PCB-1016 8080 0.10 

PCB-1221 GC/ECD 8080 0.20 

PCB-1232 GC/ECD 8080 0.20 

PCB-1242 GC/ECD 8080 0.10 

PCB-1248 8080 0.10 

PCB-1254 GC/ECD 8080 0.20 

PCB-1260 0.20 

15 

Bois tar 0.15 

0.30 

Coumaphos GC/FPD 8140 0.30 

Demeton-0 GC/FPD 8140 050 

Demeton-S 8140 0.50 

Diazinon GC/FPD 8140 0.60 

Dichl01vos 8140 0.10 

Ethoprop GC/FPD 8140 0.25 

GC/FPD 8140 1.5 

GC/FPD 8140 0.10 

1.0 

1.0 

3.0 

5.0 

1.0 0.002 

2.0 

1.0 0.0004 

1.0 0.0002 

1.0 

5.0 0.04 

50 0.003 

10 0.0005 

20 0.0005 

20 0.0005 

10 0.0005 

10 0.0005 

20 0.0005 

20 0.0005 

150 

15 

30 

30 

50 

50 

60 

10 

25 

150 

10 
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0.000002 0.04 

24 

0.2 

0.08 

400 

0.6 

lOf 

10f 

10f 

10f 

lOf 

lOf 

lOf 

0.1 240 

0.001 3.2 

0.001 3.2 

0.03 72 

0.0001 2.41 
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(Continued) 

Naled GC/FPD 8140 0.30 

Ronnel GC/FPD 8140 0.30 

Stirophos 8140 5.0 

Tokuthion (Prothiofos) GC/FPD 8140 050 

GC/FPD 8140 0.15 

GC/FPD 8140 0.20 

8140 O.Q3 

HERBICIDES (p 

GC/ECD 8150 12 

8150 0.91 

GC/ECD 8150 5.8 

8150 0.27 

GC/ECD 8150 0.65 

8150 249 

GC/ECD 8150 192 

8150 0.20 

GC/ECD 8150 0.17 

GC/ECD 8150 0.15 

ORGANICS (pgfLorpgfKg) 

8240 100 

Benzene GC/MS 8240 5.0 

Bromodichloromethane 8240 5.0 

Bromomethane GC/MS 8240 10 

Carbon disulfide 8240 5.0 

Carbon tetrachloride GC/MS 8240 5.0 

Chlorobenzene 8240 5.0 

Chloroethane GC/MS 8240 10 

2-Chloroethyl vinyl ether GC/MS 8240 5.0 

Chloroform GC/MS 8240 5.0 

30 

30 

500 

50 

15 

20 

30 

120 O.Q7 

91 

580 0.2 

27 

65 

24,900 

19,200 

20 

17 0.05 

15 0.007 

100 

5.0 0.005 

5.0 O.Ql e 

10 

5.0 

5.0 0.005 

5.0 0.1 

10 

5.0 

5.0 0.1 
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1.75 4,000 

0.001 292 

0.001 3 

0.008 20 

240 

2,400 

1.1 2,400 

o.oz 40 

0.04 80 

35 8,000 

640 

80 

35 8,000 

24 

12 

0.05 112 

3.5 8,000 

56 

1,600 



Table 3-2 

(Continued) 

Dibromomethane GC/MS 8240 5.0 

1,2-Dichloroethane GC/MS 8240 5.0 

trans-1,2-Dichloroethene GC/MS 8240 5.0 

1,1-Dichloroethane GC/MS 8240 5.0 

1,1-Dichloroethene 8240 5.0 

1,2-Dichloropropane GC/MS 8240 5.0 

8240 5.0 

GC/MS 8240 5.0 

GC/MS 8240 5.0 

8240 5.0 

GC/MS 8240 50 

chloride 8240 5.0 

2-Butanone (MEK) GC/MS 8240 100 

4-Methyl-2-pentanone (MIBK) GC/MS 8240 5.0 

Styrene GC/MS 8240 5.0 

1,1,2,2-Tetrachloroethane GCfMS 8240 5.0 

Tetrachloroethene GC/MS 8240 5.0 

Toluene 8240 5.0 

Tribromomethane (Bromoform) GC/MS 8240 5.0 

1,1,1-Trichloroethane GC/MS 8240 5.0 

1,1,2-Trichloroethane GC/MS 8240 5.0 

Trichloroethene GC/MS 8240 5.0 

acetate GC/MS 8240 5.0 

Vinyl chloride 8240 10 

Xylenes (total) GC/MS 8240 5.0 

5.0 

5.0 0.005 

5.0 0.1 

5.0 

5.0 0.007 

5.0 0.005 

5.0 

5.0 

5.0 

5.0 0.7 

5.0 

5.0 0.005 

100 

5.0 

5.0 0.1 

5.0 0.01 e 

5.0 0.005 

5.0 0.75e 

5.0 0.1 

5.0 0.06e 

5.0 0.005 

5.0 0.005 

5.0 

10 0.001 e 

5.0 10 
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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 



Table 3-2 

(Continued) 

1,4-Dioxane 

Bromodichloromethane GC/HSD 8010 0.10 N/A 

Bromoform GC/HSD 8010 0.20 N/A 

Bromomethane 8010 0.12 

Carbon tetrachloride GC/HSD 8010 0.12 N/A 

Chlorobenzene 8010 0.25 

Chloroethane GC/HSD 8010 0.52 N/A 

Chloroform GC/HSD 8010 0.05 N/A 

2-Chloroethyl vinyl ether GC/HSD 8010 0.13 N/A 

Chloromethane 8010 0.08 

Dibromochloromethane 8010 0.09 

1,2-Dichlorobenzene GC/HSD 8010 0.15 N/A 

1,3-Dichlorobenzene 8010 0.32 

1,4-Dichlorobenzene GC/HSD 8010 0.24 N/A 

1,1-Dichloroethane 8010 O.D7 

1,2-Dichloroethane GC/HSD 8010 0.03 N/A 

1,1-Dichloroethylene GC/HSD 8010 0.13 N/A 

trans-1,2-Dichloroethylene GC/HSD 8010 0.10 N/A 

1,2-Dichloropropane GC/HSD 8010 0.04 N/A 

8010 0.34 N/A 

GC/HSD 8010 0.03 

GC/HSD 8010 0.03 N/A 

GC/HSD 8010 0.03 N/A 

8010 0.02 

GC/HSD 8010 0.12 N/A 

8010 0.03 

Vinyl chloride GC/HSD 8010 0.18 NA 

0.01 e 

0.1 

0.005 

0.1 

0.1 

0.1 

0.6 

600 

O.D75 

0.005 

0.007 

0.1 

0.005 

0.01 e 

0.005 

0.06 e 

0.005 

0.005 

0.001 e 
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0.003 64 

12 

88 

0.05 112 

5.4 

1,600 

115 

0.003 538 

83 

7,200 

290 

3.5 8,000 

8 

12 

1,600 

10 

0.0002 4 

35 

14 

10 24,000 

0.4 



Table 3-2 

(Continued) 

8020 0.2 0.005 

GC/PID 8020 0.2 N/A 0.1 

1,4-Dichlorobenzene GC/PID 8020 0.3 N/A O.o?S 

1,3-Dichlorobenzene 8010 0.4 N/A 

1,2-Dichlorobenzene GC/PID 8020 0.4 0.6 

8020 0.2 0.7 

8020 0.2 N/A 1.0 

8020 0.4 0.62e 

8270 10 330 

8270 10 330 

GC/MS 8270 10 330 

8270 10 330 0.0002 

GC/MS 8270 10 330 0.0002 

8270 10 330 0.0002 

GC/MS 8270 10 330 

GC/MS 8270 10 330 0.0002 

GC/MS 8270 50 1700 

8270 10 330 

8270 10 330 

8270 10 330 0.1 

GC/MS 8270 10 330 

8270 10 330 

8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

8270 10 330 

Chrysene GC/MS 8270 10 330 0.0002 
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24 

1,600 

290 

7,200 

8,000 

16,000 

160,000 

2 4,800 

35 8,000 

10 24,000 

0.6 9 

0.19 

0.79 

159 

140 320,000 

10 24,000 

16,000 

0.1 320 

0.00003 0.6 

3 6,400 

0.2 400 

22 g 



Table 3-2 

(Continued) 

8270 10 330 

GC/MS 8270 10 330 0.6 

8270 10 330 

GC/MS 8270 10 330 oms 
8270 10 330 

GC/MS 8270 10 330 

8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

8270 10 330 

GC/MS 8270 10 330 

GC/MS 8270 10 330 

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 

8270 10 330 0.001 

GC/MS 8270 10 330 

8270 10 330 0.05 

Hexachloroethane GC/MS 8270 10 330 

8270 10 330 

8270 10 330 0.0002 

8270 10 330 

8270 10 330 

8270 10 330 

8270 10 330 

8270 10 330 

Naphthalene GC/MS 8270 10 330 
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7,200 

29 

0.00008 2 

0.1 240 

28 64,000 

0.7 1,600 

3.5 8,000 

0.07 160d 

om 160 

1.4 3,200 

1.4 3,200 

0.4 

0.0004 90 

560 

0.003 500 

0.49 

0.004 7,370 

2 4,000 

2 4,000 

2 4,000 
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Table 3-2 

(Continued) 

8270 20 670 

GC/MS 8270 20 670 

8270 10 330 0.02 40 

GC/MS 8270 10 330 

8270 10 330 

8270 10 330 0.007 143 

8270 10 330 0.000005 0.1d 

8270 10 330 0.001 6 

GC/MS 8270 10 330 

8270 10 330 20 48,000 

GCfMS 8270 10 330 0.0002 

GC/MS 8270 10 330 35 8,000 

GCfMS 8270 10 330 0.003 70 

Colorimetric 9012 O.Ql 1.0 0.2 1,600 

Titrimetric 9030 1.0 100 

Recoverable Petroleum IR 418.1 0.4 40 
(TRPH) 

Hardness, as CaCct Titrimetric 130.2 10 N/A 

a 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. 

b Federal Drinking Water Standards Maximum Contaminant Levels (MCL), Office of Drinking Water, USEPA. 
c 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 ~ Reg., "Corrective Action for 
SWMUs at Hazardous Waste Management Facilities," Appendix E. The source of the RIDs 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. 

d Unless otherwise noted, RIDs or SFs used to calculate HBL are from the Electronic Handbook of Risk Assessment Values, which lists 
values from both IRIS and HEAST. 

e New Mexico Human Health Standard for Lead. 
Soil cleanup criteria for nonrestricted access area 40 CFR Section 761.123 is 10 ppm provided soil is excavated to 10 inches. 

9 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-Ciement Associates, Fairfax, Virginia, April 1, 1988. 



CVAA 
GC/ECD 
GCJFPD 
GCJHSD 
GC/PID 
GC/MS 
GFAA 
ICPES 
IR 
N/A 

Table 3-2 

(Continued) 

Cold Vapor Atomic Absorption 
Gas Chromatography/Electron Capture Detector 
Gas Chromatography/Flame Photometric Detector 
Gas Chromatography/Halide Specific Detector 
Gas Chromatography/Photoionization Detector 
Gas Chromatography /Mass Spectrometry 
Graphite Furnace Atomic Absorption 
Inductively Coupled Plasma Emission Spectroscopy 
Infrared Spectrometry 
Not Applicable 
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QC procedures used as an on-going control (i.e., feedback mechanism) for the 

analytical system are presented in Section 9, Table 9-1. 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. 



4.0 DATA QUALI1Y CALCULATIONS 
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Precision and accuracy are the two most important indicators of 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 Phase I RFI, precision will be assessed and controlled through the use 

of duplicate aces analyses. 

The relative percent difference (RPD) will be used to estimate precision for 

duplicate aces analyses and is calculated by: 

RPD= 
X _y 

l "'""2 X 100 
(Xl + 'XJ/2 

4.2 Accuracy 

For this project, accuracy of the measurement data will be assessed and 

controlled by continuing calibration check samples (CCCS) and quality control check 

samples (aces). 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 to preestablished acceptance limits (see Table 9-1). 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 
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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. 



5.0 SAMPLING PROCEDURES 
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The media sampled during the Phase I RFI include soil, soil gas, and wastes. 

The media sampled during the Phase II RFI include soil and groundwater (via HydroPunch 

and monitor wells). Phase I RFI samples will be analyzed for the presence or absence of 

the compounds listed in Tables 3-3 and 3-4,. or a subset of these compounds. Analytical 

methods performed on soil samples, from each SWMU, are summarized in Table 3-6 of the 

Work Plan. Phase II RFI samples will be analyzed to determine the nature and extent of 

contamination found during the 1991 29 Site Remedial Investigation. Analytical methods 

performed on groundwater samples, from each SWMU, are summarized in Table 3-8 of the 

Work Plan. Individual parameters for each analytical method are presented in Table 7-1 

of this QAPP. 

5.1 Sample Collection Procedures 

Sample collection procedures are discussed in Section 3.3 of the Phase I RFI 

Work Plan, field screening techniques are discussed in Section 3.1, and drilling, Hydropunch, 

and monitoring well installation procedures are discussed in Section 3.2. Samples will be 

representative with respect both to time and to spatial distribution. The majority of samples 

collected will be taken using grab sampling techniques. Composite samples will be collected 

from SWMU 156, if waste material is encountered. To minimize potential loss of target 

analytes, samples collected for volatile organics will be placed in sample vials first. 

5.2 Sample Containers, Preservation Procedures, and Holding Times 

To preserve the integrity of the sample before it is analyzed, proper sample 

containment, preservation methods, and holding times will be followed. Sample bottles, 

preservation methods, and holding times are given in Tables 5-1, 5-2, and 5-3. The sample 



Table 5-l 

Summary of Sample Containers, Preservation, and Holding Times for Soil Samples 

EPA:418.1 

SW-846:6010b 
sw-846:706ob 
SW-846:7421 b 
SW-846:7471 b 
SW-846:7740b 
SW-846:7841 

SW-846:8080b 

SW-846:8140 

SW-846:8150b 

SW-846:8240b 

SW-846:8270b 

SW-846:9012 

SW-846:9030 

SW-846:9045 

a N/S = Not Specified 

Total Recoverable Petroleum 
Hydrocarbons (TRPH) 

Metals 

Organochlorine Pesticides/PCBs 

Organophosphorus Pesticides 

Chlorinated Herbicides 

Volatile Organic Compounds 

Semivolatile Organic Compounds 

Cyanide 

Sulfide 

pH 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass or polyethylene a 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glass, Teflon-lined cap 

(1) 250 mL glassd 

b Toxicity Characteristic Leaching Procedure (TCLP) analytical methods. 
c pH can be analyzed from samples collected for other analyses except those collected for volatile organics. 

Refrigerated at 4°C N/Sa 

Refrigerated at 4°C N/Sa 

Refrigerated at 4°C 14 days 

Refrigerated at 4°C 14 days 

Refrigerated at 4°C 14 days 

No headspace, N/Sb 
Refrigerated at 4°C 

Refrigerated at 4°C 14 days 

Refrigerated at 4°C N/Sb 

Refrigerated at 4°C N/Sb 

Refrigerated at 4°C N/Sb 

28 days 

6 months, 
except Hg = 

28 days 

40 days 

40 days 

40 days 

14 days 

40 

14 days 

7 

ASAP 
'"dt:J~Cil 
~ ~ ~ ~ 

OCl ..... <' (") 
~ ~ ,..J. :::! • 

• • Cll 0 z N s· :::1 
9Nt:1z 
.. Cllzo 
N~ 0 :. 
0 '"0 :. 
o-t>ft Ul -sN 
-o' 

~ 
'"t -\0 
\0 w 



Table 5-2 

Summary of Sample Containers, Preservation, and Holding Times for Water Samples 

EPA:353.1 I Nitrate/Nitrite I (1) 500 mL glass or polyethylene Refrigerated at 4°C, pH <2 N/Sa 28 days 
w!H2S04 

EPA:418.1 I Total Recoverable Petroleum (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C, pH <2 N/Sa 28 days 
Hydrocarbons (TRPH) w/HCI 

SW-846:6010 

I 
Metals (1) 500 mL glass or polyethylene c pH <2 w/HN03, N/S a 

I 
6 months, 

SW-846:7060 Refrigerated at 4°C d except Hg = 
SW-846:7421 28 days 
SW-846:7470 
SW-846:7740 
SW-846:7841 

SW-846:8010 Halogenated Volatile Organics (2) 40 mL glass, Teflon-lined septa No headspace, Refrigerated at N/S a I 14 days 
4°C 

SW-846:8020 I Aromatic Volatile Organics I (2) 40 mL glass, Teflon-lined septa No headspace, pH <2 w/HCI, N/S a I 14 days 
Refrigerated at 4°C 

SW-846:8080 I Organochlorine (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C I 7 days I 40 days 
Pesticides/PCBs 

SW-846:8140 I Organophosphorus Pesticides (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 7 days 40 days 

(2) 1000 mL glass, Teflon-lined cap b 
1-d tn:o (/) 

SW-846:8150 I Chlorinated Herbicides Refrigerated at 4°C 7 days 40 days ~ ~ ('1) ('1) 
OQ,....$o 
('1) ('1) • ::t . 

SW-846:8240 I Volatile Organic Compounds I (2) 40 mL glass, Teflon-lined septa b No headspace, N/S a 14 days 
• • IJl 0 

z No·~ 
pH <2w/HCI, !=' N ~ Z 

Refrigerated at 4°C ·· C/)Zo 
(2) 1000 mL glass, Teflon-lined cap b 

(j.)('l) 0:. 
SW-846:8270 I Semivolatile Organic Refrigerated at 4°C 7 days 40 days 0~ :. 

Compounds .....,ft V\ 

-sN 
SW-846:8280 I Dioxins and furans (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 30 days 45 days -o-

('1) 
'"1 

SW-846:9012 I Cyanide I (1) 500 mL amber glass, Teflon-lined cap b pH > 12 w/NaOH N/S a 14 days -Refrigerated at 4°C \0 
\0 
(j.) 



Table 5-2 

(Continued) 

SW-846:9030 I Sulfide I (1) 500 mL glass, Teflon-lined cap b 

SW-846:9040 I pH (1) 500 mL glass 

EPA:130.2 I Hardness (1) 500 mL glass or polyethylene 

a N/S = Not Specified 
b Extra sample must be collected for matrix spike/matrix spike duplicate analyses. 
c One 250 mL sample will provide sufficient quantity for all metals analyses. 
d Surface water samples collected for dissolved metals will be field filtered. 
e ASAP = Analyze As Soon As Possible. 

I Zinc Acetate, pH >9 w/NaOH I N/S a I 
Refrigerated at 4°C 

Refrigerated at 4°C N/S a 

pH <2 w/HNO~ or w/H..,SO • N/S a I 

7 days 

ASAP 8 

6 months 

""dt;I~Cil 
~ ~ 0 0 

(JQ ...... .... (') 
0 0 ~. ::t 

•• r.n 0 
z Ns·~ 
? N ~ Z 
·· cnZo 
~ 0 0 :. 
0 '"0 :. 
-.(b VI 
._.SN 
..... 0" 

~ 
...... 
\0 
\0 
V-l 



Table 5-3 

Summary of Sample Containers, Preservation, and Holding Times for Tissue Samples 

SW-846:7131 Cadmium (I) 250 mL glass or polyethylene Ship with dry ice NS 6 months 

SW-846:7421 Lead (1) 250 mL glass or polyethylene Ship with dry ice NS 6 months 

N/S = Not Specified 

~ tn:c (/) 
Pl Pl ~ ~ 

(JQ,.... .... ~ 
~ ~ ~ ..... 

• • rJl 0 z s· ::s 
oN::Sz ·N .. C/)z~ 
U\ ~ 0 .. 

"'0 :. c ..... U\ 
>-+>~N 
~s 
~o-

~ 

""' ~ 
\0 

~ 
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bottles used for this sampling effort will be precleaned and checked according to U.S. EPA 

protocol by the sample bottle supplier or vendor. No sample containers will be reused 

during this project. Immediately following collection, all soil and water samples will be 

cooled to approximately 4°C with conventional ice wrapped in double-sealed plastic bags. 

Tissue samples will be kept on ice to freeze the samples. Dry ice will be placed on top of 

the packed tissue samples prior to shipment. 

When collecting samples with volatile organic analysis (VOA) vials, each vial 

will be gently filled and capped without any headspace. Other bottles, for nonvolatile 

sample analyses, will be filled allowing for adequate headspace. The sample label will be 

affixed to the bottle and labeled as described in Section 6.1 (Sample Custody). 

5.3 Equipment Decontamination 

To minimize cross-contamination, field sampling equipment will be thoroughly 

decontaminated as described in Section 3.1.3 of the Work Plan. These procedures will 

include heavy equipment, HydroPunch samplers, and split spoons. 

sampler: 

The following procedure will be used to decontaminate the HydroPunch 

• Steam clean the HydroPunch rods; 

• Scrub the equipment with a solution of potable water and Alconox; 

• Rinse equipment in potable water; and 

• Rinse equipment with reagent-grade or American Society of Testing 
Materials (ASTM) Type II water. 

The following procedure will be used to decontaminate sampling devices such 

as split spoons, bailers (if required), and hand augers: 
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• Scrub the equipment with a solution of potable water and Alconox, or 
equivalent laboratory-grade detergent. Rinse equipment with copious 
quantities of potable water followed by a reagent-grade or ASTM Type 
II water rinse; 

• Rinse equipment with reagent-grade isopropanol (at SWMUs where 
fuels or PCBs may be present, a reagent-grade hexane rinse must 
precede the isopropanol rinse); 

• Rerinse equipment with ASTM Type II water or reagent-grade water; 
and 

• Air dry equipment on a clean surface such as Teflon, stainless steel, or 
oil-free aluminum. If the sampling device will not be used immediately 
after being decontaminated, wrap it in oil-free aluminum foil. 

ASTM Type II water or reagent-grade water, reagent-grade isopropanol, and 

reagent-grade hexane will be purchased, stored, and dispensed only in glass, stainless steel, 

or Teflon containers. These containers will have Teflon caps or cap liners. 

5.4 Sample Documentation 

Sample collection will be documented using bound field notebooks with con

secutively numbered pages; indelible ink will be used. Other documentation, described in 

Section 6, consists of chain-of-custody forms, sample labels, and chain-of-custody seals. 

5.5 Field Quality Control 

Samples will be collected on site for field quality control. These samples 

include trip and equipment blanks, as well as duplicates. 



5.5.1 Blanks 
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A blank is an artificial sample designed to monitor the introduction of artifacts 

into the process. Field blanks are aliquots of analyte-free liquids or solids (i.e., water or 

purified sand) brought to the field in sealed containers and transported back to the 

laboratory with the sample containers. Trip blanks, equipment blanks, and ambient blanks 

are three specific types of field blanks. No ambient blanks will be collected during this 

project. Trip blanks will accompany water samples collected for volatile organic analysis. 

Equipment Blanks 

An equipment blank is an aliquot of deionized or organic-free water, or 

purified sand, that is poured over or through the sampling equipment, collected in a sample 

container, and returned to the laboratory as a sample. Equipment blanks demonstrate that 

a non-dedicated sampling device has been adequately cleaned. Equipment blanks will not 

be collected when dedicated or disposable sampling equipment are used. 

Trip Blanks 

A trip blank is a sample of organic-free water that is prepared in the 

laboratory, transported to the field, and stored with routine samples collected. The trip 

blank is not opened in the field, but is transported back to the laboratory with the routine 

samples. Trip blanks are subjected to the same handling as other samples and serve to 

identify contamination from sample containers or transportation and storage procedures. 

Trip blanks accompany water samples for volatile organic analyses only. When volatile 

organics are detected in trip blanks, it indicates that sample handling, transportation, or 

storage may have contributed to investigative sample results. Results of trip blanks should 

not be used for blank subtraction, but rather as a tool to assess potential contamination 

sources. 
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5.5.2 Field Quality Control Procedures for Solid Samples 

These procedures will focus on ensuring the collection of representative 

samples that are free from external contamination. Although different extraction and/or 

analytical procedures will be used for the various parameters of interest, certain general QC 

procedures are applicable to all methods. These include the following: 

• QC and QA duplicate (i.e., split) solid samples will be collected at a 
frequency of 10 percent (1 per 10 or fewer samples) to provide a 
measure of method variability (i.e., total variability due to imprecision 
in both sampling and analytical procedures). A single sample is 
collected, then divided into three equal parts for the purpose of 
analysis. QA duplicate samples will be analyzed by the USACE MRD 
laboratory (see Section 2.0). Field QC duplicates will be indistin
guishable from other analytical samples and will be analyzed by the 
contractor laboratory. QA duplicates will be assigned the same ID 
number as the original sample to ensure easy comparison of results. 

• Matrix spike and matrix spike duplicate (MS/MSD) samples 
will be collected at a rate of five percent for each analysis (i.e., 
one MS/MSD pair per 20 samples). 

• Equipment blanks will be collected for non-dedicated equipment used 
during soil sampling on a 10 percent frequency. Equipment blanks will 
be analyzed for the same analytical parameters as the samples 
collected. 

• Chain-of-custody forms will accompany all samples. 

• Sampling apparatus will be thoroughly cleaned between each sampling 
to prevent cross-contamination of the samples. Decontamination 
procedures are presented in Section 3.1.3 of the RFI Work Plan. 

5.5.3 Field Quality Control Procedures for Water Samples 

QC procedures will be an integral part of each sampling methodology. These 

procedures will focus on ensuring the collection of representative samples which are free 
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from external contamination. Although different extraction and/ or analytical procedures 

will be used for the various parameters of interest, certain general QC procedures are 

applicable to all methods. These include the following: 

• Equipment blanks will be collected for non-dedicated equipment used 
during groundwater sampling at a frequency of approximately 10 
percent (1 per 10 or fewer samples), with a minimum of one per 
sampling event. Equipment blanks will be analyzed for the same 
analytical parameters as the samples collected. 

• Trip blanks will accompany water samples collected for volatile organic 
analysis at a frequency of one per cooler in which volatile samples are 
shipped. 

• QA and QC duplicate samples will be collected at a frequency of ap
proximately 10 percent (1 per 10 or fewer samples) to provide a mea
sure of variability (i.e., total variability due to imprecision in sampling, 
handling, and analytical procedures). Three samples are collected 
sequentially. Field QC duplicates will be indistinguishable from other 
analytical samples. QA duplicate samples will be assigned the same 
ID number as the original sample to facilitate easy comparison of 
results. QA duplicates will be analyzed by USACE MRD laboratory 
(see Section 2.0). QC duplicates will be analyzed by the contractor 
laboratory 

• Matrix spike and matrix spike duplicate(MS/MSD) samples will 
be collected at a rate of five percent for each analysis (i.e., one 
MS/MSD pair per 20 samples). 

• Chain-of-custody forms will accompany all samples. 

• Sampling apparatus, other than bailers and other dedicated equipment, 
will be thoroughly cleaned between uses to prevent cross-contamina
tion of the samples. Decontamination procedures are presented in 
Section 3 of the RFI Work Plan. 
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5.5.4 Quality Control Procedures for Field Measurements 

At some sites, field screening techniques will be used to select samples for 

analysis. At other sites, soil organic vapor (soil gas) surveys will be conducted as described 

in the Work Plan. As described in Section 13.3, in the event of failure backup instrumen

tation will be available from the vendor. 

• The organic vapor analyzer (OVA) will be calibrated prior to 
use. A known gas standard will be analyzed daily to verify that 
the OVA is calibrated and operating acceptably. Results of 
daily calibration checks will be recorded in a field logbook. 

• Meters used to test groundwater pH and conductivity (if 
groundwater is investigated) will be calibrated daily, when in 
use, with pH buffer solutions and a conductivity standard. 
Results of calibration checks will be recorded in a field 
logbook. 

• Gas chromatographs (GC) used for soil gas analyses will be 
calibrated at the beginning of each day and calibration will be 
verified at the end of each day. Calibration samples will 
contain an analyte(s) of known concentration and will be 
similar an analyte(s) to contaminants of interest. The con
tractor performing the survey will document calibration results 
in a logbook. 

• Before analyzing any samples or standards by GC, a blank 
analysis will be performed. This analysis will be of ultra-zero
grade air. To demonstrate that the GC system is contaminant 
free, results of the method blank analyses will be below 
reporting limits. Results of method blanks will be reported with 
soil gas survey results. 

• GCs used for halogenated volatile organic analyses (SW8010) will be 
calibrated according to SW8010 criteria. All SW8010 quality control 
analyses and criteria specified in Table 9-1 will be followed. 
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SAMPLE CHAIN OF CUSTODY, PACKING, AND TRANSPORTATION 

A sample label (Figure 6-1) will be affixed to all sampling containers submitted 

for laboratory analysis. Sample labels identify the sample by documenting the sample type, 

sampler(s) initials, sampling locations, depth, time, and date. Required analyses are 

recorded on the comments line. The unique number assigned to each sample is also noted 

on the sample label. Samples will be labeled with all documentation required by the 

laboratory (e.g., MRD LIMS #1966). Indelible ink will be used to complete all sample 

labels. 

A chain-of-custody form (Figure 6-2) will be used to record the number of 

samples collected and the corresponding laboratory analyses; indelible ink will be used. 

Information on this form includes time and date of sample, sample number, type of sample, 

sampler's name, preservatives used, and any special instructions. Samples collected for 

matrix spike/matrix spike duplicate analysis will be identified on the chain- of-custody form. 

A copy of the chain-of-custody form will be retained by the sampler, and will be maintained 

in a file of field documentation. 

All samples will be kept cool during collection with conventional ice in a 

sealed plastic bags. The samples will be stored upright in a durable ice chest. 

The double bagged conventional ice will be placed above and around the top 

of the soil and water sample containers. Dry ice will be placed on top of tissue sample 

containers prior to shipment. The remaining space will be filled with additional packing 

material. Sample containers will be placed in Zip-loc® bags. The chain-of-custody form will 

be sealed in a plastic Zip-loc® bag and affixed to the top lid of the cooler. The cooler will 

be secured by completely wrapping it with strapping tape around both ends. If there is a 

drain on the cooler, it will be taped shut. The cooler will be labeled with "This Side Up" 



ATTENTION: 

BEFORE OPENING 

NOTE IF CONT.A.INER 

WAS TAMPERED WITH 

Field Number ____________ _ 

Sample Type: __________ _ 

Client: 

Location: _____________ _ 

Preservative: 

Sampler: _____________ _ 

Date: ______________ _ 

Comment: 

I.D. # 

<D' 

~ ; 

ATTENTION: 

BEFORE OPENING 

NOTE IF CONTAINER 

WAS TAMPERED WITH 

Figure 6-1. Example Sample Label and Custody Seal 
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arrows on two opposing sides. A minimum of two signed and dated custody seals will also 

be affixed to coolers to indicate tampering. 

Soil, groundwater, and tissue samples will be shipped to the laboratory by 

overnight courier on a daily basis. 

Upon receipt by the laboratory, sample integrity will be inspected and 

documented on a chain-of-custody addendum (Figure 6-3). Sample temperatures will be 

checked and recorded, evidence of other preservatives will be reviewed, physical condition 

of each sample container will be checked, whether custody seals are intact will be recorded 

along with freight bill identification numbers, and chain-of-custody records will be reviewed 

for consistency with the shipment. If any indication of a lack of sample integrity is found, 

the field task leader will be contacted to discuss implementation of corrective actions. The 

field task leader will notify the USACE Project Manager or Chemist for concurrence on 

corrective action to be implemented. 
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CUSTODY NUMBER: 93-0009 

Chain-of-Custody Addendum 

Received by: Work Order(s): 
------------------------ ------

Date: ------------------------Unpacked Date: 

-----------------------
Number of Outer Containers Received with ChaiiMlf-custody: Client Code: -----

(Check the appropriate answer. Add comments or explanations as needed.) 

Present 

Custody Number 

Container Sealed with Tape 

Seal is Intact 
-----
----

If seal is not intact, list airbill number of that container(s). 

Sample Temperature Upon Arrival: By: Pyrometer # 

The temperature of the container(s) is: (acceptable tolerance 2-6°C) 

Yes 

# 

Yes 

Yes 

l_°C 2_°C 3_°C 4_°C 5_°C 6_°C 7_°C 

No 

No 

No 

No 

When samples are received not requiring cooling: NA 

If the temperature(s) are outside the acceptable range of 2-6°C 

Client Services was notified: L_CSC) Yes -----
OK to analyze samples: Yes No 

l samples not listed below were within the acceptable temperature tolerance of 2-6°C. Samples affected and 
..J.eir temperatures. 

Sample ID Temperature ( 0 C) Sample ID Temperature ( 0 C) Sample ID 

Figure 6-3. Example Chain-of-Custody Addendum 
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(Comment any problems) ------
Bottles received match COC Yes No --- ---
Bottles received intact Yes No 

Comments: 

pH of Samples/Preservation By: (Comment any problem) 

Acid preserved samples are <2 pH (as indicated by • on COC) 

Base preserved samples are > 12 pH (as indicated by# on COC) 

Water samples for cyanide checked (as indicated by .,f on COC) 

Water sulfide samples appear to be preserved with zinc acetate 

----
----
----
----
----

If pH/preservation is ouside acceptable limits, Client Services was notified 

(_ CSC) Yes Adjust Yes 

Yes 

Yes 

Yes 

Yes 

NA 

No ----
No ----
No ----
No ----

No 

Sample id's and pH of samples received outside of acceptable pH range. All other samples not listed are at 
the appropriate pH. 

Sample ID pH SampleiD pH Sample m pH SampleiD pH 

Comments: 

Shipping Documentation 

Freightbill is available and attached to chain-of-custody. 

Yes No 

Other Comments: 

Client chain-of-custody is signed/dated with time by sample control as received, with the sample 
control addendum number noted in the comments section. · 

Yes No ---
Sample Control Addendum Verified by: Date: ------------------------- --------

Figure 6-3. (Continued) 
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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 7-1. 

Information is provided for soil, tissue, and groundwater matrices. Groundwater samples 

are not currently scoped to be collected during Phase I RFI studies. However, samples of 

groundwater will be collected at those SWMUs being investigated in association with Phase 

II activities. If scope changes to the Phase I RFI are necessary, based on site-specific 

conditions, the information concerning the collection and analysis of groundwater samples 

in this QAPP is applicable. Tables 3-6 and 3-8 of the Table 2 Phase I RFI Work Plan 

provide tabular summaries of analyses to be performed on soil and water samples collected 

at each of the Holloman AFB SWMUs. Tissue samples collected from SWMUs 

165/177/179/181 will be analyzed for cadmium and lead concentrations. 

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. 



Table 7-1 

Analytical Methods 

METALS (mg/L or mglkg) 

Antimony Acid Digestion 3005 3050 I ICPES I 6010 I 0.10 I 10 

Barium Acid Digestion 3005 3050 I ICPES I 6010 I 0.010 I 1.0 

Beryllium I Acid Digestion 3005 3050 I ICPES I 6010 I o.002o 1 0.2 

Cadmium I Acid Digestion 3005 3050 I ICPES I 6010 I o.oo5o 1 0.5 

Chromium I Acid Digestion 3005 3050 I ICPES I 6010 I 0.010 I 1.0 

Cobalt I Acid Digestion 3005 3050 I ICPES I 6010 I 0.010 I 1.0 

Copper I Acid Digestion 3005 3050 I ICPES I 6010 I 0.020 I 2.0 

Nickel I Acid Digestion 3005 3050 I ICPES I 6010 I 0.020 I 2.0 

Silver I Acid Digestion 3005 3050 I ICPES I 6010 I 0.010 I 1.0 

Tin I Acid Digestion 3005 3050 I ICPES I 6010 I 0.60 I 60 

Vanadium I Acid Digestion 3005 3050 I ICPES I 6010 I 0.020 I 2.0 

Zinc I Acid Digestion 3005 3050 ICPES 6010 0.020 2.0 
'"0 tn~j Cll 

Arsenic I Acid Digestion 3020 3050 GFAA 7060 0.0040 0.4 ~ ~ ~ ~ 
Otl ..... :::; (") 
~ ~ . ::t 

Cadmium I Acid Digestion 3020 3050 GFAA 7131 0.0050 0.5 •• IJJ 0 z N s· l:j 

Lesd I Acid Digestion 3020 3050 GFAA 7421 0.0030 0.3 pN~:jZ 
.. Cllzo 

Mercury I Acid Digestion 7470 7471 CVAA 747017471 0.0002 0.02 N ~ 0 :. 
'e" 

Selenium I Acid Digestion 3020 3050 GFAA 7740 0.0050 0.5 S.,ftN-....l 
NS 

Thallium I Acid Digestion 3020 3050 GFAA 7841 0.005 0.5 Vlr::::r 
~ 
'"1 

HAWGENATED VOLATILE ORGANICS (pg/L) ,....... 

I 
\0 

Bromodichloromethane Purge and Trap 5030 N/A GC/HSD 8010 0.10 NIA \0 w 
Bromoform I Purge and Trap 5030 N/A GC/HSD 8010 0.20 NIA 
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Bromomethane I Purge and Trap 5030 I N/A I GC/HSD I 8010 I 0.12 I N/A 

Carbon tetrachloride I Purge and Trap 5030 N/A GC/HSD 8010 0.12 I N/A 

Chlorobenzene I Purge and Trap 5030 N/A GC/HSD 8010 0.25 I N/A 

Chloroethane I Purge and Trap 5030 N/A GC/HSD 8010 0.52 I N/A 

Chloroform I Purge and Trap 5030 N/A GC/HSD 8010 0.05 I N/A 

2-Chloroethyl vinyl ether I Purge and Trap 5030 I N/A I GC/HSD I 8010 I 0.13 I N/A 

Chloromethane I Purge and Trap 5030 N/A GC/HSD 8010 0.08 I N/A 

Dibromochloromethane I Purge and Trap 5030 N/A GC/HSD 8010 0.09 I N/A 

1 ,2-Dichlorobenzene Purge and Trap 5030 N/A GC/HSD 8010 0.15 I N/A 

1 ,3-Dichlorobenzene Purge and Trap 5030 I N/A I GC/HSD I 8010 I 0.32 I N/A 

1 ,4-Dichlorobenzene Purge and Trap 5030 N/A GC/HSD 8010 0.24 N/A 

1, 1-Dichloroethane Purge and Trap 5030 N/A GC/HSD 8010 O.o? N/A 
"'tlt:J:;:QCil 

1 ,2-Dichloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A ~ ~ (b (b 
(JQ,.....s~ --·-- (b (b ...... 

1, 1-Dichloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.13 N/A •• Cll 0 
z N s· ::s 

trans-1 ,2-Dichloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.10 N/A !=> N ::S Z 
·· C/lzo 

1 ,2-Dichloropropane Purge and Trap 5030 N/A GC/HSD 8010 0.04 N/A !,H(b 0:. 
'"0 •• 

o ..... -:J 
trans-1 ,3-Dichloropropylene Purge and Trap 5030 N/A GC/HSD 8010 0.34 N/A >-+>CbN 

1, 1 ,2,2-Tetrachloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A 
~g. 

(b 
'"1 

Tetrachloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A ....... 
\0 

1, 1, 1-Trichloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A \0 
(;) 

1,1 ,2-Trichloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.02 N/A 
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Trichloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.12 NIA 

Trichlorofluoromethane Purge and Trap 5030 N/A GC/HSD 8010 O.o3 N/A 

Vinyl chloride Purge and Trap 5030 N/A I GC/HSD I 8010 I 0.18 I N/A 

NONHALOGENATED VOLATILE ORGANICS (mg/L or mglkg) 

!-Butanol I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 2.0 

2-Butanol I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 2.0 

1-Pentanol I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 2.0 

!-Propanol I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 3.0 

Acetone I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 2.0 

Ethanol I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 2.0 

lsobutanol I Direct Injection 8015 8015 GC/FID 8015 I 2.0 I 2.0 

Isopropanol I Direct Injection 8015 8015 GC/FID 8015 2.0 3.0 

I 
'"Ctj~CI) 

Methanol Direct Injection 8015 8015 GC/FID 8015 2.0 3.0 ~ ~ (1) (1) 
OCl,.....$0 

I 
(1) (1) • ::t . 

Methyl ethyl ketone Direct Injection 8015 8015 GC/FID 8015 3.0 3.0 
• • IJJ 0 

Z No· ::S 
Methyl t-butyl ether Direct Injection 8015 8015 GC/FID 8015 2.0 2.0 9N::SZ 

·· cnZo 
AROMATIC VOLATILE ORGANICS (#&g/L) ~(1) 0:. '1::1 •• 

o .... -.....) 
Benzene Purge and Trap 5030 NIA GC/PID 8020 0.2 N/A ~"+><l>N 

N8 
Chlorobenzene Purge and Trap 5030 NIA GC/PID 8020 0.2 N/A 

Vlr:r 
(1) 
'"1 

1 ,4-Dichlorobenzene Purge and Trap 5030 N/A GC/PID 8020 0.3 N/A ...... 
\0 

1 ,3-Dichlorobenzene Purge and Trap 5030 NIA GC/PID 8020 0.4 NIA \0 
t;J 

1 ,2-Dichlorobenzene Purge and Trap 'i030 NIA GC/PID 8020 0.4 N/A 
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Ethyl benzene Purge and Trap 5030 N/A GC/PID 8020 0.2 I N/A 

Toluene Purge and Trap 5030 N/A GC/PID 8020 0.2 I N/A 

Xylenes Purge and Trap 5030 N/A I GC/PID I 8020 I 0.4 I N/A 

ORGANOCHWRINE PESTICIDES AND PCBs (,&g/L or ~o~~lkg) 

Aldrin I Extraction I 3510/3520 3540t355o 1 GC/ECD I 8080 I 0.010 I 1.0 

alpha-BHC I Extraction 3510/3520 3540/3550 I GC/ECD I 8080 I 0.010 I 1.0 

beta-BHC I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 

delta-BHC I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 

gamma-BHC (Lindane) Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 

Chlordane (technical) Extraction 3510/3520 3540/3550 GC/ECD 8080 0.050 5.0 

gamma-Chlordane Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 

alpha-Chlordane Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 
'"'dtj~C/l 

4,4'-DDD Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 s:.> s:.> 0 0 
()Q ..... <: (") ·- 0 0 -· ::t. 

4,4'-DDE Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 
•• en 0 

z N s· ~=' 
4,4'-DDT Extraction 3510/3520 3540/3550 GC/ECD 8080 0.020 2.0 PN~='z 

.. C/lzo 

Dieldrin Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 VI 0 0 :. 
'e •• 

o ..... -:1 
Endosulfan I I Extraction I 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 1-+>0N 

N3 
Endosulfan II I Extraction I 3510/3520 3540/3550 GC/ECD 8080 0.030 3.0 

VIer 
0 
"1 

Endosulfan sulfate I Extraction I 3510/3520 3540/3550 GC/ECD 8080 0.050 5.0 1--' 
\0 

Endrin I Extraction I 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0 
\0 
v.> 

Endrin aldehyde I Extraction I 3510/3520 3540/3550 GC/ECD 8080 0.020 2.0 
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Heptachlor Extraction 3510/3520 3540/3550 GC/ECD 8080 0.01 I 1.0 

Heptachlor epoxide Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 I 1.0 

Kepone Extraction 3510/3520 3540/3550 GC/ECD 8080 0.01 I 1.0 

Methoxychlor Extraction 3510/3520 3540/3550 GC/ECD 8080 0.050 I 5.0 

Toxaphene Extraction 3510/3520 3540/3550 GC/ECD 8080 0.50 I 50 

PCB-1016 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.10 10 

PCB-1221 I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20 

PCB-1232 I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20 

PCB-1242 I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.10 10 

PCB-1248 I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.10 10 

PCB-1254 I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20 

PCB-1260 I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20 
~ tno en 

ORGANOPHOSPHORUS PESTICIDES (pg/L or pg/Kg) ~ ~ ~ ~ 
(JCj .-+ ~ 0 
~ ~ . c . 

Azinphos methyl Extraction j510/3520 3540 GC/FPD 8140 1.5 150 
•• r;, 0 z N s· ::s 

Bolstar Extraction 3510/3520 3540 GC/FPD 8140 0.15 15 ~N::SZ 
·· cnZo 

Chlorpyrifos Extraction 3510/3520 3540 GC/FPD 8140 0.30 30 
0"1(1)0:. 

'1::j •• 

Coumaphos Extraction 3510/3520 3540 GC/FPD 8140 0.30 30 
S.,(bN-1 
NS 

Demeton-0 Extraction 3510/3520 3540 GC/FPD 8140 0.50 50 
Vlcr 

~ 
'"1 

Diazinon I Extraction I 3510/3520 3540 GC/FPD 8140 0.60 60 ~ 

I I 
\0 

Dichlorvos Extraction 3510/3520 3540 GC/FPD 8140 0.10 10 
\0 w 

Dementon-S I Extraction I 3510/3520 3540 GC/FPD 8140 0.50 50 
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Disulfoton Extraction 3510/3520 3540 OC/FPD 8140 0.20 I 20 

Ethoprop Extraction 3510/3520 3540 GC/FPD 8140 0.25 I 25 

Fensufothion Extraction 3510/3520 3540 OC/FPD 8140 1.5 I 150 

Fenthion Extraction 3510/3520 3540 OC/FPD 8140 0.10 I 10 

Methyl parathion Extraction 3510/3520 3540 OC/FPD 8140 0.03 I 3.0 

Merphos Extraction 3510/3520 3540 OC/FPD 8140 0.30 I 30 

Mevinphos Extraction 3510/3520 3540 OC/FPD 8140 0.30 I 30 

Naled Extraction 3510/3520 3540 OC/FPD 8140 0.30 I 30 

Ph orate Extraction 3510/3520 3540 OC/FPD 8140 0.15 15 

Ronnel Extraction 3510/3520 3540 OC/FPD 8140 0.30 30 

Stirophos Extraction 3510/3520 3540 OC/FPD 8140 5.0 500 

Tokuthion Extraction 3510/3520 3540 OC/FPD 8140 0.50 50 
"tltj::OC'/} 

Trichlornate I Extraction 3510/3520 3540 OC/FPD 8140 0.15 15 ~ ~ ~ ~ 
(JQ r"+ $ 0 - ~ ~ . =-· 

CHWRINATED HERBICIDES (pg/L or pg/Kg) •• rJl 0 z No· i:j 
2,4-D I Extraction/ I 8150 8150 OC/ECD 8150 1.2 120 9Ni:jZ 

Esterification .. C'/}Zo 
-.....) ~ 0 :. 

I I 8150 8150 8150 
'1:j .. 

2,4,5-T Extraction/ OC/ECD 0.20 20 S.,(tN-.....l 
Esterification NS 

2,4,5-TP (Silvex) I Extraction/ I 8150 8150 OC/ECD 8150 0.17 
V.r::r 

17 ~ 

Esterification 
'"1 -I Extraction/ I 8150 I 8150 I I 8150 I 0.15 15 
\0 

Dinoseb OC/ECD \0 
Esterification 

(.;J 
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2,4-DB I Extraction/ I 8150 I 8150 I GC/ECD I 8150 I 0.91 I 91 
Esterification 

Dalapon I Extraction/ I 8150 I 8150 I GC/ECD I 8150 I 5.8 I 580 
Esterification 

Dicamba I Extraction/ 8150 8150 I GC/ECD I 8150 I 0.27 I 27 
Esterification 

Dichloroprop I Extraction/ 8150 8150 I GC/ECD I 8150 I 0.65 I 65 
Esterification 

MCPA I Extraction/ 8150 8150 I GC/ECD I 8150 I 249 I 24,900 
Esterification 

MCPP I Extraction/ 8150 8150 I GC/ECD I 8150 I 192 I 19,200 
Esterfication 

VOLATILE ORGANICS (pg/L or ~&&IKg) 

Acetone I Purge and Trap 5030 5030 GCIMS 8240 100 100 

I 
'"0 tn:o en 

Benzene Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 J6~o~ 

I 0 ~ $. ::t 
Bromodichlorometh&ne Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 •• Vl 0 

z N s· :::1 
Bromomethane I Purge and Trap 5030 5030 GCIMS 8240 10 10 Ptvl=lz 

I 
.. Vl z 0 

Carbon disulfide Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 00 0 0 :. 
'"0" o ..... -l 

Carbon tetrachloride Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 .....,ON 
N3 

2-Chloroethyl vinyl ether Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 VlO" 
0 
"1 

Chlorobenzene Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 ....... 
\0 

Chloroform I Purge and Trap 5030 5030 GCIMS 8240 5.0 5.0 \0 
(JJ 

Chloromethane I Purge and Trap 5030 5030 GCIMS 8240 10 10 



Dibromochloromethane 

1,2-Dibromoethane 

Dibromomethane 

1,2-Dichloroethane 

trans-1,2-Dichloroethene 

1,1-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

2-Hexanone 

Methylene chloride 

2-Butanone (MEK) 

4-Methyl-2-pentanone (MffiK) 

Styrene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Tribromomethane (Bromoform) 

1,1,1-Trichloroethane 

Table 7-1 

(Continued) 

Purge and Trap 5030 5030 OC/MS 8240 5.0 5.0 

Purge and Trap 5030 5030 OC/MS 8240 5.0 5.0 

Purge and Trap 5030 5030 OC/MS 8240 5.0 5.0 

Purge and Trap 5030 5030 OC/MS 8240 5.0 5.0 

Purge and Trap 5030 5030 OC/MS 8240 5.0 5.0 

Purge and Trap 5030 5030 OC/MS 8240 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5 .0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 50 50 

5.0 Purge and Trap I 5030 I 5030 I OC/MS I 8240 I 5.0 I I 
Purge and Trap 5030 5030 OC/MS 8240 100

1 
100 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 50 50 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

Purge and Trap 5030 I 5030 I OC/MS I 8240 I 5.0 5.0 

~t;l:;oC/l 
~ ~ (1) (1) 

()Q - ~ (') 
(1) (1) ,..;J. =-· •• en 0 z N s·~ 
PN~Z 
··C/lzo 
\0(1) 0:. 

"0 •• 
0 - -' >-+>oN--.. 
N3 
UlO" 

(1) 
""! -\0 
\0 
UJ 



Table 7-1 

(Continued) 

1,1,2-Trichloroethane Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0 

Trichloroethene Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0 

Vinyl acetate Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0 

Vinyl chloride Purge and Trap 5030 5030 GC/MS 8240 10 10 

Xylenes (total) Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0 

VOLATILE ORGANICS, DIRECf INJECfiON (l&glmL or p.g/g) 

1,4-Dioxane Direct Injection 8240 8240 GC/MS 8240 10 I 10 

SEMIVOLA11LE ORGANICS (pgiL or p.g/Kg) 

Acenaphthene Extraction 351013520 3540 GC/MS 8270 10 I 330 

Acetophenone Extraction 3510/3520 3540 GC/MS 8270 10 I 330 

Anthracene Extraction 351013520 3540 GC/MS 8270 10 330 

Aniline I Extraction 3510/3520 3540 GC/MS 8270 10 330 '"Ct::::t:;:or:n 
Benzo( a )anthracene Extraction 3510/3520 3540 GC/MS 8270 10 330 ~ ~ ~ ~ 

()Q ...... ;S (') 
~ ~ . =-· 

Benzo( a )pyrene Extraction 351013520 3540 GC/MS 8270 10 330 
•. rn 0 z N s· ~ 

Benzo(b)fluoranthene Extraction 351013520 3540 GC/MS 8270 10 330 ~N~Z 
r:nZo 

Benzo(g,h,i)perylene Extraction 3510/3520 3540 GC/MS 8270 10 330 ~ ~ 0 :. 
0'0 .. 

Benzo(k)fluoranthene Extraction 3510/3520 3540 GC/MS 8270 10 330 
oftN-J ......,s 

Benzoic acid 351013520 3540 GC!MS 8270 50 
No-

Extraction 1700 Ut(b 
'""I 

Benzyl alcohol Extraction 3510/3520 3540 GC/MS 8270 10 330 ~ 

\0 

4-Bromophenyl phenyl ether Extraction 3510/3520 3540 GC/MS 8270 10 330 
\0 
(j.) 

Butylbenzylphthalate Extraction 351013520 3540 GC/MS I 8270 I 10 I 330 



Table 7-1 

(Continued) 

4-Chloro-3-methylphenol I Extraction I 351013520 3540 GC/MS 8270 10 330 

4-Chloroaniline I Extraction I 3510/3520 3540 GC/MS 8270 10 330 

bis(2-Chloroethoxy)methane Extraction 351013520 3540 GC/MS 8270 10 330 

bis(2-Chloroethyl)ether Extraction 3510/3520 3540 GC/MS 8270 10 330 

bis(2-Chloroisopropyl)ether Extraction 3510/3520 3540 GC/MS 8270 10 330 

2-Chloronaphthalene Extraction 3510/3520 3540 GC/MS 8270 10 330 

2-Chlorophenol Extraction 351013520 3540 GC/MS 8270 10 330 

4-Chlorophenyl phenyl ether Extraction 3510/3520 3540 GC/MS 8270 10 330 

Chtysene Extraction 3510/3520 3540 GC/MS 8270 10 330 

Dibenz(a,h)anthracene Extraction 351013520 3540 GC/MS 8270 10 330 

Dibenzofuran Extraction 3510/3520 3540 GC/MS 8270 10 330 

1,2-Dichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330 
~t;j~t:n 

1,3-Dichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330 ~ ~ 0 0 
(JQ .... s (") 
0 0 . ::t . 

1,4-Dichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330 
•• Vl 0 

Z No· ::S 
3,3' -Dichlorobenzidine Extraction 3510/3520 3540 GC/MS 8270 10 330 9N::SZ 

.. en Z o 
2,4-Dichlorophenol Extraction 3510/3520 3540 GC/MS 8270 10 330 ~ 0 0 :. 

~'"0 .. 

Diethylphthalate Extraction 3510/3520 3540 GC/MS 8270 10 330 
OON..._J 
>-+>s 

2,4-Dimethylphenol Extraction 351013520 3540 GC/MS 8270 10 330 
Nr:::r 
Vto 

""1 

4,6-Dinitro-2-methylphenol Extraction 3510/3520 3540 GC/MS 8270 10 330 ~ 
\0 

Di-n-butylphthalate Extraction 3510/3520 3540 GC/MS 8270 10 330 
\0 
VJ 

Di-n-octylphthalate Extraction 351013520 3540 GC/MS 8270 10 330 



Table 7-1 

(Continued) 

1,3-Dinitrobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330 

2,4-Dinitrophenol Extraction 3510!3520 3540 GC/MS 8270 20 670 

2,4-Dinitrotoluene Extraction 3510/3520 3540 GC/MS 8270 10 330 

2,6-Dinitrotoluene Extraction 3510!3520 3540 GC/MS 8270 10 330 

bis(2-Ethylhexyl)phthalate Extraction 3510!3520 3540 GC/MS 8270 10 330 

Fluoranthene Extraction 3510!3520 3540 GC/MS 8270 10 330 

Fluorene I Extraction I 3510/3520 3540 GC/MS 8270 10 330 

Hexachlorobenzene I Extraction I 3510/3520 3540 GC/MS 8270 10 330 

Hexachlorobutadiene I Extraction I 3510/3520 3540 GC/MS 8270 10 330 

Hexachlorocyclopentadiene I Extraction 3510/3520 3540 GC/MS 8270 10 330 

Hexachloroethane I Extraction 3510/3520 3540 GC/MS 8270 10 330 

lndene I Extraction 3510!3520 3540 GC/MS 8270 10 330 

Indeno(1 ,2,3-c,d)pyrene Extraction 3510/3520 3540 GC/MS 8270 10 330 

lsophorone Extraction 3510!3520 3540 GC/MS 8270 10 330 

2-Methyl naphthalene Extraction 3510!3520 3540 GC/MS 8270 10 330 

2-Methylphenol (o-Cresol) Extraction 3510/3520 3540 GC/MS 8270 10 330 ~tj~Cil 
~ ~ ~ ~ 

(JQ ..... ~ (") 
3-Methylphenol (m-Cresol) Extraction 3510!3520 3540 GC/MS 8270 10 330 ~ ~ . ::t. •• en 0 

4-Methylphenol (p-Cresol) Extraction 3510/3520 3540 GC/MS 8270 10 330 z N s· ::s 
!=>tv::sz 

Naphthalene Extraction 3510/3520 3540 GC/MS 8270 10 330 ·· Cllzo 
~ ~ 0 :. 

2-Nitroaniline Extraction 3510!3520 3540 GC/MS 8270 10 330 
N '1:::1 •• 
o(tN-...J 

3-Nitroaniline I Extraction I 3510/3520 3540 GC/MS 8270 20 670 
-.3 
No-
Vl~ 

""' ~ 
\0 
\0 
~ 



Table 7-1 

(Continued) 

4-Nitroaniline I Extraction 351013520 3540 GC/MS I 8270 I 20 I 670 

Nitrobenzene I Extraction 3510/3520 3540 GC/MS I 8270 I 10 I 330 

2-Nitrophenol Extraction 351013520 3540 GC/MS I 8270 I 10 I 330 

4-Nitrophenol Extraction 3510/3520 3540 GC/MS I 8270 I 10 I 330 

Ni-Nitrosodimethylamine (NOMA) Extraction 351013520 3540 GC/MS I 8270 I 10 I 330 

N-Nitrosodiphenylamine Extraction 351013520 3540 GC/MS I 8270 I 10 I 330 

N-Nitroso-di-n-propylamine Extraction 351013520 3540 GC/MS 8270 I 10 I 330 

Pentachlorophenol Extraction 351013520 3540 GC/MS 8270 I 10 I 330 

Phenacetin Extraction 351013520 3540 GC/MS 8270 10 330 

Phenanthrene I Extraction 351013520 3540 GC/MS 8270 10 330 

Phenol I Extraction 351013520 3540 GC/MS 8270 10 330 

l'yrene Extraction 3510/3520 3540 GC/MS 8270 10 330 ""0 tn~ en 
~ ~ (b (b 

1,2,4-Trichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330 (Jq ..... ~ (") 
(b (b • :::t • 

.. ~ 0 
2,4,5-Trichlorophenol E"traction 351013520 3540 GC/MS 8270 10 330 z N s·~ 

9N~Z 
2,4,6-Trichlorophenol Extraction 3510/3520 3540 GC/MS 8270 10 330 .. en Z o 

...... (b 0 :. 
Unsymmetrical Dimethylhydrazine Extraction 351013520 3540 GC/MS-TIC 8270 N/A N/A W'"t::l .. 
(UDMH) o;-N-...J ....... s 
GENERAL (mg/L or mg/Kg) NO" 

V\(b 
"'1 

Total Recoverable Petroleum Extraction N/A 9071 IR 418.1 0.4 40 ...... 
Hydrocarbons (TRPH) \0 

\0 w 
Cyanide Distillation 9012 9012 Colorimetric 9012 0.01 1.0 

Sulfide Distillation 9030 9030 Titrametric 9030 1.0 100 



Table 7-1 

(Continued) 

lgnitability N/A N/A N/A Flash Point 1010 N/A N/A 

pH Dissolution N/A 9045 Electrometric 904019045 N/A N/A 

Nitrate/Nitrite Hydrazine Reduction 353.1 N/A O:llorimetric 353.1 0.01 N/A 

Harness, as N/A N/A N/A Titrimetric 130.2 10 N/A 

a 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/ECD 
GC/FPD 
GC/HSD 
GC/MS 
GC/MS-TIC 
GC/PID 
GFAA 
ICPES 
IR 
N/A 

O:lld Vapor Atomic Absorption 
Gas Chromatography/Electron Capture Detector 
Gas Chromatography/Flame Photometric Detector 
Gas Chromatography/Halogen-specific Detector 
Gas Chromatography/Mass Spectrometry 
Gas Chromatography/Mass Spectrometry--Tentatively Identified O:lmpound 

Gas Chromatography/Photoionization Detector 
Graphite Furnace Atomic Absorption 
Inductively Coupled Plasma Emission Spectroscopy 
Infrared Spectrometry 
Not Applicable 

~tj:;tjCil 
!).) !).) 0> 0> 

(J'Q ....... < (') 
0> 0> ....... ::t . 

• • (II 0 z N s· ::s 
pN::sZ 
·· C/lzo 
1--l(l) 0:. 
~'"0 .. 
oc:D"N-.J ......,s 
Nr:::r 
VIO> 

'"I 

1--l 
\0 
\0 
V) 



7.1 Hardness--EPA Method 130.2 
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Surface water samples from SWMUs 165/177/179/181 will be analyzed by 

Method 130.2 to determine total hardness as calcium carbonate. 

Disodium ethylenediamine tetraacetate (Naz EDTA) is added to each water 

sample titrimetrically. Eriochrome black T indicator is used to determine the end point. 

Using this indicator, the sample has a red color when calcium and magnesium are present 

but changes to a blue color when the cations are sequestered. 

7.2 Nitrate/Nitrite--EPA Method 353.1 

Some groundwater samples will be analyzed by Method 353.1 to determine the 

concentrations of nitrate and nitrite. 

Prior to analysis, samples are allowed to reach room temperature and the 

sample pH is adjusted to less than two pH units. Nitrate is reduced to nitrite with hydrazine 

sulfate. The concentration of nitrite is determined by diazotizing with sulfanilamide and 

coupling with N-(1-naphthyl)-ethylenediamine dihydrochloride to form a colored azo dye 

which is measured colorimetrically. 

7.3 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 these 

SWMUs. Soil samples will be extracted following the soxhlet extraction method described 

in EPA Method 9071, using fluorocarbon-113. Total recoverable petroleum hydrocarbons 

will be determined by the infrared spectrophotometric method described in EPA Method 

418.1. 



7.4 Ignitability--SW-846 Method 1010 
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Waste oil from SWMUs 32, 36, 123, 124, 125, and 126 will be analyzed by 

Method 1010 to determine the flashpoint of this liquid for purposes of characterization for 

disposal. This technique uses a Pensky-Martens closed-cup tester and is applicable to liquids 

including those that tend to form a surface film or contain non-filterable, suspended solids. 

The sample is heated at a slow, constant rate with continual stirring. A small 

flame is directed into the cup at regular intervals with simultaneous interruption of stirring. 

The flashpoint is the lowest temperature at which application of the test flame ignites the 

vapor above the sample. 

7.5 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, thallium, 

and zinc. Surface water samples analyzed for dissolved metals will be field filtered. 

Groundwater 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 simultaneous, or sequential, measurement of elements using ICPES. This method 

measures the element emitted light by optical spectrometry. Samples are nebulized, and the 

resulting aerosol is transported to the plasma torch. Element specific atomic-line emission 

spectra are produced which are dispersed by a grating spectrometer and monitored for 

intensity by photomultiplier tubes. 
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7.6 Arsenic by Furnace AA--SW-846 Method 7060 

Certain soil samples will be analyzed to determine concentrations of arsenic. 

Soil samples will be prepared following EPA Method 3050. This method describes acid 

digestion of soil samples for analysis by GF AA 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 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 trans

mitted radiation. 

7.7 Cadmium by Furnace AA--SW-846 Method 7131 

Tissue samples collected from SWMUs 165/177/179/181 will be analyzed to 

determine concentrations of cadmium. Samples will be freeze dried and then digested 

according to EPA Method 3050. 

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 cadmium. The intensity of the 

radiation decreases in proportion to the amount of ground-state atoms present. A 

monochromator isolates the characteristic radiation from the hallow cathode tube or 

electrodeless discharge lamps and a photosensitive device measures the attenuated 

transmitted radiation. 
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Certain soil, tissue, and groundwater samples will be analyzed to determine 

concentr.ations of lead. Groundwater samples will be prepared following EPA Method 3020. 

This method describes acid digestion of aqueous samples for analysis by GF AA. Soil 

samples will be prepared following EPA Method 3050. This method describes acid digestion 

of soil samples for analysis by GF AA or ICPES. Tissue samples will be prepared by freeze 

drying the sample and then digesting an aliquot according to Method 3050. 

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. 

7.9 Mercucy--SW-846 Method 7471 

Selected soil samples will be analyzed to determine concentrations of mercury. 

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. 
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Identified soil samples will be analyzed to determine the concentrations of 

selenium. Soil samples will be prepared following EPA Method 3050. This method 

describes acid digestion of soil samples for analysis by GF AA or ICPES. 

Following acid digestion, a sample aliquot will be placed in a graphite tube in 

the furnace, 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 transmitted radiation. 

7.11 Thallium by Furnace AA--SW-846 Method 7841 

Certain soil will be analyzed to determine concentrations of thallium. 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 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 trans

mitted radiation. 
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7.12 Haloeenated Volatile Oreanics--SW-846 Method 8010 

Selected groundwater samples will be analyzed by Method 8010 to determine 

concentrations of halogenated volatile organics. Volatile compounds are introduced into 

the chromatograph by purge and trap (Method 5030). The procedures for low-level 

concentrations will be followed, when possible. An inert gas is bubbled through water to 

transfer the volatile compounds from the liquid to the vapor phase. The vapor is then swept 

through a sorbent trap where the purgeables are trapped. The trap is backflushed and 

heated to desorb the purgeable organics onto a gas chromatographic (GC) capillary column. 

The halogenated volatile organic compounds are separated in the column and detected with 

a electrolytic conductivity (i.e., halogen-specific detector-HSD) detector. Second column 

confirmation analyses will be performed for all target analytes detected. 

7.13 Nonhaloeenated Volatile Organics--SW-846 Method 8015 

Investigation derived waste (IDW) samples will be analyzed by Method 8015 

to determine concentrations of nonhalogenated volatile organics. Soil samples are prepared 

by adding water to the sample aliquot, shaking for one minute, and then centrifuging for 10 

minutes. Volatile compounds will remain in the water layer because of the centrifical force. 

The water substrate or an aliquot of a water sample is directly injected into a GC. The 

volatile compounds are separated in the column and detected with a flame ionization 

detector (FID). Second column confirmation analysis will be performed for all target 

analytes detected. 

7.14 Aromatic Volatile Or~:anics--SW-846 Method 8020 

Groundwater samples from one SWMU will be analyzed by Method 8020 to 

determine concentrations of aromatic volatile organics. Volatile compounds are introduced 

into the chromatograph by purge and trap (Method 5030). An inert gas is bubbled through 
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water to transfer the volatile compounds from the liquid to the vapor phase. The vapor is 

swept through a sorbent trap where the purgeables are trapped. The trap is backflushed 

and heated to desorb the purgeable organics onto a gas chromatographic capillary column. 

The aromatic volatile organic compounds are separated in the column and detected with a 

photoionization detector (PID). Second column confirmation analyses will be performed 

for all target analytes detected. 

7.15 Or&anochlorine Pesticides and PCBs--SW-846 Method 8080 

Certain soil and groundwater samples will be analyzed to determine 

concentrations of organochlorine pesticides and polychlorinated biphenyls (PCBs ). Prior to 

analysis, groundwater samples are extracted at a neutral pH using methylene chloride as a 

solvent. Extractions will follow EPA Method 3520 which describes a continuous liquid

liquid extraction technique, or EPA Method 3510, which describes a separatory funnel 

extraction technique. Prior to analysis, soil samples are also extracted using methylene 

ch1oride, but according to EPA Method 3550 which describes a sonication extraction 

technique, or according to EPA Method 3540, which describes a soxhlet extraction. 

Method 8080 is a GC method using electron capture detection or halide

specific detection. This method is used to determine the concentration of certain 

organochlorine pesticides and PCBs with second column confirmation. Operating 

parameters and interferences are described in Method 8080. 

7.16 Oreanophosphorus Pesticide--SW-846 Method 8140 

Certain soil will be analyzed by Method 8140 to determine concentrations of 

organophosphorus pesticides. Prior to analysis, soil samples are extracted using methylene 

chloride as a solvent according to Method 3550, which describes a sonication extraction 

technique, or according to Method 3540, which describes a soxhlet extraction technique. 
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Method 8140 is a GC method using flame photometric detection or thermionic 

detection. This method is used to determine the concentration of certain organophosphorus 

pesticides. For this project, Method 8140 analyses will be performed with a capillary 

column. Second column confirmation analyses will be performed for all target analytes 

detected. Operating parameters and interferences are described in Method 8140. 

7.17 Chlorinated Herbicides--SW-846 Method 8150 

Selected soil samples will be analyzed to determine concentrations of 

chlorinated herbicides. Samples will be prepared as directed in Method 8150. 

Method 8150 provides extraction, esterification, and GC conditions for the 

analysis of chlorinated acid herbicides. Second column confirmation analyses will be 

performed for all target analytes detected. 

7.18 Volatile Organics--SW-846 Method 8240 

Certain soil samples will be analyzed to determine concentrations of volatile 

orgamcs. 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 
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purgeable organics onto a GC capillary column where they are separated and then detected 

with a mass spectrometer. 

7.19 Semivolatile 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, 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. Eight soil samples collected from SWMU 129 will also be analyzed for 

unsymmetrical dimethylhydrazine (UDMH) as a tentatively identified compound (TIC) using 

a library search technique. 

7.20 Total Cyanide--SW-846 Method 9012 

Certain soil samples will be analyzed by EPA Method 9012 to determine 

concentrations of cyanide. Cyanide in the samples will be released by refluxing the sample 

with strong acid and a distillation of hydrocyanic acid into an alkaline scrubbing solution. 

Method 9012 is used to determine concentrations of inorganic cyanide present 

in either simple soluble salts or complex radicals. Cyanide in the alkaline scrubbing solution 

is determined by ultraviolet (UV), calorimetrically. 
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Certain soil samples will be analyzed by EPA Method 9030 to determine 

concentrations of total sulfide. Sulfide will be released from the samples by refluxing with 

strong acid and a distillation of the resulting hydrogen sulfide into a scrubbing solution 

containing zinc acetate. 

Method 9030 determines concentrations of sulfide in the zinc sulfide 

precipitate. Excess iodine is added to each sample that has been treated with zinc acetate 

to produce zinc sulfide. The excess iodine is back-titrated with sodium thiosulfate or 

phenylarsine oxide. 

7.22 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 electrometrically. 

7.23 Toxicity Characteristic Leaching Procedure (TCLP) 

Investigation derived wastes (e.g., soil), wastes, and waste oil samples will 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 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-hr period using a 

solid-to-liquid ratio of 1:20. Mter the extraction period, the solids are filtered from the 
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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 

MS/MSDs 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. 
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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 8-1. 

8.1 Hardness--EPA Method 130.2 

Total Hardness, as calcium carbonate, is measured titrimetically following 

EPA Method 130.2. 

The titrant (EDTA) is standardized using a standard calcium solution. The 

standard EDTA titrant is checked daily because of gradual deterioration. 

8.2 Nitrate/Nitrite--EPA Method 353.1 

Nitrate/Nitrite is measured by the colorimetric technique described in EPA 

Method 353.1 

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 ± 15 percent of the expected value. 



Table 8-1 

Summary of Calibration Procedures 

Check Standardization Daily RPD ~5% for duplicates 

EPA:353.1 I Nitrate/Nitrite I Multipoint Calibration Daily r ~0.995 
(minimum of five 
concentrations) 

Continuing Calibration 10% Measured value ± 15% of 
Check true value 

EPA:418.1 I TRPH I Multipoint Calibration Daily r .?_0.995 
(minimum of five 
concentrations) 

Continuing Calibration 10% Measured value ±10% of 
Check true value 

SW-846:1010 I lgnitability I Calibration Check Daily Measured value ±10% of 
true value 

SW-846:6010 I Metals (ICPES) I Mixed Calibration Daily, and 10% Measured value within 
Standards (2 ±10% of true value for 
concentrations) element of interest 

Metals (AA) I Multipoint calibration Daily, prior to analyses r~0.995 

SW-846:7060 Arsenic (minimum of three 
SW-846:7421 Lead concentrations) 
SW-846:7471 Mercury 
SW-846:7740 Selenium 
SW-846:7841 Thallium 

Calibration Blank 10%, or minimum of one <MRL 
per batch 

Repeat standardization 

Repeat ·calibration 

Repeat calibration 

Repeat calibration 

Repeat calibration 

1) Take corrective action 
2) Recalibrate 

Repeat calibration 

1) Repeat test 
2) Take corrective action 
3) Repeat calibration and test 

1) Clean system 
2) Reanalyze 
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Table 8-1 

(Continued) 

SW-846:8010 I Halogenated Volatile I Multipoint Calibration I Initially, and when daily I r :!:0.995 11) Identify and repeal outlying 
Organics (minimum of five calibration fails point(s) 

concentrations) 2) Recalculate curve using 
repeated points 

3) Recalibrate 

Calibration Verification I At beginning of each I Recovery for all analytes 11) Repeal calibration check 
analytical batch ±15% of expected value 2) If still out, identify and 

correct problem then rerun 
and note any changes 

SW-846:8015 I Nonhalogenated I Multipoint Calibration I Initially, and when daily I r :!:0.995 1) Repeat calibration check 
Volatile Organics (minimum of five calibration fails 2) Recalculate curve using 

concentrations) repeated points 
3) Recalibrate 

Calibration Verification I At beginning, following Recovery for all analytes 1) Repeat calibration check 
every lOth sample, and at ± 15% of expected value 2) If still out, identify and 
the end of each analytical correct problem then return 
sequence and note any changes 

SW-846:8020 I Aromatic Volatile I Multipoint Calibration I Initially and when daily r :!:0.995 1) Identify and repeat outlying 
Organics (minimum of five calibration fails point(s) 

concentrations) 2) Recalculate curve using 
repeated points ,.,:n:nt' c.n 
Recalibrate p:l p:l 0 0 

(JQ ...... =:; (") 
Calibration Verification I At beginning of each I Recovery of all analytes 11) Repeat calibration check 

0 0 . ::t. 
•• en 0 

analytical batch ±15% of expected value 2) If still out, identify z N a· ::s 
problem then rerun and note 9N::SZ .. z 
any changes wWo 9 

SW-846:8080 I Organochlorine I Multipoint Calibration Initially, as required RSD <20% Repeat calibration 
'"0 •• 

o .... 00 
'"""ON Pesticides and PCBs (minimum five points) 
~g. 

Calibration Check Daily, beginning and end Measured values ±15% of Repeat 5-point calibration 0 
Sample of sequence true values ..... ,_. 

1.0 
1.0 
VJ 



SW-846:8150 I Chlorinated 
Herbicides 

SW-846:8240 I Volatile Organic 
Compounds 

SW-846:8270 I Semivolatile Organic 
Compounds 

Calibration Check 
Sample 

Multipoint Calibration 
(minimum five points) 

Calibration Check 
Sam 

Check of Mass Spectral 
Ion Intensities Using 
BFB 

Multipoint Calibration 
(5-point calibration at 
10-200 ppb range) 

System Performance 
Check 

Calibration Check 

Internal Standards 

Check of Mass Spectral 
Ion Intensities Using 
DFTPP 

5-Point Calibration at 
10-200 oob Range 

System Performance 
Check 

Table 8-1 

(Continued) 

Daily, prior to sample 
analyses 

Initially and as required 
by calibration check 

Daily prior to sample 
analyses 

Daily prior to sample 
analyses 

Initial calibration and as 
required by calibration 
check 

Every 12 hours 

Every 12 hours 

Every sample 

Daily prior to sample 
analysis 

Initial and as required by 
daily check 

Every 12 hours 

Measured values ±25% of 
true values 

RSD <20% 

Measured values ±15% of 
true values 

Refer to Method 8240 
Table 3 

RF variability for specific 
compounds <25% RSD 

RF ~0.300 (0.250 for 
bromoform) 

%Difference <30% 

Refer to Method 8240 
Table 5 

Refer to Method 8270 
Table 3 

RF variability for specific 
romnountls <30% RSD 

Minimum average response 
factor of 0.050 

Repeat 5-point calibration 

Repeat calibration 

Repeat 5-point calibration 

1) Retune instrument 
2) Repeat BFB analysis 

Repeat calibration 

1) Evaluate system 
2) Repeat calibration 

1) Evaluate system 
2) Repeat test 

Recalibrate 

1) Inspect mass spectrometer 
2) Correct problem 
3) Repeat calibration 
4) Reanalyze samples 

Retune instrument 
Repeat DFTPP analysis 

Repeat calibration 

1) Evaluate system 
2) Repeat calibration 
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SW-846:8270 I Semivolatile Organic 
(continued) Compounds 

I Continuing Calibration 
Check 

Internal Standards 

SW-846:9012 I Cyanide I Calibration Curve 
(minimum of five 
levels) 

SW-846:9030 I Sulfide I Standardize Iodine 
Solution 

Standardize Titrant 

SW-846:9040 I pH 
SW-846:9045 

I Calibration Using Two 
Standard Buffer 
Solutions 

11{PH 
RF 
RPD 
RSD 
MRL 

= Total Recoverable Petroleum Hydrocarbons 
Response Factor 
Relative Percent Difference 
Relative Standard Deviation 
Method Reporting Limit 

Table 8-1 

(Continued) 

I Every 12 hours 

I Every sample 

I Daily, prior to sample 
analyses 

Daily 

Daily 

Daily 

I Single-point RF for each 11) Evaluate system 
CCC within 30% of average 2) Take corrective action 
multi-point RF 3) Repeat test 

4) See lab manager 

I Method 8270 Table 5 I 1) Inspect mass spectrometer 
2) Correct problems and repeat 

calibration 
3) Reanalyze sa 

I r~0.995 I Repeat calibration 

RPD ~5% for duplicates I Repeat standardization 

RPD ~5% for duplicates 

Follow instrument manual I Repeat calibration 
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Total Recoverable Petroleum Hydrocarbons--EPA Method 418.1 

Total recoverable petroleum hydrocarbons (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. 

8.4 lgnitability--SW-846 Method 1010 

Prior to sample analysis, either an o-xylene or m-xylene standard is tested to 

verify instrument calibration. The flash point, closed cup, foro-xylene is 63°F (17°C) and 

the flash point for m-xylene is 77°F (25°C). 

8.5 Metals by ICPES--SW-846 Method 6010 

SW-846 Method 6010 is used to measure elements with inductively coupled 

plasma atomic emission spectroscopy (ICPES). 

Detailed calibration procedures for ICPES systems are described in SW-846, 

3rd edition. A response factor is calculated daily for each metal based on 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 is not 
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in agreement with the expected value ( ± 10% ), the samples that have been analyzed since 

the last calibration check was made will be reanalyzed. 

8.6 Metals by GFAA--SW-846 Methods 7060. 7131, 7421, 7740, and 7841 

SW-846 Methods 7060,7131,7421,7740, and 7841 are graphite furnace atomic 

absorption (GFAA) techniques for determination of arsenic, cadmium, 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 upscale 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. 

8.7 Mercury by CV AA--SW-846 Method 7471 

SW-846 Method 7471 is a cold vapor atomic absorption (CV AA) technique 

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 upscale 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. 
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Halogenated Volatile Organics--SW-846 Method 8010 

Method 8010 is a gas chromatographic (GC) method used to determine 

concentrations of halogenated volatile organics. 

The external standard quantitation method is used to quantitate halogenated 

volatile organics. The gas chromatograph/ electrolytic conductivity detector is initially 

calibrated at a minimum of five concentrations. The calculated correlation coefficient for 

the calibration curve must be equal to or greater than 0.995. A calibration verification 

standard is analyzed at the beginning of each analytical batch (i.e., maximum of 20 samples 

per batch) to confirm that the analytical system is performing acceptably. Recovery for all 

analytes must be within ± 15 percent of the expected value to demonstrate acceptable 

calibration. 

8.9 Nonhalogenated Volatile Organics--SW-846 Method 8015 

Method 8015 is a gas chromatograph (GC) method used to determine 

concentrations of nonhalogenated volatile organics. 

The external standard quantitation method is used to quantitate 

nonhalogenated volatile organics. The gas chromatograph/flame ionization detector is 

initially calibrated at a minimum of five concentrations. The calculated correlation 

coefficient for the calibration curve must be equal to or greater than 0.995. A calibration 

verification standard is analyzed at the beginning of each analytical batch (i.e., maximum 

of 20 samples per batch) to confirm that the analytical system is performing acceptably. 

Additional continuing calibration verification standards are analyzed after each 10 samples 

and at the end of the analytical sequence. Recovery for all analytes must be within ± 15 

percent of the expected value to demonstrate acceptable calibration. 
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8.10 Aromatic Volatile Organics--SW-846 Method 8020 

Method 8020 is a gas chromatographic ( GC) method used to determine 

concentrations of aromatic volatile organics. 

The external standard quantitation method is used to quantitate aromatic 

volatile organics. The gas chromatograph/photoionization detector is initially calibrated at 

a minimum of five concentrations. The calculated correlation coefficient for the calibration 

curve must be equal to or greater than 0.995. A calibration verification standard is analyzed 

at the beginning of each analytical batch to confirm that the analytical system is performing 

acceptably. Recovery for all analytes must be within ± 15 percent of the expected value to 

demonstrate acceptable calibration. 

8.11 Organochlorine Pesticides and PCBs--SW-846 Method 8080 

Samples for organochloride pesticides and PCBs are analyzed by gas 

chromatography following SW -846 Method 8080. Method 8080 is used to determine the 

concentration of various organochlorine pesticides and polychlorinated biphenyls (PCBs ). 

The external standard quantitation discussed in the method is used to 

quantitate all pesticides/PCBs. The retention time window is calculated for each 

pesticide/PCB after adjusting the GC operating conditions for the routine retention times 

of 4,4'-DDT. The gas chromatograph/electron capture detector is initially calibrated at a 

minimum of five concentrations. The average calibration factor is acceptable if the relative 

standard deviation (RSD) for the calibration factors at each level does not exceed 20 

percent. Concentration of the components in a standard varies depending on the response 

of the compounds in the analytical system. Breakdown of 4,4'-DDT and endrin is also 

monitored; breakdown may not exceed 20 percent. A single-point calibration check must 

agree within ± 15 percent of the multipoint response; otherwise, the instrument is 
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recalibrated. The single-point calibration check analyses are performed at the beginning and 

end of each analytical sequence, as required by Method 8080. 

8.12 Organophosphorus Pesticides--SW-846 Method 8140 

Method 8140 is a gas chromatographic (GC) method used to determine the 

concentration of various organophosphorus pesticides. 

The external standard quantitation method is used to quantitate all pesticides. 

The retention time window is calculated for each pesticide after adjusting the GC operating 

conditions for the routine retention times of each parameter of interest. The instrument is 

calibrated at a minimum of five concentrations. The average calibration factor is acceptable 

if the RSD for the calibration factors at each level does - not exceed 20 percent. 

Concentrations of the components in a standard varies, depending on the response of the 

compounds in the analytical system. A daily single-point calibration check must agree within 

± 15 percent of the initial multipoint response; otherwise, the instrument is recalibrated. 

The single-point calibration check analyses are performed at the beginning and end of each 

analytical sequence, as required by Method 8080. 

8.13 Chlorinated Herbicides--SW-846 Method 8150 

Method 8150 1s a GC method for determining certain chlorinated acid 

herbicides. 

The external standard quantitation method is used to quantitate all herbicides. 

The retention time window is calculated for each herbicide after adjusting the GC operating 

conditions for the routine retention times of each parameter of interest. The GC/ECD is 

initially calibrated at a minimum of five concentrations. The average calibration factor is 

acceptable if the RSD for the calibration factors at each level does not exceed 20 percent. 
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Concentration of the components in a standard will vary, depending on the response of the 

compounds in the analytical system. A daily single-point calibration check must agree within 

± 15 percent of the multipoint response, otherwise, or the instrument is recalibrated. 

8.14 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; 

• 1,4-Difluorobenzene; and 

• Chlorobenzene-d5• 

Tentatively identified compounds are identified only when a good match 

(Purity & Fit >. 75) is obtained between the unknown spectra and the library spectra. The 

tentatively identified compound 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 (BFB). Relative ion abundance criteria for BFB 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. 
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A 5-point calibration, used for generating response factors, will be performed 

daily. The RSD must be less than 25 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 . 

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. 

8.15 Semivolatile 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 
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retention times generated from a five-point calibration curve, relative to the closest eluting 

of seven internal standards. The seven internal standards are: 

• Dichlorobenzene-d4; 

• N aphthalene-d8; 

• Acenaphthene-d10; 

• Phenanthrene-d10; 

• Chrysene-d12; 

• Perylene-d12; and 

• 1,4-Dichlorobenzene . 

The mass spectrometer is tuned daily to give an acceptable spectrum for 

DFfPP; DFfPP 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 system performance check 

compounds (SPCC): 

• N-Nitroso-di-n-propylamine; 

• Hexachlorocyclopentadiene; 

• 2,4-Dichlorophenol; and 

• 4-Nitrophenol. 

A five-point calibration, used for generating response factors, is performed 

initially using 20-, 50-, 80-, 120- and 160-,ug/mL standards. The variability for specific ion 
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response factors for Method 8270 calibration check compounds (CCC) 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-Ni troso-di-n-phenylamine; 

• Pentachlorophenol; 

• Fluoranthene; 

• Di-n-octylphthalate; and 

• Benzo( a )pyrene . 

A continuing calibration check is performed every 12 hours using the CCCs 

listed above. 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. 
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Method 9012 is used to determine the concentration of inorganic cyanide in 

an aqueous waste or leachate. The method detects inorganic cyanides that are present as 

either sample soluble salts or complex radicals. It is used to determine the values for both 

total cyanide and cyanide amenable to chlorination. The cyanide, as hydrocyanic acid 

(HCN), is released by refluxing the sample with a strong acid and catalyst and distillation 

of the HCN into an absorber-scrubber containing sodium hydroxide solution. The cyanide 

ion in the absorbing solution is then determined by automated colorimetry. 

A daily calibration curve is prepared using a blank and a minimum of five 

standards, with a correlation coefficient greater than 0.995. A high and a low standard are 

distilled and compared with similar values on the curve to ensure that the distillation 

technique is reliable. The distilled standards must agree within ± 15 percent of the 

undistilled standards. 

8.17 Total Sulfide--SW-846 Method 9030 

Method 9030 is used to measure the concentration of total and dissolved 

sulfides in drinking, surface, and saline waters. Excess iodine is added to a sample that has 

been treated with zinc acetate to produce zinc sulfide. The iodine oxidizes the sulfide to 

sulfur under acidic conditions. The excess iodine is back titrated with sodium thiosulfate 

or phenylarsine oxide to a starch end point. 

The thiosulfate solution is standardized daily against pnmary standard 

potassium dichromate. The iodine solution is standardized daily against the standardized 

thiosulfate solution. The iodine solution is considered acceptable if the relative percent 

difference is less than 5 percent. 
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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. 
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Internal quality control (QC) procedures to be used for laboratory testing and 

analysis are presented in Table 9-1. Tables 9-2, 9-3, and 9-4 present detailed listings of 

tolerance limits for quality control check samples, 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 contamination. Results of control samples, which are analyzed 

at a 10% 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 9-1. Procedures 

related to corrective actions are described below. 



Table 9-1 

Summary of Internal Quality Control Procedures 

EPA:130.2 I Hardness I Laboratmv 
Control Sample or 5% Recovery between 80 - I Repeat calibration. 
QCCS 120% 

Method Blank 5% <MRL Repeat analyses. 

QA Duplicate Sample 10% None Will be used to determine 
(USACEb) sampling/analytical variability. 

Field 
Duplicate Sample I 10% I None I Will be used to determine 

EPA:418.1 I TRPH I Laboratory 
Control Sample or 5%, or 1 per 20 samples Recovery between 90- I Repeat calibration. 
QCCS 110% 

Method Blank 1 per batch <MRL Used to assess analytical 
contamination. 

Matrix Spike Is% 50-150% Recovery 1) Run check sample (QCCS). 
2) Correct problem. 

Flag data. 

Matrix Spike Duplicate 5% RPD .:s,SO% and 1) Run check sample (QCCS). 
Recovery 50-150% 2) Correct problem. 

3) Flag data. 

QA Duplicate Sample 10% None Will be used to determine '"Ct::),..,Cil 
~ ~ 0 0 

(USACEb) sampling/analytical variability .. OCl - ;S (") 0 0 . ::t • 
• • rll 0 

Field Z No· ::1 
Equipment Blank 10% None Will be used to determine sources pN::~Z 

of contamination. ·· cnZo 
I 1o% I None I Used to assess sampling/analytical 

No o :. 
Duplicate sample '"0 •• 

o- \0 variability. ""+>ON 
W3 
WO' 

0 
'"1 

I-' 
\0 
\0 w 



EPA:353.1 Nitrate/Nitrite Laboratory 
Method Blank 

Quality Control Check 
Sample (QCCS) 

Matrix Spike 

Matrix Spike Duplicate 

Analytical Duplicate 

QA Duplicate Sample 
(USACEb) 

Field 
Duplicate Field Samples 

Equipment Blank 

Table 9-1 

(Continued) 

5%, one per batch 

One par per batch 

5% 

5% 

5% 

10% 

10% 

10% 

Measured concentrations 
must be less than MRL 

Recoveries = 85-115% 

80-120% recovery 

80-120% recovery 
RPD<20 

None 

None 

None 

None 

1) Perform system blank. 
2)If system blank is 
contaminated, identify and 
correct source. 
3) If system blank is clean, 
reprepare samples with new 
method blank. 

1) Analyze second QCCS. If 
recovery is still out, stop, 
identify and correct problem. 

1) Reanalyze spiked sample. 
2) If still out, check QCCS 
recovery. 
3) If QCCS recovery is ok, flag 
data as matrix effect. 

1) Check QCCS results. If ok, 
flag data. 
2) If QCCS results are also out, 
reanalyze samples. 

Used to assess analytical variability. 

Used to quantitate analytical 
variability. 

Will be used to determine analytical 

Used to assess sources of 
contamination. 

1-Ct:J~Cil 
~ ~ (l) (l) 
QCI....,.~o 
(l) (l) ,.;J. :::::!' • 

• • (ll 0 
zNo·::l 
9 N::l Z .. z 
wWo9 

'"0 •• 
0...... , ..... 
~'-+>O>N_. 

~g. 
(l) 
>; 

I-> 
\0 
\0 
v.> 



Table 9-1 

(Continued) 

SW-846:6010 I Metals (ICPES) I Laboratory 
QC check sample 11 per digestion batch :S20 I Measured value within I Repeat calibration. 
analysis (QCCS) samples ±20% of true value for 

element of interest 

Method blank I 1 per digestion batch :S20 I All analytes < MRL 1) Reanalyze. 
samples 2) Recalibrate. 

3) Reanalyze. 
4) Redigest samples if reanalysis 
fails. 

Calibration blank I 10% I All analytes < MRL 11) Rerun. 
2) Clean system. 
3) Reanalyze sample. 
4) Redigest samples if reanalysis 
fails. 

Calibration check I 10% I Measured value within I Repeat calibration. 
±10% of true value for 
element of interest 

Matrix spike analysis 5% 75-125% Recovery 1) Analyze method spike (or 
QCCS). 
2) If method spike is ok; flag data. 
3) If method spike not ok; see lab 
supervisor and reanalyze samples. 

~tj~Cil 
Matrix spike duplicate I 5% I Relative percent 11) Analyze method spike (or ~ ~ ~ ~ ()Q.-..::;o 

difference .!:,20% and 75- QCCS). ~ ~ . ::t. 
.. ~ 0 

125% recovery 2) If method spike is ok; flag data. z N s· ::s 
3) If method spike not ok; see lab 9N::SZ 
supervisor and reanalyze samples. ·· Cllzo 

~ ~ 0 :. 
ICPES interference I Run at beginning and end I 80-120% of true value 1) Repeat calibration. "1:1 •• 

o ..... \0 
check of daily run for EPA check sample 2) See lab manager. >-'+>~N 

elements ws 
WO" 

ICP linear range check I Quarterly I Measured value within Tests upper limit of ICP linear ~ 

""' ±5% of expected value range. -\0 
\0 
w 



(Continued) 

SW-846:8270 I Semivolatile Organic 
Compounds 

Field 
Duplicate field sample 

Equipment blanks 

Laboratory 
Check of mass spectral 
ion intensities using 
DFfPP 

Quality Control Check 
Sample (QCCS) 

System performance 
check 

Surrogate spikes 

Internal standards 

Table 9-1 

(Continued) 

10% 

10% 

Daily prior to sample 
analysis 

5% 

Every 12 hours 

Every sample 

Every sample 

None 

None 

Refer to method 

See Table 9-2 

Minimum average 
response factor of 0.050 

See Table 9-4 

Method 8270 Table 5 

Determine sampling/analytical 
variability. 

Used to determine sources of 
contamination. 

Retune instrument. 
Repeat DFfPP analysis. 

1) Evaluate system, correct as 
needed. 
2) Recalculate data or reanalyze 
extract. 
3) If QCCS still fails, reextract 
and reanalyze QCCS and all 

in the batch. 

1) Evaluate system. 
2) Repeat calibration. 

1) Evaluate system. 
2) Recalculate data and/or reanalyze 
extract. 
3) Analyze QCCS, if QCCS fails, 
reextract and reanalyze samples. 
4) Flag data and report analysis and 
reanalysis results. 

1) Inspect mass spectrometer. 
2) Correct problems and repeat 
calibration. 
3) Reanalyze samples. 

'"Ct::j~(l) 
.EP'oo 
U'-< ...... <" (') 
0 0 ,.;:I. ::t. 

•• Vl 0 
zNs·~ 
R N ~ z (/) z 0 
Vl 0 0 :. '"0 •• 
0...... ''"" ,....,oN-
wS 
wo' 

0 ..... 
....... 
\0 
\0 w 



Table 9-1 

(Continued) 

SW-846:8270 I Semivolatile Organic Method blank Daily prior to sample < MRL except for 11) Run solvent blank. 
(Continued) Compounds analysis phthalate esters which 2) Evaluate system. 

(Continued) maybe 5x MRL 

Matrix spike 5% See Table 9-3 1) Run check sample (QCCS). 
2) Correct problem. 
3) If QCCS fails, reanalyze samples. 
4) Flag data if QCCS passes. 

Matrix spike duplicate I 5% I See Table 9-3 I 1) Run check samples (QCCS). 
2) Correct problem. 
3) If QCCS fails, reanalyze samples. 
4) Flag data if QCCS passes. 

QA duplicate sample 110% None Used to quantitate analytical 
(USACEb) variability. 

Field 
Equipment blank 1 1o% None Will be used to determine sources 

of contamination. 

Duplicate field sample 10% None Will be used to determine analytical 
variability. 

SW-846:8150 I Herbicides I Laboratory 
Surrogate spikes Every sample See Table 9-4 1) Evaluate system. 

2) Recalculate data and/or reanalyze JooC tn::o C/l 
extract. ~ ~ (1) (1) 

3) Analyze QCCS, if QCCS fails, UQ,....::io 
(1) (1) • ::t . 

reextract and reanalyze sample. •• Vl 0 
z N s· ::s 4) Flag data and report analysis and ~N::sZ 

results. ·· C/lzo 
Quality control check 5% See Table 9-2 1) Recalibrate. 0\(1) 0:. 

'"0 •• 
sample (QCCS) 2) Reanalyze affected samples. o ..... \0 

'""+>ON 

Method blank 5% All analytes < MRL Used to assess contamination. wa Wr::r 
(1) 
1-1 

~ 

\0 
\0 w 



SW-846:8150 I Herbicides 
(Continued) (Continued) 

SW-846:8240 I Volatile Organic 
Compounds 

Matrix spike 

Matrix spike duplicate 

duplicate sample 

Field 
Duplicate field samples 

Equipment blanks 

Laboratory 
Check of mass spectral 
ion intensities using 
BFB 

System performance 
check 

Surrogate spikes 

Table 9-1 

(Continued) 

5% 

5% 

10% 

10% 

10% 

Daily prior to sample 
analysis 

Every 12 hours 

Every sample 

See Table 9-3 

See Table 9-3 

None 

None 

None 

Method 8240 Table 3 

RF ~0.300 (0.250 for 

See Table 9-4 

1) Analyze QCCS. 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

1) Analyze QCCS. 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 

Will be used to determine sampling 
and analytical variability. 

Used to assess sources of 
contamination. 

1) Retune instrument. 
2) Repeat BFB analysis. 

1) Evaluate system. 
Repeat calibration. 

1) Evaluate system. 
2) Recalculate data and/or reanalyze 
extract. 
3) Reanalyze sample. 
4) Flag data and report analysis and 
reanalysis results. 

~tl~C/) 
~ ~ (1) (1) 
OCI..-.<"o 
(1) (1) ...;!. ::t . 

•• Vl 0 z N s· ~:~ 
?Ni:IZ 
·· cnZo 
-....l (1) 0 :. 

'1:j •• 
0 ...... '""' ~ON-.. ws 
Wr:;r 

(1) 
'"1 

~ 

\0 
\0 
w 



SW-846:8240 
(Continued) 

Volatile Organic I Internal standards 
Compounds (Continued) 

Method blank 

Matrix spike 

Matrix spike duplicate 

QA duplicate sample 

Field 
Duplicate field samples 

Equipment blank 

Trip blank 

Table 9-1 

(Continued) 

Every sample 

Daily prior to analyses 

S% 

S% 

10% 

10% 

10% 

1 per sample cooler 
shipping water samplers 

Method 8240 Table S 

< MRL except for 
acetone, MEK, or 
methylene chloride which 

beS xMRL 

See Table 9-3 

See Table 9-3 

None 

None 

None 

None 

1) Inspect mass spectrometer. 
2) Correct problem. 
3) Repeat calibration. 
4) 

1) Run solvent blank. 
2) Reanalyze blank and samples. 

1) Run check samples (QCCS). 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

1) Run check sample (QCCS). 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 

Used to determine sampling/ 
analyticr.l variability, 

Will be used to determine sources of 
contamination. 

Will be used to determine potential 
sources of contamination. 

~ tno C/) 
j:l) j:l) (b (b 

()Q ........... (") 
(b (b ,..;!. :=. 

•• en 0 
Z No' ::S 
!=>N::SZ 
·· Cllzo 
OO<b 0:. "0 .. 
0...... '""' _,<bN....., 

~g. 
(b 
'"'I 

...... 
\0 
\0 w 



Table 9-1 

(Continued) 

SW-846:8010 I Halogenated Volatile I Laboratory I 5%,one per batch 
I 11) Perform system blank. 

Organics Method Blank Measured concentrations 2) If system blank is contaminated, 
less than MRL identify and correct source. 

3) If system blank is clean, 
reanalyze samples. 

Quality Control Check 5% See Table 9-2 Analyze second QCCS. If still out, 
Sample (QCCS) stop, identify, and correct problem. 

Matrix Spike 5% See Table 9-3 If QCCS is ok, tlag data as matrix 
effect. If QCCS is outside limits, 
reanalyze samples. 

Matrix Spike Duplicate I 5% See Table 9-3 1) Repeat analysis. 
2) If still out and QCCS is ok, tlag 
data. 

Surrogate Spikes I Every sample, blank, I See Table 9-4 I 1) Repeat analysis. 
standard 2) If still out, tlag data to indicate 

matrix effect demonstrated. 

QA Duplicate Sample 110% None Used to quantitate analytical 
(USACE b) variability. 

Field 
Duplicate Field Sample 1 1o% I None I Used to determine sampling/ 

analytical variability. 
1-Ct:J~Cil 

Equipment Blank 1 1o% I None I Used to assess sources of ~ ~ 0 0 OQ,...<o 
contamination. 0 0 -· ::::-. • • Cll 0 

SW-846:8015 I Nonhalogenated I Laboratory I 5%, one per batch 
I 11) Perform system blank. 

z No·~ 
~N~Z 

Volatile Organics Method Blank Measured concentrations 2) If system blank is contaminated, ·· cnZo 
less than MRL identify and correct source. \0 0 0 :. 

3) If system blank is clean, '"C •• 
o .... \0 

reanalyze samples. -.oN 

15% I See Table 9-2 
v.>S 

Quality Control Check I Analyze second QCCS. If still out, (.;.)0' 

Sample (QCCS) stop, identify, and correct problem. 0 
>-I 

...... 
\0 
\0 
(.;.) 



Table 9-1 

(Continued) 

SW-846:8015 I Nonhalogenated Matrix Spike 5% See Table 9-3 If QCCS is ok, flag data as matrix 
(Continued) Volatile Organics effect. If QCCS is outside limits, 

(Continued) reanalyze samples. 

Matrix Spike Duplicate 5% See Table 9-3 l) Repeat analysis. 
2) If still out, flag data to indicate 
matrix effect demonstrated. 

Surrogate Spikes I Every sample, blank, See Table 9-4 l) Repeat analysis. 
standard 2) If still out, flag data to indicate 

matrix effect demonstrated. 

QA Duplicate Sample 10% None Used to quantitate analytical 
JSACEb) variability. 

Field 
Duplicate Field Sample 10% None Used to determine sampling/ 

analytical variability. 

Equipment Blank 10% None Used to assess sources of 
contamination. 

SW-846:8020 I Aromatic Volatile I Laboratory 
Organics Method Blank 5%, one per batch I Measured concentrations 11) Perform system blank. 

less than MRL 2) If system blank is contaminated, 
identify and correct problem. 
3) If system blank is clean, reanalyze ~t:f::OC/l 
samples. 1):1 1):1 (b (b 

~ ..... ;:S () 
Quality Control Check I 5% I See Table 9-2 I Analyze second QCCS. If still out, 

(b (b • 0'. 
•• Vl 0 

stop, identify, and correct problem. z N s· ::s 
I 5% I See Table 9-3 I If QCCS is ok, flag data as matrix 

9N::SZ 
Matrix Spike .. C/lzo 

effect. If QCCS is outside limita, ~--' o R :. 
reanalyze samples. O'""tj 

0 
..... N\0 (b 

Matrix Spike Duplicate I 5% I See Table 9-3 I 1) Repeat analysis. >-+>a 
2) If still out and QCCS is ok, flag Wr::r 

Wo 
data. '"1 -\0 

\0 
w 



SW-846:8020 Aromatic Volatile 
(Continued) Organics (Continued) 

SW-846:8080 Organochlorine 
Pesticides and PCBs 

Surrogate Spikes 

QA Duplicate Sample 
(USACE b) 

Field 
Duplicate Field Sample 

Equipment Blank 

Laboratory 
DDT and endrin 
degradation check 
sample 

Surrogate spikes 

Method blank 

QC check sample 
(QCCS) 

Matrix spike 

Table 9-1 

(Continued) 

Every sample; blank, 
standard 

10% 

10% 

10% 

Daily prior to analyses 

Every sample 

5% 

5% 

5% 

I See Table 9-4 

None 

I None 

I None 

Degradation .:::_20% (see 
method) 

See Table 9-4 

<MRL 

See Table 9-2 

See Table 9-3 

1) Repeat analysis. 
2) If still out, flag data to indicate 
matrix effect demonstrated. 

Used to quantitate analytical 
variability. 

Used to determine sampling! 
analytical variability. 

Used to assess sources of 
contamination. 

1) Follow maintenance in Method 
8000, see Section 7.7. 
2) Recalibrate. 

1) Evaluate system. 
2) Recalculate data and/or reanalyze 
extract. 
3) Analyze QCCS, if QCCS fails 
reextract and reanalyze sample. 
4) Flag data and report analysis and 
reanalysis results. 

Used to assess contamination. 

1) Evaluate system. 
2) Repeat test for criteria that 
failed. 

1) Analyze QCCS. 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

~t;l~(l) 
~ ~ 0 0 

(JQ ...... < (") 
0 0 ....... ::t . 

• • rJl 0 z N s· ::s 
RN::sz (/) z 0 
~ 0 0 :. 
~"0 .• 
O~N\0 .....,3 
V-lo-
V-lo 

'"1 

~ 

\0 
\0 
V) 



Table 9-1 

(Continued) 

SW-846:8080 I Organochlorine I Matrix spike duplicate 
15% 

I See Table 9-3 11) Analyze QCCS. 
(Continued) Pesticides and PCBs 2) Correct problem. 

(Continued) 3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

QA duplicate sample 110% None Used to quantitate analytical 
(USACEb) variability. 

Field 
Duplicate field samples 10% None Will be used to determine analytical 

variability. 

Equipment blank 10% None Used assess sources of 
contamination. 

SW-846:8140 I Organophosphorus I Laboratory 
Pesticides Surrogate spikes Every sample See Table 9-4 1) Evaluate system. 

2) Recalculate data and/or reanalyze 
extract. 
3) Analyze QCCS, if QCCS fails, 
reextract and reanalyze sample. 
4) Flag data and report analysis and 
reanalysis results. 

Method blank 5% <MRL Used to assess contamination. 

QC check sample 5% See Table 9-2 1) Evaluate system. ~tnt'(/) 
~ ~ ~ ~ 

(QCCS) 2) Repeat test for criteria that (JQ ....... ;S (') 
~ ~ . =-· 

failed. •• r.n 0 
z N s· ::s 

Matrix spike I 5% I See Table 9-3 I 1) Analyze QCCS. s:>N::sz 
2) Correct problem. .. Cl"lzo 
3) If QCCS is ok; flag data. -~ 0:. N'"t:l .. 
4) If QCCS is not ok; reanalyze 0 

....... N\0 ~ 
samples. _,s 

(JJO" 
(JJ~ 

'"1 

1--' \0 \0 
(JJ 



Table 9-1 

(Continued) 

SW-846:8140 I Organophosphorus 
(Continued) Pesticides (Continued) 

5% Matrix spike duplicate 

sample I tO% 
(USACE0 ) 

Field 
Duplicate field samples 10% 

Equipment blanks 10% 

--
Metals (AA) I Laboratory 

SW-846:7060 Arsenic QC check sample I to% 
SW-846:7131 Cadmium (QCCS) 
SW-846:7421 Lead 
SW-846:7471 Mercury 
SW-846:7740 Selenium 
SW-846:7841 Thallium 

I Calibration blank Ito% 

-
Preparation blank 10% 

Matrix spike 5% 

See Table 9-3 

None 

None 

None 

Measured value within 
±20% of expected value 

<MRL 

<MRL 

75-125% Recovery 

1) Analyze QCCS. 
2) Correct problem. 
3) If QCCS is ok; flag data. 
4) If QCCS is not ok; reanalyze 
samples. 

Used to quantitate analytical 
variability. 

Will be used to determine analytical 

Used to assess sources of 
contamination. 

Repeat calibration. 

1) Clean system. 
2) Reanalyze. 

1) Reanalyze. 
2) Clean system. 
3) Redigest and reanalyze. 

1) Run check sample (QCCS). 
2) Correct problem. 
3) if QCCS fails, reanalyze samples. 
4) If not, flag data. 

~tnt~ en 
~ ~ 0 0 
(JQ.-..~0 
0 0 ,.;I. ::t • 

• • r/l 0 z N s· ::s 
9N::SZ 
··en Z o 
~ 0 0 :. (.;.) '"0 •• 
oftN\0 
'"*'S (.;.)0' 
Wo 

'"1 

~ 

\0 
\0 
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SW-846:7060 
SW-846:7131 
SW-846:7421 
SW-846:7471 
SW-846:7740 
SW-846:7841 
(Continued) 

Metals (AA) 
Arsenic 
Cadmium 
Lead 
Mercury 
Selenium 
Thallium 
(Continued) 

SW-846:9012 I Cyanide 

Matrix Spike Duplicate 

sample 
(USACE0 ) 

~ 
Duplicate sample 

Equipment Blank 

I Laboratory 
QC Check Standard 
(QCCS) 

Method blank 

Duplicate analysis 

Matrix spike 

Table 9-1 

(Continued) 

5% 

I 10% 

,.0% 
10% 

I 10% 

1 per batch ~20 samples 

5% 

5% 

Within 20% RPD and 
75-125% Recovery 

I None 

I Nooo 

None 

I ±15% error 

<MRL 

RPD ~20% 

75-125% 

1) Run check sample (QCCS). 
2) Correct problem. 
3) If QCCS fails, reanalyze samples. 
4) If not, flag data. 

Will be used to determine sampling/ 
analytical variability. 

Determine sampling/analytical 
variability. 

Will be used to determine sources 
of contamination. 

1) Reanalyze. 
2) Repeat calibration. 
3) Reanalyze affected samples. 

1) Clean instrument/equipment. 
2) Rerun test. 

Obtain third value. 

1) Check calculation. 
2) Analyze QCCS. 
3) If QCCS ok; flag data. 
4) If QCCS not ok; reanalyze 
samples. 

~ tn:o en 
~ ~ (1) (1) 
""' .-+ <' (') (1) (1) ,..J. ::t . 

•• Vl 0 z N s· :::1 
RN::1Z 

Cf} z 0 
1--'(1)0" 
~"0 •• 
o@"N\0 
.....,El 
VJO' 
VJ(l) 

'""' -\0 
~ 



Table 9-1 

(Continued) 

(Continued) 

Field 
Duplicate sample 10% 

Equipment Blank 10% 

--
SW-846:9030 I Sulfide Laboratory 

Matrix spike 5% 

Matrix spike duplicate 5% 

Method blank One per batch :!i20 
samples 

Duplicate analyses 5% 

sample 10% 
(USACE0 ) 

Field 
Duplicate sample 10% 

Equipment blank 10% 

I None 

I None 

75-125% Recovery 

RPD ~20% and 80-
120% Recovery 

<MRL 

RPD ~15% 

None 

I None 

I None 

Used to assess sampling/analytical 
variability. 

Will be used to determine sources 
of contamination. 

1) Check calculations. 
2) Reanalyze. 
3) Flag data. 

1) Check calculations. 
2) Reanalyze. 
3) Flag data. 

1) Reanalyze blank. 
Reanalyze samples. 

Will be used to determine sampling/ 
variability. 

Will be used to determine sources 
of contamination. 

""d~:;:dC/l 
~ ~ (1) (1) 
O'Q-~o 
(1) (1) ,..;:~. =-· 

• • Cll 0 
z N s· = 
PN=z 
·· Cllzo 
,..... (1) 0 :. 
UI'"O • • 
OfDN\0 ...... s 
VJr:;r 
VJ(l) 

'"1 
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\0 
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Table 9-1 

(Continued) 

SW-846:9040 I pH 
sw -846:9045 

I Laboratory 
QC Check Sample 5% ±0.1 pH units Recalibrate. 

Duplicate Analysis 5% RPD :S15 Analyze third time. If still out, stop, 
identify, and correct problem. 

QA Duplicate Sample 10% None Used to quantitate analytical 
(USACE b) variability. 

Field 10% None Used to assess sampling/analytical 
Duplicate Sample variability. 

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 USACE required QA duplicate samples to be analyzed by USACE MRD Laboratory. 

QCCS 
lRPH 
RF 

= Quality Control Check Sample 
= Total Recoverable Petroleum Hydrocarbons 
= Response Factor 

RPD 
MRL 

Relative Percent Difference 
Method Reporting Limit 

~·t:~t:n:o (/) 
~~(1)(1) 
""' ............ 0 (1) (1) ,.J. ::t . 

• • IJl 0 
z No· l:j 

f:NI:jZ 
(/) z 0 

-(1) 0:. 
0'1 '1::1 •• 

ofDN"' ..... a 
Wc:r 
w(l) 

'""I -\0 
\0 w 



Table 9-2 

Section No.: 9 
Revision No: 2 
Date: 22 September 1993 
Page No.: 17 of 33 

Summary of Tolerance Limits for Quality Control Check Samples 

: .. , 
< ' % Recovery ., .. f, Precision (RPD) 

.. , ' I . 
,. 

Water SoiL Water Soil 
> / .. ·,· ·.:, .. :. AnaiYte , · · ..... 

'' '.:•··· 
,, ·<. ·. 

METHOD 130.2 

Hardness 80-120 N/A 20 N/A 

METHOD 418.1 

Total Recoverable Petroleum 90-110 90-110 20 20 
Hydrocarbons 

METHOD 353.1 

Nitrate /Nitrite 85-115 85-115 20 20 

METHOD 6010 

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 

METHOD 7060 

Arsenic 75-125 75-125 20 20 

METHOD 7421 

Lead 75-125 75-125 20 20 

METHODS 7470 AND 7471 

Mercury 80-120 80-120 20 20 



Table 9-2 

(Continued) 

•••••• 

.. %Recovery 

•) < Analyte .. Water Soil 
. 

METHOD 7740 

Selenium 75-125 75-125 

METHOD 7841 

Thallium 75-125 75-125 

METHOD 8010 

Bromodichloromethane 42-174 42-174 

Bromoform 13-159 13-159 

Bromo methane D-144 D-144 

Carbon tetrachloride 43-143 43-143 

Chlorobenzene 38-150 38-150 

Chloroethane 8-163 8-163 

2-Chloroethyl vinyl ether 14-186 14-186 

Chloroform 20-184 20-184 

Chloromethane D-193 D-193 

Dibromochloromethane 24-191 24-191 

1,2-Dichlorobenzene D-208 D-208 

1,3-Dichlorobenzene 7-187 7-187 

1,4-Dichlorobenzene 42-143 42-143 

1,1-Dichloroethane 47-132 47-132 

1,2-Dichloroethene 51-147 51-147 

1, 1-Dichloroethene 28-167 28-167 

trans-1,2-Dichloroethene 38-155 38-155 

1,2-Dichloropropane 44-156 44-156 

cis-1,3-Dichloropropene 22-178 22-178 

trans-1,3-Dichloropropene 22-178 22-178 

Methylene chloride 25-162 25-162 

1, 1,2,2-Tetrachloroethene 8-184 8-184 

Tetrachloroethene 26-162 26-162 

1, 1,1-Trichloroethane 41-138 41-138 

.·· 
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Preeision (RPD) 

Water· Soil 
·• 

.····· 

20 20 

20 20 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 



••••••••••••• •••••••••••••••••••••• 

.• . 

.. . ·:: .. · .. : 

·•·•···•··••••·•••••·••••··••··••••··· / 

< 
•• •••• •••••••••••••• 

. ................. 

.Anal:fte< 
1, 1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

METHOD 8020 

Benzene 

Chlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Ethylbenzene 

Toluene 

Xylenes 

METHOD 8015 

1-Butanol 

2-Butanol 

1-Pentanol 

1-Propanol 

Acetone 

Ethanol 

Isobutanol 

Isopropanol 

Methanol 

Methyl ethyl ketone 

Methyl t-butyl ether 

METHOD 8080 

Aldrin 

alpha-BHC 

delta-BHC 

Table 9-2 

(Continued) 
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1 . %·Recovery .. Precision (RPD) 
·• · ... ·.·· . 

. ····· 

I <.water !•·•·. S~il .\1 Water sou 
... . ... ·.·. . ... . .... ·. . . ....• .· .... . .... 

39-136 39-136 30 50 

35-146 35-146 30 50 

21-156 21-156 30 50 

28-163 28-163 30 50 

39-150 39-150 30 50 

55-135 55-135 30 50 

37-154 37-154 30 50 

50-141 50-141 30 50 

42-143 42-143 30 50 

32-160 32-160 30 50 

46-148 46-148 30 50 

61-129 61-129 30 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

50-150 50-150 50 50 

42-122 42-122 50 50 

37-134 37-134 50 50 

19-140 19-140 50 50 



Table 9-2 

(Continued) 

· i•· t i·j,'! ~~~~ ·1 I .. << · .. ·.% Recovery / •• 

Water .. ·····sou< 
···: .. : ..... · . ··:•·.·· .•. ····. 

gamma-BHC 32-127 32-127 

alpha-Chlordane 50-150 50-150 

gamma-Chlordane 50-150 50-150 

4,4'-DDT 25-160 25-160 

Dieldrin 36-146 36-146 

Endosulfan II D-202 D-202 

Endrin 30-147 30-147 

Endrin aldehyde 25-120 25-120 

Heptachlor 34-111 34-111 

Heptachlor Epoxide 37-142 37-142 

PCB-1016 50-114 50-114 

PCB-1260 8-127 8-127 

METHOD 8140 

Disulfoton D-166 D-54 

Ethyl parathion 55-171 8-185 

Methyl parathion 44-129 9-174 

Diazinon 42-148 5-170 

Demeton 0 D-202 D-28 

Demeton S D-190 D-2 

Famphur 69-181 81-187 

Malathion 46-127 D-190 

Methyl azinphos 32-159 D-292 

Ph orate 24-143 D-104 

METHOD 8150 

2,4,5-T 21-211 D-258 

2,4,5-TP (silvex) 17-170 D-185 

2,4-D D-204 D-238 

Dinoseb D-182 D-122 

Dicamba D-155 D-197 

. 

·:·:·: 
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I • ...•• ·p .... (RPD) ••·•···.•·:·. reciSIOD ·.· 
··.·. ·: ........ ··•·· ••·••· •. .· .·.: .... : .. :·:<· 

········· Wa.te:r . ····son .···· 
: ...... .. 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 30 

45 68 

40 70 

55 50 

98 50 

137 50 

40 30 

50 35 

62 39 

162 200 

116 151 

105 119 

200 188 

200 200 

109 127 



Table 9-2 

(Continued) 

> c;c ..... 
I•••••········ . •·•··•·• %Recovery·••········ ·• ····· .. ·· .· ... 

I·· ....•••••.• <> ·•····•.•·••·.··· <• •. ·· ·Analytei •·•···•·•·· ··•·••• 
Water Soil· 

< .· ...•. · •. 

METHOD 8240 

1,1-Dichloroethane 59-155 59-155 

1,1-Dichloroethene D-234 D-234 

1, 1,1-Trichloroethane 52-162 52-162 

1, 1,2-Trichloroethane 52-150 52-150 

1, 1,2,2-Tetrachloroethane 46-157 46-157 

1,2-Dichloroethane 49-155 49-155 

1,2-Dichloropropane D-210 D-210 

Benzene 37-151 37-151 

Bromodichloromethane 35-155 35-155 

Bromomethane D-242 D-242 

Carbon tetrachloride 70-140 70-140 

Chlorobenzene 37-160 37-160 

Chloroform 51-138 51-138 

Chloromethane D-273 D-273 

cis-1,3-Dichloropropene D-227 D-227 

Dibromochloromethane 53-149 53-149 

Ethyl benzene 37-162 37-162 

Methylene chloride D-221 D-221 

Tetrachloroethene 64-148 64-148 

Toluene 47-150 47-150 

trans-1,2-Dichloroethene 54-156 54-156 

trans-1,3-Dichloropropene 17-183 17-183 

Tribromomethane (Bromoform) 45-169 45-169 

Trichlofluoromethane 17-181 17-181 

Trichloroethene 71-157 71-157 

Vinyl chloride D-251 D-251 

METHOD 8270 

1,3-Dichlorobenzene D-172 D-172 
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Precision (RPD) 
• •••••••• 

... . 

Water Soil 

54 54 

134 134 

58 58 

52 52 

62 62 

55 55 

125 125 

53 53 

68 68 

161 161 

36 36 

52 52 

49 49 

157 157 

201 201 

54 54 

56 56 

141 141 

42 42 

42 42 

58 58 

38 38 

69 69 

90 90 

47 47 

180 180 

97 97 



Table 9-2 

(Continued) 

.•.·••••···· %Recovery ··.. .. 

> / · \ •• Arirdyte 
··water SOil 

.. < .. .· .... . 
. .... ····· 

1,2-Dichlorobenzene 32-129 32-129 

1,2,4-Trichlorobenzene 44-142 44-142 

1,4-Dichlorobenzene 20-124 20-124 

2-Chloronaphthalene 60-118 60-118 

2-Chlorophenol 23-134 23-134 

2-Methylphenol (o-Cresol) 29-133 33-132 

2-Nitro aniline 40-149 28-167 

2-Methylnaphthalene 37-150 30-168 

2-Nitrophenol 29-182 29-182 

2,4-Dichlorophenol 39-135 42-121 

2,4-Dimethylphenol 32-119 32-119 

2,4-Dinitrophenol D-191 D-191 

2,4-Dinitrotoluene 39-139 39-139 

2,4,5-Trichlorophenol 37-121 61-116 

2,4,6-Trichlorophenol 37-144 37-144 

2,6-Dinitrotoluene 50-158 50-158 

3-Nitroaniline 45-157 60-152 

3,3' -Dichlorobenzidine D-262 D-262 

4-Bromophenyl phenyl ether 53-127 53-127 

4-Chloro-3-Methylphenol 22-147 22-147 

4-Chlorophenylphenylether 25-158 25-158 

4-Methylphenol (p-Cresol) 20-135 25-125 

4-Nitroaniline 25-162 42-155 

4-Nitrophenol D-132 D-132 

4,6-Dinitro-2-methylphenol D-181 D-181 

Acenaphthene 47-145 47-145 

Acenaphthylene 33-145 33-145 

Aniline 3-169 D-195 

Anthracene 27-133 27-133 
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· Precision (RPD) 
.· .. 

Water Soil 

54 54 

55 55 

58 58 

33 33 

63 63 

50 50 

50 50 

50 50 

12 12 

54 54 

50 50 

146 146 

55 55 

50 50 

60 60 

55 55 

50 50 

153 153 

42 42 

71 71 

75 75 

50 50 

50 50 

82 82 

119 119 

54 54 

63 63 

50 50 

59 59 



Table 9-2 

(Continued) 

%Recovery 

... _(_ .... > . .•....• Analyte · · Water Soil 
. ... .. · .... 

Benzidine 0-206 0-136 

Benzo( a )anthracene 33-143 33-143 

Benzo( a )pyrene 17-163 17-163 

Benzo(b)fluoranthene 24-159 24-159 

Benzo(g,h,i)perylene D-219 D-219 

Benzo(k)fluoranthene 11-162 11-162 

Benzyl alcohol 19-180 52-149 

Benzoic acid 0-244 0-197 

Bis(2-Chloroethoxy )methane 33-184 33-184 

Bis(2-Chloroethyl)ether 12-158 12-158 

Bis(2-Chloroisopropyl)ether 36-166 36-166 

Bis(2-Ethylhexyl)phthalate 8-158 8-158 

Butylbenzylphthalate D-152 D-152 

Chrysene 17-168 17-168 

Di-n-Butylphthalate 1-118 1-118 

Di-n-Octylphthalate 4-146 4-146 

Dibenzo( a,h )anthracene D-227 D-227 

Dibenzofuran 67-122 67-126 

Diethylphthalate D-114 D-114 

Dimethylphthalate D-112 D-112 

Fluoranthene 26-137 26-137 

Fluorene 59-121 59-121 

Hexachlorobenzene D-152 D-152 

Hexachlorobutadiene 24-116 24-116 

Hexachlorocyclopentadiene 0-308 0-249 

Hexachloroethane 40-113 40-113 

Indeno( 1,2,3-cd)pyrene D-171 D-171 

Isophorone 21-196 21-196 

N-Nitrosodi-n-propylamine D-230 D-230 
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Precision (RPD) 

Water Soil 

200 200 

62 62 

83 83 

76 76 

136 136 

84 84 

50 50 

200 200 

83 83 

82 82 

73 73 

84 84 

97 97 

84 84 

66 66 

80 80 

152 152 

50 50 

64 64 

59 59 

63 63 

34 34 

87 87 

52 52 

200 200 

36 36 

103 103 

104 104 

130 130 



Table 9-2 

(Continued) 

</·············· Y· 
.······•·•· ... %Recovery 

...... •·•· >< Analyt~> / _ • ) Water Soil 
·. ... . .. 

N-Nitrosodimethylamine 7-155 D-174 

N-Nitrosodiphenylamine 33-124 42-134 

Naphthalene 21-133 21-133 

Nitrobenzene 35-180 35-180 

Pentachlorophenol 14-176 14-176 

Phenanthrene 54-120 54-120 

Phenol 5-112 5-112 

Pyrene 52-115 52-115 

METHOD 9012 

Total Cyanide 85-115 85-115 

METHOD 9030 

Total Sulfide 75-125 75-125 

D =Detected 
N/A = Not Applciable 

•·• 
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Precision (RPD) 

Water Soil 
·. •· .. 

50 50 

50 50 

63 63 

80 80 

91 91 

37 37 

45 45 

36 36 

20 20 

30 30 
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Summary of Tolerance Limits for Matrix Spike Analyses 

.·. .··.·.· .. 

< \).>.%.Recovery· .><••>> ( Precision (RPDf 

. i .1\.~~~i 
• .. ... •</••: .·· ......... . /• :. .. . •· 

< 
Water Soil .. •.•..•••.. •• \Yater ·soil 

.. .:. .. 
······ 

. ... 

METHOD 418.1 

Total Recoverable 50-150 50-150 50 50 
Petroleum Hydrocarbons 

METHOD 353.1 

Nitrate /Nitrite 80-120 80-120 20 20 

METHOD 6010 

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 

METHOD 7060 

Arsenic 75-125 75-125 20 20 

METHOD 7421 

Lead 75-125 75-125 20 20 

METHODS 7470 AND 7471 

Mercury 75-125 75-125 20 20 

METHOD 7740 

Selenium 75-125 75-125 20 20 



. > .···· ...• 
••••• ••••••••••••••••••••••••••• 

.···················•••••····•·.Arialyte ••••••• 

METHOD 7841 

Thallium 

METHOD 8010 

Carbon tetrachloride 

Chlorobenzene 

Dibromochloromethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

1, 1,2,2-Tetrachloroethene 

Trichloroethene 

METHOD 8020 

Benzene 

Ethylbenzene 

Toluene 

Xylenes 

METHOD 8015 

1-Butanol 

2-Butanol 

1-Pentanol 

1-Propanol 

Acetone 

Ethanol 

!so butanol 

Isopropanol 

Methanol 

Methyl ethyl ketone 

Methyl t-butyl ether 

Table 9-3 

(Continued) 

·•· >.• ..... · .. <···•% Recovery 

I \i(Water. Soil 

75-125 75-125 

43-143 43-143 

38-150 38-150 

24-191 24-191 

51-147 51-147 

28-167 28-167 

38-155 38-155 

44-156 44-156 

8-184 8-184 

35-146 35-146 

39-150 39-150 

32-160 32-160 

46-148 46-148 

61-129 61-129 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

50-150 50-150 

........ 
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Precision (RPD) 
..· .... 

Water Soil 

20 20 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

30 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 



Table 9-3 

(Continued) 

%Recovery 

Analyte Water Soil 
·/~ 

. 

METHOD 8080 

Aldrin 42-122 42-122 

gamma-BHC 32-127 32-127 

4,4'-DDT 25-160 25-160 

Dieldrin 36-146 36-146 

Endrin 30-147 30-147 

Heptachlor 34-111 34-111 

PCB 1016 50-114 50-114 

PCB 1260 8-127 8-127 

METHOD 8140 

Disulfoton D-166 D-292 

Ethyl parathion 55-171 8-185 

Famphur 69-181 81-187 

Methyl parathion 44-129 9-174 

Ph orate 24-143 D-104 

Sulfotepp 50-150 50-150 

METHOD 8150 

2,4,5-T 21-211 D-258 

2,4,5-TP (silvex) 17-170 D-185 

2,4-D D-204 D-238 

Dinoseb D-182 D-122 

METHOD 8240 

1,1-Dichloroethene D-234 D-234 

Benzene 37-151 37-151 

Chlorobenzene 37-160 37-160 

Toluene 47-150 47-150 

Trichloroethene 71-157 71-157 

METHOD 8270 

1,2,4-Trichlorobenzene 44-142 44-142 

Section No.: 9 
Revision No: 2 
Date: 22 September 1993 
Page No.: 27 of 33 

Precision · (RPD) 
.. 

Water Soil , ... 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

50 50 

40 68 

40 30 

40 70 

50 200 

50 50 

116 151 

105 119 

200 188 

200 200 

133 133 

60 60 

63 63 

53 53 

39 39 

55 55 



Table 9-3 

(Continued) 

? <· ;1I; 1••••••••·... . % Recovery ···. .. . .. .. • .... . ..... i}j~l~; .. ~~~er .. •••·••• . Soil .•.•. _··········· < .•. 
1,4-Dichlorobenzene 20-124 20-124 

2-Chlorophenol 23-134 23-134 

2,4-Dinitrotoluene 39-139 39-139 

4-Chloro-3-methylphenol 22-147 22-147 

4-Nitrophenol D-132 D-132 

Acenaphthene 47-145 47-145 

N-Nitrosodi-n-propylamine D-230 D-230 

Pentachlorophenol 14-176 14-176 

Phenol 5-112 5-112 

Pyrene 52-115 52-115 

METHOD 9012 

Total Cyanide 75-125 75-125 

METHOD 9030 

Total Sulfide 75-125 75-125 

D =Detected 
N/A =Not Applicable. 
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Precision·• (RPD) 

Water Soil 
.··. 

58 58 

62 62 

55 55 

69 69 

78 78 

54 54 

130 130 

84 84 

43 43 

36 36 

20 20 

30 30 

.· ... · 

) 
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Summary of Surrogate Spike Tolerance Limits 

METHOD 8010 
Bromochloromethane 50-150 50-150 

1-Bromo-4-fl.uorobenzene 59-143 76-140 

METHOD 8015 

t-Butanol 50-150 50-150 

METHOD 8020 

Trifluorotoluene 50-150 50-150 

1-Bromo-4-fl.uorobenzene 59-142 58-152 

METHOD 8080 

2,4,5,6-Tetrachloro-m-xylene (TCMX) 20-142 20-142 

Dibutylchlorendate (DBC) 20-150 20-150 

METHOD 8140 

Triphenylphosphate 61-137 61-137 

METHOD 8150 

2,4-Dichlorophenyl acetic acid 49-127 49-127 

METHOD 8240 

Toluene-d8 88-110 81-117 
4-Bromofl.uorobenzene 86-115 74-121 

1,2-Dichloroethane-d4 76-114 70-121 

METHOD 8270 

2-Fluorobiphenyl 43-116 25-121 
2-Fluorophenol 21-100 25-121 

2,4,6-Tribromophenol 10-123 19-122 

Nitrobenzene-d5 35-114 23-120 

p··Terphenyl-d14 33-141 18-137 
Phenol-d5 10-94 24-113 
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During the course of the Holloman AFB Phase I RFI, it will be the 

responsibility of the laboratory staff, Project Director, 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 which exceed 

acceptance criteria specified in Table 9-1. 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 quality control check sample (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 9-1. 
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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 

A matrix spike (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 matrix spike duplicate (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 
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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 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 quality control check sample (QCCS) is a sample having a known concen

tration 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 interference 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, 8270,8280, 8080, 8140, 

8150, 8015, 8010, and 8020. Percent recoveries are calculated and reported for each 
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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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10.0 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 Phase I RFI 

Contractor QA Coordinator. 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 7-1. 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. 
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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 9-1. 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., Phase I RFI Contractor QA Coordinator) to ensure that analytical 

results received from the laboratory are valid and meet the quality assurance objectives. 

Data quality calculations used during this review to estimate precision and accuracy are 

presented in Section 4 of this QAPP. 

10.3 Electronic Data Reporting for IRPIMS 

All analytical results generated during this Phase I RFI will be maintained in 

an electronic database consistent with the IRPIMS data management systems and 

requirements. Detailed discussions of IRPIMS reporting and management systems 

requirements are presented in Section 6 of the Work Plan. IRPIMS deliverables will be 

submitted only for those SWMU s also designated as IRP sites. 
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The purpose of quality assurance 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. 

Quality assurance audits play an important role in an overall QA/QC 

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 cri

tical 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. 
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Quality assurance 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 QA Coordinator. External laboratory and field audits may be conducted by 

the Phase I RFI Contractor QA Coordinator 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 Quality Assurance 

Project Plan (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, filing, and record-keeping procedures; 

• Sample custody procedures; 

• Quality control procedures and documentation; 
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• Operating conditions of facilities and equipment; 

• Documentation of maintenance activities; and 

• 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 measurement system, and 

are used by auditors to document all observations. The checklists are based on audit 

criteria specified by the QA Coordinator 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; 
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• The measurement system as a function of established control limits; 
and 

• Significant deviations of the quality over time. 

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 qualitative issues, such as management policies, sample 

custody procedures, record-keeping, 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 quality control procedures 

are adequate. Audits of data quality do not, however, answer technical questions such as 

those concerning the operating conditions of facilities and equipment. 
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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 debriefing session is followed by a detailed audit report that identifies areas 

of concern and recommendations for corrective actions. 
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During the course of the field investigation, it will be the Phase I RFI 

Contractor Project Director's responsibility to notify the USACE Project Manager of any 

situation prompting significant changes which may effect 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 confirmation 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 a form is 

presented in Figure 12-1. The project QA Coordinator will be included in the distribution 

for each malfunction report issued for this program to ensure prompt notification of the 

USACE Project Manager or Chemist. The Laboratory Supervisor will initiate corrective 

action in the event that QC results which exceed acceptability limits or if some other 

problem or potential problem is identified. 

Potential problems identified by the QA Coordinator 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 

QA Coordinator 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 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 U-1. Malfunction Reporting Form 
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INFORMAnON 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 Reference: ----------.,.-

0 Yes 0 No 

Verified By: -----------
"' "' "' WHITE: Return woth onformatoon YELLOW: Retaon for your records PINK: File Copy GOLD: Origonator's Copy g 
a) 
ao 

Revlalon 0: 5/88 • 

Figure 12-2. Information Request Fonn 
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The primary objective of a preventive maintenance program is to help ensure 

the timely and effective completion of a measurement effort. A preventive maintenance 

program is designed to minimize the down time of crucial sampling and/ or analytical 

equipment because of expected or unexpected component failure. In implementing this 

program, efforts are focused in three primary areas: 

• Establishment of maintenance responsibilities; 

• 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 Maintenance Responsibilities 

Equipment and apparatus used in environmental measurement programs fall 

into two general categories: 

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

• Equipment that is available for field or laboratory use on an as-needed 
basis (e.g., field sampling equipment, mobile 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 
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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, real-time monitoring instrumentation, and OVA or HNu instrumen

tation. 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 requiring attention on an as-needed basis. In addition, field testing 

equipment (e.g., pH meters) will be inspected prior use and serviced or replaced as 

necessary. Manufacturers' recommendations provide the primary basis for the established 

maintenance schedules, and manufacturers' service personnel provide primary maintenance 

for many major instruments (e.g., GC/MS instruments, atomic absorption spectrometers, 

analytical balances, etc.). Maintenance activities are documented in a maintenance log 

which indicates the required frequency for each procedure and provides for dated entries. 

An example log is presented as Figure 13-1. 
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ICPES 

GC/MS 

GC 

Balances 

OVA-FID 
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Instrument Maintenance Schedule 

Tuning/Service Call Quarterly 
Clean Fan Filter Annually 
Replace Lamps As Needed 
Change Tubing As Needed 
Clean Windows As Needed 

Clean or Replace Cones As Needed 

Check Disc Drive Daily 
Run Diagnostics Daily 

Clean Torch Weekly 
Clean Nebulizer Weekly 
Clean Fan Filter Monthly 

Replace Pump Oil Quarterly 
As Needed 

Clean Fan Filter Quarterly 
Replace Vacuum Pump Oil Semi-Annually 

Replace Filaments As Needed 
Clean Ion Source As Needed 

Replace Electron Multipliers As Needed 
Replace Septa As Needed 

Replace Column As Needed 
Replace Injector Liners As Needed 
Replace Organic Filters As Needed 

As Needed 

Clean Detector As Needed 
Replace Septa As Needed 

Replace Column As Needed 
Replace Injector Liners As Needed 

Splitter As Needed 

Service 

Recharge or Replace Battery As Needed 
Monitor Fuel and/ or Combustion Hourly 

Air Supply Gauges 
Perform Routine Maintenance as As Needed 

Described in the Manual 
Check for Leaks Daily 



Table 13-1 

(Continued) 

HNu-PID Recharge or Replace Battery 
Replace or Clean Lamps 
Clean or Replace Filter 

Check for Leaks 

pH Meter Check Fuse and Sensor 
Clean Meter 
Rinse Probe 

Conductivity Meter Clean Meter 
Recharge or Battery 

Water Level Meter Clean Meter 
Wipe Probe Dry and Place Into 

Probe Holder 
Recharge or Replace Battery 

Thermometer Clean 
Replace 
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As Needed 
As Needed 
As Needed 

Weekly 
As Needed 

After Each Measurement 

As Needed 
As Needed 

As Needed 
After Each Measurement 

As Needed 

As Needed 
If broken or mercury 

separates 
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Figure 13-1. Example of Maintenance Log 
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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. 

Field sampling task leaders 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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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, QA Coordinator, field team members, and USACE. 

The Project Director and appropriate project team members will be 

responsible for keeping the QA Coordinator 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 daily quality control reports (DQCR) also provides an 

effective mechanism for ensuring ongoing evaluation of measurement 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 QA/QC sections that summarize QC data 

collected during the program, as well as any major QA problems and resolutions. The 

QAjQC section in the final Table 2 Phase I RFI report will include an assessment of 

measurement accuracy, precision, and completeness as described in Sections 3 and 4 of this 
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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 OAPP Revisions 

taken: 

In the event that changes to the QAPP are needed, the following steps will be 

• 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 USEP A for review and approval; and 

• When approved by USEP A, the QAPP will be revised and changes will 
be implemented by the project team. 
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1.0 Introduction 

T he United States Air Force 
has been designated as the 
lead government agency in 
cleanup efforts at Holloman 

Air Force Base (the Base), New Mex
ico. As the lead agency the Air Force 
must ensure public involvement in all 
site-related decisions at the Base. There
fore, the Air Force is implementing a 
community relations plan (CRP) that 
will ensure public involvement through
out the life of the cleanup efforts at the 
Base. 

This CRP is consistent with fed
eral guidance for community relations 
efforts and satisfies the policies estab
lished by the U.S. Environmental Pro
tection Agency (U.S. EPA). The CRP 
is being conducted as part of the reme
dial investigation/feasibility study (RI/ 
FS) and the Resource Conservation and 
Recovery Act (RCRA) corrective ac
tion process at the Base. 

The RI/FS process was developed 
in response to the Comprehensive En
vironmental Response, Compensation 
and Liability Act (CERCLA) of 1980, 
as amended by the Superfund Amend
ments and Reauthorization Act (SARA) 
of 1986. The fundamental purpose of 
an Rl/FS is to characterize the nature 
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and extent of risks posed by an uncon
trolled hazardous waste site and to 
evaluate potential remedial options. 

1.1 The RCRA Corrective 
Action Program 

The RCRA corrective action pro
gram was initiated in 1984 by the Haz
ardous and Solid Waste Amendments 
(HSW A) to RCRA. The purpose of 
this program is to determine if hazard
ous waste or hazardous constituents 
have been released to the environment 
from waste management units. If a 
release is found, the program evaluates 
remedial options and follows through 
with remedial actions. 

The Air Force is performing in
vestigations in accordance with the 
RCRA corrective action program, 
known as a RCRA facilities investiga
tion (RFD. In addition, the Base is sub
ject to the requirements of the Air 
Force's Installation Restoration Pro
gram(IRP). Acomparisonofthephases 
of the RCRA corrective action pro
gram and the IRP is shown in Figure 
1-1. Together, the RCRA corrective 
action program and the IRP establish a 
framework for developing, implement
ing, and monitoring response actions. 

Introduction 
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RCRA 

RCRA Facility 
Assessment 

(RFA) 

RCRA Facility 
Investigation 

(RFI) .... l 
Corrective 

Measures Study 

(CMS) 

Corrective Measures 
Implementation 

(CMI) 
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IRP -
Preliminary Assessment/ \ 

Site Investigation i\ 
::: 

(PA/SI) 
........ ,) 

Remedial 
Investigation 

Feasibility 
Study 

(FS) ,, 
Remedial Design/ 
Remedial Action 

(RD/RA) 

Figure 1-1. Comparison ofRCRA Corrective Action and IRP Phases 

1.2 The IRP Remedial 
Process 

The IRP essentially follows the 
CERCLA remedial action program. 
The major steps of the IRP process, 
with their RCRA equivalents, are: 

Introduction 

0 Remedial Investigation/Fea
sibility Study (RCRA Facil
ity Investigation/Corrective 
Measures Study)-The pur
pose of the remedial investiga
tion, or RFI, is to collect data 
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necessary to adequately char
acterize the site for the purpose 
of developing and evaluating 
effective remedial action alter
natives and to assess the risks to 
human health and the environ
ment. If a situation is identified 
at any time during the process 
that poses an immediate danger 
to human health or the environ
ment, a removal action will be 
conducted. 

0 The FS is conducted concur
rently with the RI to the extent 
possible. The purpose of the 
FS, or CMS, is to develop and 
analyze various remedial ac
tion alternatives and to recom
mend appropriate actions. 
When the FS is completed, a 
preferred alternative will be 
identified and presented to the 
public in a proposed plan. The 
proposed plan will contain a 
discussion of the preferred al
ternative and other alternatives 
that were considered. A public 
comment period and an oppor
tunity for a public meeting will 
be provided for the public to 
review and comment on the 
proposed plan. 
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0 Treatability Investigations-
If existing information is insuf
ficient to evaluate alternatives 
adequately, tests may be neces
sary to evaluate the effective
ness of a particular remedial 
technology for treating specific 
wastes found at the facility. In 
some situations, a study may be 
necessary to develop a more 
accurate cost estimate for par
ticular treatment technologies. 

0 Decision Document-A re
sponsiveness summary will be 
prepared summarizing signifi
cant comments and new rele
vant information submitted 
during the public comment 
period, along with the lead 
agency response to each issue, 
which is part of the decision 
document. A decision docu
ment is prepared using infor
mation received during the 
public comment period and the 
RFI to select a corrective action 
alternative. The decision docu
ment will include all facts, 
analyses of facts, comparison 
of alternatives, and site-specific 
policy determinations consid
ered during the selection proc
ess. 

Introduction 
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0 Remedial Design/Remedial 
Action (Corrective Measures 
Implementation}-The reme
dial design/remedial action 
(RD/RA), or CMI, includes 
development of the actual de
sign of the selected remedial 
action and implementation of 
it through construction. After 
completion of the final engi
neering design, a fact sheet will 
be prepared and made avail
able to the public before the 
start of the remedial action. 

The time needed to complete these 
steps is different for each facility. For 
example, an RFI may take two years 
for completion; design of a long-term 
cleanup solution may require 12 to 18 
months; implementation of the final 
long-term cleanup may require several 
years; and treatment of contaminated 
groundwater may take decades. 

1.3 Community Relations 
Under RCRA 

Policy and Guidelines for 
Public Involvement 
Public involvement in the permit

ting of hazardous waste treatment, 
storage, and disposal facilities provides 
an opportunity for all potentially af-

Introduction 
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fected and interested parties to become 
informed about and involved in the 
permitting process. Whether the final 
determination is to issue or deny a 
permit, public involvement ensures that 
decision makers are better informed. 

Early public involvement can pro
vide decision makers with advance 
notice of citizens' concerns. It can also 
provide valuable information and ideas 
for consideration in developing envi
ronmentally protective permit condi
tions. The result will be permits better 
matched to particular facilities and their 
respective communities, and which will 
ultimately serve more effectively as a 
basis for sound hazardous waste man
agement practices. 

Indeed, an active and early public 
involvement program may reduce 
delays in the permit process by de
creasing the likelihood of time-con
suming and expensive litigation by 
parties whose concerns have not been 
heard or addressed. 

Objectives and Rationale 
The objectives of encouraging 

public involvement in RCRA permit
ting are as follows: 

D Create early and continuing 
opportunities for public par
ticipation in RCRA permitting 
activities. 
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0 Ensure public understanding of 
the RCRA program and of the 
implications of not awarding a 
final RCRA permit to a facil
ity. 

0 Obtain the public's input to 
assist in evaluating a permit's 
environmental soundness. 

0 Create equal and open access 
to the permitting process. 

0 Ensure agency understanding 
of and responsiveness to pub
lic concerns. 

0 Anticipate conflicts and pro
vide early means for resolu
tion. 

0 Foster trust and openness be
tween EPA, Region VI or the 
state and the public. 

0 Emphasize the responsibilities 
of agency and program man
agement for promoting effec
tive public involvement in 
decision making. 

Key Areas of Public Interest 
Because of certain provisions in 

the 1984 RCRA amendments (HSW A), 
and the debate over enactment of those 
amendments, public interest in the 
RCRA permitting program has broad
ened and public involvement in the 
program will become more complex. 
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The following issues, in particular, 
are likely to be of special concern. 

1. Groundwater protection. 
There have been reports of 
widespread failure to comply 
withRCRA'sgroundwaterpro
tection requirements. The re
moval of wastes from Super
fund sites to RCRA facilities 
has intensified concern over the 
possibility of groundwater con
tamination and its effects on 
human health. 

2. Protective standards and en
forcement/or operating units. 
Public interest is already strong 
on the question of whether 
RCRA's design standards and 
operating specifications (e.g., 
landfill liner requirements) are 
strict enough and are being met. 
Citizens may not be aware of 
new RCRA standards. They 
may also question the federal 
or state agency's ability to 
adequately monitor permit 
requirements. 

3. Exposure assessments and 
ATSDR referrals. Section 247 
ofthe 1984RCRAamendments 
requires each final permit ap
plication for a landfill or sur-

Introduction 
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face impoundment to be ac
companied by information on 
the potential for the public to 
be exposed to hazardous con
stituents through releases from 
the facility. There may be 
considerable local interest in 
this information. 

4. Corrective action. Significant 
public interest can be expected 
in all facets of corrective ac
tion requirements. Have re
leases occurred from a facil
ity? Have any releases been 
cleaned up? Will corrective 
action be sufficient to prevent 
future releases? What kinds of 
investigations will be con
ducted to determine the need 
for corrective action? 

5. Permit process itself. The 
length of time involved in issu
ing a permit as well as the 
adequacy of public involve
ment opportunities are ex
amples of issues related to the 
permit process (as opposed to 
the contents of permits) that 
may be of public concern. 
When joint U.S. EPA/state 
RCRApermittingisconducted, 
the public may also have diffi
culty understanding the coor
dination process and the differ-

Introduction 
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ences between federal and state 
requirements. 

6. Transportation of hazardous 
wastes. Many times the 
public's strongest concern 
centers on hazardous wastes 
being transported to or from a 
facility. The common nature 
of traffic accidents and the 
proximity of transportation 
routes to homes and schools 
heighten the public's concern 
over releases during transpor
tation. Often, though, the sheer 
volume of traffic and the asso
ciated noise and congestion are 
of even greater concern. 

7. Consequencesofpermitdenial. 
Whether an operating permit is 
approved or denied, the conse
quences will be of interest to 
the public. Economic impacts 
on employment, property val
ues, and the local tax base are 
all likely to generate concern. 
Denial may lead to special 
concerns because the public 
may not at first appreciate its 
environmental implications. 
Denying a permit for inc in era
tion, for example, might mean 
that the applicant has to con
tinue to landfill wastes. 
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To derive full benefit from ex
panded public involvement, it is im
portant to ensure that the members of 
the community in which the facility is 
located have the opportunity to pro
vide input on permit conditions as early 
as possible before the draft permit has 
been written. For example, the local 
public should have the opportunity to 
comment on conditions requiring cor
rective action. If there is no opportu
nity for public input before the draft 
permit has been prepared, it may be 
impossible to provide the local public 
a meaningful voice in making deci
sions on the permit. Although the pub
lic may comment on and provide input 
to the development of permit condi
tions, the final decision on permit 
conditions and on whether to issue or 
deny a permit rests with U.S. EPA, 
Region VI or authorized states. 

The following are three critical 
elements for public involvement in the 
RCRApermittingprogramfortargeted 
facilities. 

1. Field Assessment-A field 
assessment should be con
ducted for each targeted facil
ity by the public involvement 
coordinator for the following 
purposes: 
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0 To identify major commu
nity concerns regarding the 
facility; 
0 To identify the citizens, 
officials, and groups in the area 
who are especially interested 
in the facility and should be 
kept apprised of developments; 
and 
0 To identify the best means 
to provide information to the 
public and, in return, to obtain 
public comment and input. 

2. Public Involvement Plan
On the basis of the field assess
ment, a public involvement 
plan detailing appropriate 
public involvement activities 
keyed to milestones in the 
RCRA permit process should 
be developed. This plan indi
cates the actions U.S. EPA, 
Region VI or the state will take 
to facilitate public involvement 
in the decision-making proc
ess for the permit on the basis 
of the interests and concerns of 
the public and the best chan
nels for communicating with 
the local public, as identified 
in the field assessment. 

Introduction 



8 

3. Public Involvement Activi
ties--Public involvement ac
tivities will vary by facility and 
by the stage in the permitting 
process at which public in
volvement efforts are initiated. 
The following types of activi
ties, however, will be neces
sary in each instance: 
0 Outreach activities, such as 
informal informational brief
ings and meetings; 
0 Dialogue and assimilation 
activities, such as work ses
sions, public meetings, and 
public hearings; and 
0 Response activities, includ
ing informal responses toques
tions, concerns, and requests 
from the public during the 
permit process as well as for
mal, final responsiveness 
summaries. 

1.4 The CRP Objectives 
The objectives of the CRP are to: 
0 Assess existing community 

concerns about planned and 
ongoing studies at the Base, 
including all phases of cleanup 
activities, and determine how 
and when the public would like 
to be involved in the decision
making process. 

Introduction 
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0 Establish procedures for accu
rate and timely release of in
formation to potentially af
fected and interested citizen 
groups, elected officials, pub
lic interest groups, agency of
ficials, and the media. 

0 Establish methods to facilitate 
communication between the 
Air Force and the community 
at large. 

0 Articulate and clarify key is
sues for the public regarding 
contamination at the Base. 

0 Be responsive to the needs and 
concerns of public interest 
groups, agency officials, and 
the media. 

0 Receive and understand all the 
information that the various 
interest groups have to com
municate. 

0 Search for a consensus of the 
decisions that are being devel
oped through the process. 

The CRP will respond to current 
community concerns. This is a dy
namic process, since community con
cerns are expected to change over time. 
As the cleanup process progresses 
through its various stages, the CRP 
will evolve to meet the public's chang
ing information needs. 
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2.0 Site Background 

2.1 Site Location and 
Description 

Holloman AFB is an active Air 
Force facility located in Otero County 
in south-central New Mexico, about 
7 5 miles north-northeast of El Paso, 
Texas (see Figure 2-1). The Base 
covers more than 55,000 acres. 

The Base is near the east center of 
a flat desert area of the Tularosa Basin, 
an internally drained depression be
tween the Sacramento Mountains on 
the east and the San Andres Mountains 
on the west. 

Dry washes border the east and 
south portions of the Base, and the 
White Sands National Monument lies 
to the west. Lost River, which is nor
mally dry but flows in a gorge about 
25 ft deep and several hundred feet 
wide, crosses the Base from the north
east to the southwest. The surface 
slopes uniformly in a southwest direc
tion from a 4125-ft elevation at the 
northeast comer to the 4050-ft eleva
tion at the southwest corner of the 
Base. 

Because of the relative flatness, 
the caliche-base soil, and the lack of 
external drainage, stormwaters tend to 
collect in small depressions in and about 
the Base. However, no serious prob-
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lems have been encountered, since the 
rainfall generally evaporates quickly. 
The terrain in the general vicinity var
ies considerably: pine-covered moun
tain areas, isolated buttes, large tracts 
of flat desert, gypsum sand dunes, level 
beds, and dry lake beds. 

The nearest residential and com
mercial area is the City of Alamogordo, 
which is located seven miles east of the 
Base. The Base also operates several 
off-base installations: 

0 Silver City Radar Site; 
0 El Paso Radar Site; 
0 Boles and San Andres Well 

Field Area; and 
0 Bonita Lake. 

2.2 Site History 
Holloman AFB, formerly Alamo

gordo Army Air Field, began as a tem
porary facility during World War II. 
At the end of the war, the airfield was 
briefly inactivated. 

After being transferred in March 
1947 to the Air Material Command, 
the Base had as its mission to "provide 
facilities and accomplish development 
and testing of pilotless aircraft, guided 
missiles, and allied equipment in sup
port of the Air Material Command 
Research and Development Pro gram." 

Site Background 
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To support this mission, quantities of 
petroleum, oils, lubricants, solvents, 
and protective coatings have been used, 
resulting in the generation of wastes at 
the Base. 

In 19 51 when the Air Research and 
Development Command was fom1ed, 
Holloman AFB was placed under the 
guidance of the Air Force Missile Test 

Holloman Air Force Base 
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Center. The next year the Base was 
named as one of the development 
centers of the Air Research and Train
ing Development Command and be
came Holloman Air Development 
Center. Five years later, the Base was 
designated as the Air Force Missile 
Development Center under the Air 
Force Systems Command. The Base 

N 0 A r II 

0 2 3 4 5 

Scale In Miles 
APPROXIMATE 

Figure 2-1 Location of Holloman AFB, Alamogordo, New Mexico 

Site Background 
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was transferred to the Tactical Air 
Command on January 1, 1971, with 
the 49th Tactical Fighter Wing assum
ing host responsibilities. Six years 
later, the 4 79th Tactical Training Wing 
was assigned to Holloman AFB. The 
833rd Air Division was reactivated on 
December 1, 1980, and became opera
tional at the Base. 

The 833rd Air Division was deac
tivated November 1991 and replaced 
by the 49th Fighter Wing. Today, the 
49th Fighter Wing continues to pro
vide leadership for the Base, which has 
three single runways. There are also 
several tenant organizations at the 
Base, the most significant being the 
Primate Research Laboratory operated 
by New Mexico State University. 

Holloman AFB was transferred 
from the Tactical Air Command to the 
AirCombatCommandonJune 1, 1992. 
The Base is not currently on the Na
tional Priority List, orNPL. (The U.S. 
EPA uses specific criteria to rank a site 
before assigning it NPL status.) 

Past Waste Generation 
Wastes have been generated and 

disposed of at the Base since the begin
ning of industrial operations there in 
1942. The major industrial operations 
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that have occurred at the Base include 
jet engine repair, pneumatic and hy
draulic systems maintenance, aero
space ground equipment maintenance, 
corrosion control, vehicle maintenance, 
and nondestructive inspections. Over 
time, these industrial operations have 
generated varying quantities of waste 
oils, recoverable fuels, spent solvents, 
and cleaners. 

2.3 Summary of 
Environmental 
Investigations 

During the initial RF A (conducted 
in 1988),atleast217 solidwasteman
agement units (SWMUs) were identi
fied. The current RFI at Holloman 
AFB covers 43 SWMU sand 2 areas of 
concern (AOCs), arranged into 28 sites. 
This CRP is designed to address com
munity concerns with respect to these 
28 sites, which are shown in Table 2-1 
and described in more detail in Appen
dixA. 

Specific results of previous inves
tigations, including discussions on the 
nature and extent of contamination at 
each source area, will be published and 
placed in the information repositories. 
Information repositories are discussed 
in Section 4.0. 

Site Background 
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Past Investigations 
Since the 1980s, the Air Force has 

investigated several waste management 
sites at the Base. As a result of the 1983 
records search, the Air Force decided 
to investigate several Holloman AFB 
sites further. 

An RF A for the U.S. EPA, Region 
VI was conducted in 1988. On the 
basis of this review of the Base's 
SWMU s, U.S. EPA, Region VI has di
rected that a number of such units be 
evaluated for releases of contaminants 
to the environment. 

Current Investigations 
In 1992, the U.S. Army Corps of 

Engineers contracted Radian Corpora
tion to prepare the RFI work plan for 

Holloman Air Force Base 
Community Relations Plan 

the 43 SWMUs and the 2 AOCs on the 
Base. In some cases, two or more 
SWMU s are close enough together to 
make a separate investigation imprac
tical. Therefore, the units have been 
grouped together for RFI purposes. 
However, when referred to verbally or 
in writing, the units should be cited by 
their respective SWMU number or 
AOC letter. During site visits in No
vember 1992, information was col
lected on the history and current use of 
the 43 SWMUs and the 2 AOCs. This 
information will form the basis of site
specific sampling plans to determine 
whether releases of hazardous con
stituents/wastes have occurred at the 
site and, if so, the nature and extent of 
the releases. 

Table 2-1 

SWMUNo. 

119 
2 

120 
15 

121 
17 

123 
22 

Site Background 

Holloman AFB RFI 43 SWMUs and 2 AOCs 
Unit Name 

Bldg. 121 Waste Oil Tank 
Bldg. 121 Oil/Water Separator 

Bldg. 309 Waste Oil Tank 
Bldg. 309 Oil/Water Separator 

Bldg. 316 Waste Oil Tank 
Bldg. 316 Oil/Water Separator 

Bldg. 704 Waste Oil Tank 
Bldg. 704 Oil/Water Separator 

Continued 
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SWMUNo. 

126 
36 

125 
32 

127 
39 

135 

138 
128 
40 

118 
132 
AOC-A 

129 
178 

54 
55 

56 

63 

71 

78 

75 

91 

Table 2-1 
(Continued) 

Unit Name 

Bldg. 1000 Waste Oil Tank 
Bldg. 1000 Oil/Water Separator 

Bldg. 868 Fire Water Tank 
Bldg. 868 Oil/Water Separator 

Bldg. 1092 Waste Oil Tank 
Bldg. 1092 Oil/Water Separator 
Bldg. 1092 Oil/Water Separator Drainage Pit 

Bldg. 1166 Oil/Water Separator Drainage Pit 
Bldg. 1166 Waste Oil Tank 
Bldg. 1166 Oil/Water Separator 

Bldg. 21 Pesticides Holding Tank 
Bldg. 21 Leach Field 
Bldg. 21 Pesticide Rinse Water Spill Area 

Bldg. 1191 Spill Tank 
Bldg. 1191 Fuel Runoff Pits 

Bldg. 702 Waste Accumulation Area 
Bldg. 702A Waste Accumulation Area 

Bldg. 807 Waste Accumulation Area 

Bldg. 867 Waste Accumulation Area 

Bldg. 1178A Waste Accumulation Area 

Trim Pad 3 Waste Accumulation Areal 

DRMO Hazardous Waste Storage Area 

Bldg. 816 Washrack 

13 

Continued 
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SWMUNo. 

136 

141 

164 

124 

155 

156 

184 

165 
177 
181 
179 

101 

183 

AOC-U 

Site Background 

Table2-1 
(Continued) 

Unit Name 

Bldg. 1119 Washrack Drainage Pit 

Pad 9 Drainage Pit 

Bldg. 1080 Pond 

Bldg. 752 Waste Oil Tank 

Sludge Drying Beds 

Imhoff Tanks (5) 

Wastewater Recirculating Line 

Bldg. 1176 Pond 
Bldg. 1176 Sumps 
Bldg. 1176 Drainage Trough 
Bldg. 1176 Discharge Box 

Bldg. 121 Landfill 

Air Base Sewer System 

Lost River Basin 

Holloman Air Force Base 
Community Relations Plan 
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3.0 Community Relations Background 

3.1 Community Profile 
The City of Alamogordo is located 

in Otero County in south-central New 
Mexico. Founded in 1898, the city 
grew to become the trade center for 
area livestock and agriculture. With 
White Sands National Monument only 
14 miles away, Alamogordo is also an 
important recreation area. White Sands 
Missile Range, site of the first test of 
the Atomic Bomb on July 16, 1945, is 
a major tourist attraction. The city's 
population has increased from 3000 in 
1940 to over 30,000 in 1990. 

3.2 Impact on Community 
Since its activation in 1942, Hollo

man AFB has had a close relationship 
with the City of Alamogordo. At no 
time in the past years of activity has 
there been contention within the com
munity about the operation of the Base, 
its mission for national defense, or its 
responsibility as a corporate citizen. 

The Base provides a significant 
annual economic contribution to the 
City of Alamogordo, and employs over 
1300 government-paid civilians and 
4600 military personnel. 

3.3 Community Involvement 
Profile 

Holloman AFB has been involved 
with the community in a variety of 
ways. The Base participates actively 
in local events and sports activities, 
conducts Base tours, sponsors an an
nual Base open house (e.g., "Commu
nity Appreciation Day '92"), and sup
ports the local schools in various ways 
(e.g., a Science Advisor Program). The 
Base also provides equipment for civic 
events such as the Christmas parade, 
and provides speakers to various 
downtown engagements. Alamogordo 
and Otero County have historically 
shown strong support for the Base. 

The Base commanding officer and 
executive officer attend meetings of 
the Alamogordo city council and cham
ber of commerce. 

3.4 Key Community 
Concerns and Issues 

The primary concern is centered 
on potential impacts to groundwater 
and soil. Any activity, past or present, 
that would affect water and/or soil qual
ity is the focus of both the RFI and the 
CRP proposed for the Base. 

Community Relations Background 



16 

Ongoing efforts to provide local 
citizens the opportunity to express con
cerns and issues will be made through
out the RFI activities at the Base. The 
RF A at Holloman AFB and the subse
quent HSW A permitting process 
served as the field assessment phase of 
the RCRA public involvement process 
as described on p. 7 of this document. 
(During the permitting process, the 
Base received only one comment from 
the public.) Just as RCRA required a 
public comment period on the draft 

Community Relations Background 
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permit before beginning the RFI, other 
comment periods and public meetings 
will be held at significant milestones. 

In addition, the U.S. EPA, Region 
VI requires that a notice of final deci
sion on whether to issue or deny RCRA 
permits be sent to anyone who has 
submitted written comments on the 
draft decision. The response to com
ments allows a community member 
additional opportunities to express 
concerns. 
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4.0 Objectives of the Community 
Relations Program 

The CRP for the environmental 
cleanup process at Holloman AFB has 
four objectives. The objectives were 
developed on the basis of both U.S. 
EPA, Region VI guidance and consid
eration of the information presented in 
Section 3.0 of this document. These 
objectives will guide the community 
relations activities throughout the 
cleanup process. 

1. Provide the Community with 
Information-Articulate and 
Clarify Key Issues 
The Air Force will provide accu

rate information to citizens about 
cleanup activities and respond 
promptly to any inquiries from com
munity members. Information will be 
made avaliable to concerned citizens, 
public interest groups, elected offi
cials, the media, and agency officials 
through the development of fact sheets, 
press releases, and newsletters. In 
addition, the Air Force will initiate 
community meetings and maintain the 
information repositories. 

An information repository is the 
place where all information on response 

actions are available to the public, and 
will contain a copy of all items made 
available to the public. 

Two information repositories have 
been established as part of the Hollo
man AFB RFI. Documents will be 
made available to the public and are 
relevant to the public's understanding 
of the cleanup activities on the Base. 
(See Appendix B for hours and loca
tion of both information repositories.) 

The public will receive a variety of 
information about the Base's activities 
from a variety of publications, which 
may include fact sheets that are pre
pared as part of the Technical Review 
Committee (TRC) meeetings. 

Fact sheets are designed to inform 
the public of the progress of RFI and 
closure activities at the Base. They 
will address ongoing issues; summa
rize the TRC meetings; and announce 
upcoming public and TRC meetings 
and other community relations activi
ties. Fact sheets should also provide 
the names of persons whom the public 
may contact to obtain additional infor
mation. 

Objectives of the Community Relations Program 
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Fact sheets, which are ideal for 
discussing technical material in a read
able style that helps the public under
stand a particular topic, will be sent to 
the media, to TRC members, and to in
dividuals on the mailing list. Copies of 
the fact sheets will be placed in both 
information repositories. 

2. Establish Communication 
Between the Base and the 
Community at Large 
Communication with the commu-

nity during the RFI will allow the Base 
to understand the community's per
spective on issues related to the site 
and to become more aware of its infor
mation needs. 

The Base will respond to commu
nity concerns and issues by establish
ing telephone lines with personnel able 
to field questions and comments on a 
variety of technical issues and envi
ronmental concerns. The Holloman 
AFB Public Affairs Office will over
see all community relations activities 
for the Base RFI. The primary con
tacts are Maj. Earl Shellner and 2nd Lt. 
Christina Harvey. They may be con
tacted by calling (505) 479-5406 or by 
writing to 49 FW 1P A, 490 First Street, 
Suite 2800, Holloman AFB, NM 
88330-8277. 

Holloman Air Force Base 
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The contact for technical informa
tion about this RFI will be 49 CES/ 
CEV (Environmental Engineering). 
Since technical activities are conducted 
under the auspices of 49 FW /LGC and 
49 CES/CEV, personnel of these of
fices will act as advisors to 49 FW IP A. 

Representatives of U.S. EPA, 
Region VI and the New Mexico Envi
ronment Department (NMED) are also 
available concerning any environ
mental issues. An element of the CRP 
at the Base is the TRC. The TRC, 
which meets twice a year, serves as an 
advisory body for the Base by review
ing the results of field investigations 
and proposed remedial actions. 

3. Respond to Community 
Concerns and Needs that Arise 
During the RFI 
A major objective of the CRP is to 

identify concerns as they develop and 
to address these concerns quickly and 
appropriately. Community meetings, 
the media, and correspondence will be 
used to achieve this objective. In 
addition, the Air Force will establish a 
contact person and a telephone line to 
monitor community concerns, as noted 
in Objective 2. 

Objectives of the Community Relations Program 
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contact person and a telephone line to 
monitor community concerns, as noted 
in Objective 2. 

4. Provide for Citizen Input and 
Involvement During the CMI 
Process 

It may be necessary to reissue the 
proposed plan for additional public 
comment if new information becomes 
available that significantly changes the 
basic features of the CMI remedy. 

Public comments that do not sig
nificantly change the basic features of 
the removal will be addressed in the 
responsiveness summary section of the 
decision document. The responsive
ness summary is a written summary of 
significant comments, criticisms, and 
new information submitted during the 
public comment period and the Air 
Force's response to each comment 

The responsiveness summary 
serves two functions: 

0 Provides the decision makers 
with information about the 
views of the community and 
potentially responsible parties 
regarding the proposed reme
dial action and any alternatives; 
and 
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0 Documents how public com
ments have been considered 
during the decision-making 
process and provides answers 
to major comments raised. 

The responsiveness summary will 
be divided into four sections: 

A. Overview 
This section will describe the se

lected remedy and any changes in the 
proposed plan, feasibility study, and 
any new alternatives suggested by the 
public that the Base has not previous! y 
considered. 

B. Background on Community 
Involvement 
This section will provide a brief 

history of interests in the Base commu
nity and will identify key public issues. 
Public comments and concerns on 
modifications in the investigation or 
removal actions will be noted. A list of 
community relations activities con
ducted to date will be included as an 
attachment to the responsiveness 
summary. 

Objectives of the Community Relations Program 
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C. Summary of Comments 
Received and Air Force 
Responses 

This section will include comments 
received from all interested parties in 
the community, the community's tech
nical advisors, U.S. EPA, Region VI, 
NMED, and local officials. Included 
within each category of comments will 
be the Air Force's response. Possible 
categories might include technical 
comments, concerns regarding alter
native remedies, and public participa
tion. Significant community concerns 
that cannot be addressed by the Base 
because of lack of jurisdiction will be 
noted, with an explanation of why no 
action by the Air Force will occur. 

Holloman Air Force Base 
Community Relations Plan 

D. Provide for Effective 
Management of the CRP 
The CRP will be implemented 

during the RFI and will continue 
throughout the entire corrective action 
program. The Base will coordinate 
and implement all community rela
tions activities. Each activity will be 
carefully monitored and evaluated by 
the Air Force, U.S. EPA, Region VI, 
and NMED to determine its effective
ness in meeting the CRP objectives. 
Where necessary, the Base will mod
ify or revise the CRP to ensure that the 
community's needs are met. These 
revisions will be documented as ad
denda to the CRP. 

Objectives of the Community Relations Program 
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5.0 Community Relations Techniques 
1. Develop a Site Mailing List 0 Include additional information 

0 Respond to community con- on site activities not specifi-
cems. call y used for a response action 

0 Mail fact sheets and newslet- (i.e., fact sheets, newspaper 
ters to those on the list. articles, etc.). 

0 Handle on a case-by-case basis 
2. Prepare Information Fact individual requests for copies 

Sheets of additional documents. 
0 Provide the community with 

detailed information about site 5. Hold Semiannual Public 
activities, announce commu- Meetings 
nity and TRC meetings, dis- 0 Provide an opportunity for 
cuss environmental issues, and community-wide comments on 
provide information about site activities and to propose 
documents that are available in alternative cleanup methods. 
the information repositories. 0 Inform the community of the 

0 Include the name, address, and progress of all RFI activities. 
telephone number of an Air 
Force representative respon- 6. Involve Community to Support 
sible for inquiries about Hollo- Selection of a Remedy 
manAFB. 0 Helps the Air Force support 

0 Publish fact sheets, as appro- selection of a remedy during 
priate, throughout the RFI at the cleanup process, the pro-
the Base. posed plan, RFI, and support-

ing analysis. This information 
3. Maintain Information is included in the information 

Repositories repositories, and is available 
0 Inform the public of the Air for public comment. 

Force's activities at Holloman 0 Provides at least a 30-day 
AFB. comment period on the pro-

posed cleanup actions. 

Community Relations Techniques 
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0 Announce comment period two 
weeks in advance in local media 
(newspapers, radio, television). 

7. Prepare Decision Documents and 
Responsiveness Summary 
0 Describes the community's 

comments and the Air Force's 

Community Relations Techniques 
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responses during the 30-day 
comment period and the com
munity meetings. 

0 Place the complete decision 
documents in the information 
repositories, with a notice of 
availability published in the 
local newspaper. 
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6.0 Technical Review Committee 
The Base has established a Techni

cal Review Committee (TRC) in con
junction with the ongoing IRP atHol
loman AFB. The TRC reviews and 
comments on actions and proposed 
actions for removal of hazardous sub
stances at the Base. The TRC includes 
representatives from the Air Force, 
U.S. EPA, Region VI, NMED, and the 
community. 

The TRC meets twice a year to dis
cuss both the results of field investiga
tions and proposals for interim final 
cleanup activities. In the future, these 
discussions should be held-before any 
public meetings with the community 
as a review process only. 

Technical Review Committee 
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7.0 Glossary 

AFB-Air Force Base 
AOC-Area of concern 

• 

ATSDR-Agency for Toxic Substances and Disease Registry 
CERCLA-Comprehensive Environmental Response, Compensation and 
Liability Act 
CMI-Corrective measures implementation 
CMS-Corrective measures study 
CRP-Community relations plan 
FS-Feasibility study 
HSWA-Hazardous and Solid Waste Amendments 
ffiP-Installation Restoration Program 
NMED-New Mexico Environment Department 
NPL-National Priorities List 
P A/SI-Preliminary assessment/site investigation 
RCRA-Resource Conservation and Recovery Act 
RD/RA-Remedial design/remedial action 
RF A-RCRA facility assessment 
RFI-RCRA facility investigation 
RI-Remedial investigation 
SARA-Superfund Amendments and Reauthorization Act 
SWMU-Solid waste management unit 
TRC-Technical Review Committee 
U.S. EPA-U.S. Environmental Protection Agency 
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Appendix A 
Technical Description of the 43 SWMUs and 
the2AOCs 
SWMU No.119 Building 121 Waste Oil Tank 
SWMU No. 2 Building 121 OiVWater Separator 

A-1 

Description: The tank (119) is a below-ground, 200-gal. waste oil storage tank. It 
is connected to the separator (2), which receivedrinsate from a nearby 
vehicle washrack. A halon vapor monitoring system installed around 
the tank has shown evidence of releases during past operations. 

SWMU No.120 Building 309 Waste Oil Tank 
SWMU No. 15 Building 309 OiVWater Separator 

Description: The tank ( 120) is underground and adjacent to Building 309. The oiV 
water separator (15) is located next to the building and is currently 
hooked in line between the building and the new oiVwater separator. 
Before the new separator was installed, the old separator drained 
directly to the sewer system. It is not known when or if the old 
separator was disconnected from the tank. 

SWMU No.121 Building 316 Waste Oil Tank 
SWMU No. 17 Building 316 OiVWater Separator 

Description: The units are associated with the flight simulator in Building 316. The 
only known waste entering the unit is hydraulic fluid from the 
simulator. The separator is connected to the sewer system for 
discharge of water. A vapor monitoring system around the tank is in 
place and routinely checked. No evidence of a release has been found. 

SWMU No.123 Building 704 Waste Oil Tank 
SWMU No. 22 Building 704 OiVWater Separator 

Description: Currently inactive, is adjacent to a washrack at the petroleum, oil, and 
lubricant area. A new oiVwater separator is currently in use. In the 
past a variety of fuels were "treated/stored" by these units. 
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SWMU No.126 Building 1000 Waste Oil Tank 
SWMU No. 36 Building 1000 Oil/Water Separator 

Holloman Air Force Base 
Community Relations Plan 

Description: SWMU No. 126 is an active unit. Receives drainage from vehicle 
maintenance shop. Separator contains oil. 

SWMU No.125 Building 868 Fire Water Tank 
SWMU No. 32 Building 868 Oil/Water Separator 

Description: Underground tank covered by a concrete pad and asphalt outside 
aircraft maintenance hangers. Contains fire suppression water that 
may contain AFFF (fire-fighting foam) and some oil and grease. 
Separator is contained in concrete pad. 

SWMU No.127 Building 1092 Waste Oil Tank 
SWMU No. 39 Building 1092 Oil/Water Separator 
SWMU No. 135 Building 1092 Oil/Water Separator Drainage Pit 

Description: Units are associated with the old fire-training area; JP-4 primary fuel 
used. Separator received drainage of fueVfrre-training water. Fuel 
stored in tank and water drained into the pit. The pit is not lined. The 
tank is monitored using a vapor detection system (halon). Tank is 
empty but condition is not known; capacity is 500 gal. These units are 
part of IRP Site 31. Extensive investigation as well as a risk assess
ment has been performed. The risk assessment indicates no risk is 
present and no further action was recommended in the report. Several 
(four to five) groundwater monitoring wells are present but no recent 
sampling has occurred. 

SWMU No.128 Building 1166 Waste Oil Tank 
SWMU No. 138 Building 1166 Oil/Water Separator Drainage Pit 
SWMU No. 40 Building 1166 Oil/Water Separator 

Description: An active site; no previous work done here. Tank has halon vapor 
monitoring system in place. No evidence of releases during monitor
ing period has been found. Separator contained oily black liquid. 

SWMU No.118 Building 21 Pesticide Holding Tank 
SWMU No.132 Building 21 Leach Field 
AOC-U Building 21 Pesticide Rinse Water Spill Area 
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Description: Also called IRP Site 16, four groundwater monitoring wells are 
currently in place: one up gradient, three downgradient (actual tank is 
gone). A OC-U consists of an unlined rectangular concrete box filled 
with soil. Spills from the filling of SWMU 118 occurred on underly
ing soils inside and outside of box. SWMU 132 consists of the Bldg. 
21 leach field/discharge pit for drainage of pesticide rinse waters. 
Extensive soil sampling of area already performed, as well as a risk 
assessment, which concluded that no risk is presented and recom
mended no further action. Data and recommendations included in the 
29 Sites RI report. U.S. EPA has required additional investigations. 

SWMU No.129 Building 1191 Spill Tank 
SWMU No. 178 Building 1191 Fuel Runoff Pits 

Description: At site of current equestrian center, it is actually two buildings with 
two trough systems and two tanks each (for a total for four tanks). 
Possibly, the tanks were crushed and covered with concrete and 
troughs were filled with concrete also. Tanks were used to store spills 
of unconventional fuels (UDMH, analine, oxidizers, propellants). 
Only one tank location is partially known; tanks replaced the pits 
(SWMU No. 178). Some previously done work in association with 
IRP Site 36. IRP includes some groundwater monitoring wells. U.S. 
EPA has required additional investigations. 

SWMU No. 54 Building 702 Waste Accumulation Area 
SWMU No. 55 Building 702A Waste Accumulation Area 

Description: SWMU No. 54 was a temporary (steel plating) waste accumulation 
area that stored solvents and waste oil. SWMU No. 55 is a metal 
storage shed that stores flammable liquids. The area underneath and 
around the shed is graveled. SWMU No. 54 no longer exists in its 
original state. 

SWMU No. 56 Building 807 Waste Accumulation Area 

Description: Covered with gravel. Some staining visible. Jet fuel and 7808 oil 
stored here. 

SWMU No. 63 Building 867 Waste Accumulation Area 

Description: Currently inactive and covered with gravel and soil. Paints and sol
vents formerly stored. 
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SWMU No. 71 Building 1178A Waste Accumulation Area 

Description: Inactive; was a storage area that stored paint thinners and solvents (for 
perhaps less than 90 days), including acetone and toluene (F003 and 
F005). Consists of three small concrete pads close together. Evidence 
of staining on pads and soil. No berms or secondary containment. No 
previous work done. 

SWMU No. 78 Trim Pad 3 Waste Accumulation Area 

Description: A circular concrete pad that previously had a portable metal pad on 
which diesel, waste oil, and hydraulic fluid were stored. 

SWMUNo. 75 DRMO Hazardous Waste Accumulation Area 

Description: Currently a RCRA-permitted unit. No evidence of a release. 

SWMU No. 91 Building 816 Washrack 

Description: Used for vehicle cleaning. The pad is cracked concrete. Has a drain 
plate and a pipe (may be plugged). No berms on either end and no 
groundwater information within two miles. 

SWMU No. 136 Building 1119 Washrack Drainage Pit 

Description: Washrack not used in two years. No "pit" associated with it. Wash 
water runs off either end. No tank, separator, or sewer line hookup 
associated with pad. Vehicles, generators, other equipment washed 
on pad. No previous work done at site. Soil around pad was dug ap
proximately 8ft deep (one backhoe bucket width) and inspected for 
visual contamination. None was observed and soil was pushed back 
in holes. 

SWMU No.141 Pad 9 Drainage Pit 

Description: SWMU No. 141 consists of drain, drainline, and drainage pit. Drain
line is full of soil and pit is now just a shallow depression (although 
it was once 12ft deep). Dense salt cedar growth in pit. The salt cedars 
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are slightly radioactive (planes that flew through radioactive clouds 
were washed down here). This site will be investigated under the new 
P NSI (IRP Site 27). Background search has been done; sampling is 
scheduled. 

SWMU No. 164 Building 1080 Pond 

Description: A shallow depression that catches runoff from the drone aircraft ramp 
area. Overgrown with salt cedar. 

SWMU No. 124 Building 752 Waste Oil Tank 

Description: An aboveground tank on a wooden cradle on a concrete pad located 
by the lagoons. Exact contents are unknown but are probably waste 
oils from around the Base. 

SWMU No. 155 Sludge Drying Beds 

Description: Three beds with drain systems. Located at the sewage lagoons. 
Sludge/water from SWMU No. 156 (Imhoff Tanks) was put here. 
After drying, sludge was used as a soil conditioner around the Base. 
Believed that beds were completely scraped prior to "closure." No 
evidence of beds exists now. 

SWMU No. 156 Imhoff Tanks (5) 

Description: Inactive, covered with soil. Five concrete tanks, circular, approxi
mately 40ft deep (from plans). Installed in the 1950s. No previous 
work done. Stored sewage sludge (included listed wastes), decanted 
to sludge drying beds. Is not known if tanks still contain sludge. 

SWMU No. 184 Wastewater Recirculating Line 

Description: Line runs between Ponds A and B from the splitter box to Pond F. May 
not be currently active. 
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SWMU No.165 Building 1176 Pond 
SWMU No.177 Building 1176 Sumps 
SWMU No.181 Building 1176 Drainage Trough 
SWMU No.179 Discharge Box 

Community Relations Plan 

Description: These SWMU s are part ofiRP Site 39. Previously investigated during 
the 29 Sites RI. Monitoring wells in place and many soil borings done. 
U.S. EPA has required that additional investigations be performed. 

SWMU No. 101 Building 121 Landfill 

Description: Is IRP Site 10. Already investigated, no further action recommended. 

SWMU No. 183 Air Base Sewer System 

Description: Being replaced slowly; should be complete in 10 years. Sewer system 
stretches for literally miles and miles. Unlikely to be able to perform 
integrity test on all of it. Drains stormwater, domestic wastewaters, 
and industrial wastewater. 

AOC-U Lost River Drainage Basin 

Description: A large drainage basin that receives drainage from various SWMU s 
and IRP sites. Primarily nonvegetated. Habitat for the White Sands 
pupfish and blacktailed jackrabbits. 
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Documents in the Information Repositories 
Two information repositories have 

been established for the Base. Both in
formation repositories will contain an 
identical set of documents. The docu
ments that will be maintained in the in
formation repositories are: 

• Site investigation reports 
• Chain-of-custody forms 
• Guidance documents 
• RFI reports 
• CRP 
• Fact sheets 
• Public comments repositories (in

( eluding a late-comments section) 
• 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.-6:00 p.m. 

Tue & Thur. 10:00 p.m.-8:00p.m. 

Holloman AFB Library 
Holloman AFB, NM 88330 

(505) 479-3939 
M-Th 11:00 a.m.-8:00p.m. 
F-Sun. 11:00 p.m.-6:00p.m. 
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Site Mailing List 
Elected Officials: 

Federal 
U.S. Senator Jeff Bingaman 
148 Loretto Town Centre 
505 South Main Street 
Las Cruces, NM 88002 
(505) 523-6561 

U.S. Senator Pete Domenici 
1065-D South Main Street, Suite I 
Las Cruces, NM 88005 
(505) 526-5475 

U.S. Representative Joseph Skeen 
1065-B South Main Street, Suite A 
Las Cruces, NM 88001 
(505) 527-1771 

State 
Bruce King, Governor 
Governor's Office, State Capital Bldg 
Santa Fe, NM 87503 
(505) 827-3000 

David Townsend 
District 53 Representative 
2607 St. Andrews Court 
Alamagordo, NM 88310 
(505) 437-5605 

Mariano Torrez 
District 51 Representative 
616 lOth Street 
Alamogordo, NM 88310 
(505) 437-3800 

City of Alamogordo 
Dan King, Mayor 
511 Tenth Street 
Alamagordo, NM 88310 
(505) 479-7781 

Chamber of Commerce 
1301 N. White Sands Blvd. 
Alamogordo, NM 88310 
(505) 437-6120 

C-1 

Committee of"50" (Jim Randall) 
P.O. Box 1952 
Alamogordo, NM 88310 
(505) 437-6264 

Supt. of Alamogordo Public Schools 
1222 Indiana A venue 
Alamogordo, NM 88310 
(505) 439-2000 

Otero Public Health Office 
1207 East 8th Street 
Alamagordo, NM 88310 
(505) 437-9340 
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Otero Soil and Water Conservation Dist. 
2920 N. White Sands Blvd. 
Alamagordo, NM 88310 
(505) 437-1030 

Alamogordo Environmental 
Improvement Division 

A TIN: Mr. Guenther Diehl 
411 lOth Street, Room 106 
Alamagordo, NM 88310 
(505) 437-7115 

Geophysics System Officer 
County of Otero 
ATTN: Mr. Dan Schwebke 
P.O. Box 1749 
Alamagordo, NM 88311-1749 
(505) 437-7636 

Otero County Commission 
1000 North New York Avenue 
Alamagordo, NM 88310 
(505) 437-7427 

Department of Public Safety 
700 Virginia A venue 
Alamagordo, NM 88310 
(505) 437-2505 

Planning and Zoning Commission 
A TIN: Mr. Howard Moffitt 
511 lOth Street 
Alamagordo, NM 88310 
(505) 439-4230 
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Otero County Commission 
ATTN: Mr. Robert D. Bishop 
511 lOth Street 
Alamagordo, NM 88310 
(505) 437-7427 

State and Federal 
NMED 
Harold Runnels Bldg. 
ATTN: Mssrs. Dennis McQuillan, 
David Morgan, and Steve Cary 
1190 St. Francis Dr. 
Santa Fe, NM 87503 
(505) 827-2850 

U.S. Department of the Interior 
Bureau of Land Management 
ATTN: Mr. Scott Ludwig 
1800 Marquess 
Las Cruces, NM 88005 
(505) 525-8228 

U.S. Fish and Wildlife Services 
Environmental Specialist 
ATTN: Mr. Tom O'Brien 
3530 Pan American Hwy, NE, SuiteD 
Albuquerque, NM 87107 
(505) 883-7877 
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Media List 
Newspapers 

Alamogordo 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 

KZIA (Las Cruces) 
(505) 526-4848 

KRWG (Las Cruces) 
(505) 646-2222 

KSNM (Las Cruces) 
(505) 522-8815 

KTSM (El Paso) 
(915) 544-6397 

KDBC (El Paso) 
(915) 532-6551 

KVIA (El Paso) 
(915) 532-7777 

0·1 

KOBR (Roswell) Area Military 
(505) 625-8866 Installations 

KBIM (Roswell) 
(505) 623-6606 Cannon AFB Public 

Affairs (DSN) 681-4131 
KGGM (Albuquerque) 

(505) 243-2285 Kirtland AFB Public 
KOB (Albuquerque) 

(505) 243-4411 
KOAT (Albuquerque) 

(505) 884-7777 
KGSW (Albuquerque) 

(505) 842-1414 

Radio 

KINNIKZZX 
P.O. Box618 
Alamagordo, NM 88310 
(505) 437-4440 

KPSA 

Affairs (DSN) 246-5591 

White Sands Missile 
Range Public Affairs 
(FAX) 678-7174 

Fort Bliss Public Affairs 
(FAX) 668-2995 

P.O. Box 720 
Alamagordo, NM 88310 
(505) 437-1505 

KYEE 
P.O. Box 1848 
Alamagordo, NM 88311 
(505) 434-1414 
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