


| T

1 ¢ 1

r 1

1 &1

FINAL WORK PLAN

SAMPLING AND ANALYSIS PLAN
&
SITE SAFETY AND HEALTH PLAN

LONG -TERM MONITORING PROJECT
LANDFILL NO. 3 (SWMU 105)
LANDFILL NO. 4 (SWMU 104)
LANDFILL NO. 25 (SWMU 97)

CONTRACT NO. DACA45-99-D-0017
DELIVERY ORDER NO. 5

Prepared For
Cannon Air Force Base
Air Combat Command

Clovis, New Mexico

Prepared By
BHATE Environmental Associates, Inc.

Birmingham, Alabama
Under Contract To
U.S. Army Corps of Engineers

Omaha, Nebraska

June 2001



r i &1

SECTION
I
IA
IB
I1
I1I
HIA
I11B
1Ic

Final Work Plan
Long-Term Monitoring
June 2001

WORK PLAN

ORGANIZATION

TTLE

SAMPLING & ANAYLSIS PLAN
Field Sampling Plan

Quality Assurance Project Plan

SITE SAFETY & HEALTH PLAN
APPENDICES

General Chemistry Supplement To The Scope of Services
For Studies/Geology Supplement

Cannon AFB Basewide Health and Safety Plan

Field Forms



Final Work Plan

Long-Term Monitoring

Section IA — Field Sampling Plan
June 2001

FINAL WORK PLAN

FIELD SAMPLING PLAN

LONG -TERM MONITORING PROJECT
LANDFILL NO. 3 (SWMU 105)
LANDFILL NO. 4 (SWMU 104)
LANDFILL NO. 25 (SWMU 97)

CONTRACT NO. DACA45-99-D-0017
DELIVERY ORDER NO. 5

Prepared For
Cannon Air Force Base
Air Combat Command

Clovis, New Mexico

Prepared By
BHATE Environmental Associates, Inc.

Birmingham, Alabama
Under Contract To
U.S. Army Corps of Engineers

Omaha, Nebraska

June 2001




i

i

1

1

Final Work Plan
Long-Term Monitoring
Section IA — Field Sampling Plan

June 2001
TABLE OF CONTENTS

LIST OF FIGURES ..o oveeeereeeeteesessesessessasssssasessenssssssesssssssssonssstassessassassssssssssssssssssessasssssssessoncs ii
ACRONYMS AND ABBREVIATIONS ...oooteeieieverrcsessescssossesesssssssssssessssessessessessasessessesssnsans jii
ACRONYMS AND ABBREVIATIONS ....couicvirieseeerencsessessessessossesessesssssessssssssessssssessessssens iii
1.0 INTRODUCTION ..o oceeeeeereesesesssssssssssssonsssessassssessosessossasessssssssossesesssssessessessessasessssassons 1
1 OBIECTIVES oo 2
1.2 APPROACH ..o e e 2
2.0 SITE LOCATION AND HISTORY ..uooveeeeeeeeereseereseessessssessessessessesssessossesssssesssssssssesses 3
2.1  LANDFILL NO. 03 (LE-03) ..ot 3
2.2 LANDFILL NO. 04 (LF-04) ....coe oot 4
2.3 LANDFILL NO. 25 (LF-25) CONCRETE RUBBLE PILE ..........c.cocooviiieieeee 5
3.0 SCOPE OF WORK ..uuuveeeeeereeressensssessessssessessassssesssssssessessssessessessensassssessessessessssessessssesaes 7
3.1  MONITORING WELL INSTALLATION. ..o oo oo 7
3.2  MONITORING WELL DEVELOPMENT AND PUMP INSTALLATION............... 9
3.3 DECONTAMINATION. ... oo 10
3.4 MONITORING WELL ABANDONMENT ......coooooooooeeeeeeeeeeeoe o 10
3.5 GROUNDWATER SAMPLING .......ooiioeooeeooeeeeeeeeeee e 11
3.5.1 JUNE 2001 GROUNDWATER SAMPLING ........ooeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeos 13
3.5.2 DECEMBER 2001 GROUNDWATER SAMPLING ........o.ooeooeeeeeeeeeoeoeoe 14

3.6  CHEMICAL ANALYSES ..o e 15
4.0 REPORTING AND PROJECT SCHEDULE......ccoooeieeeeerereeressssessssenssssnesencassssassens 16
5.0 REFERENCES ...ccuvvireereenssisssssssesessssssosssssssssssssssssssssssasessesssnsssssessensassssessessessensssssssses 17

i



Final Work Plan
Long-Term Monitoring
Section IA — Field Sampling Plan

LIST OF FIGURES
FIGURE NO. TITLE
1 SITE LOCATION MAP
2 BASE MAP
2 (Inset) LANDFILL LOCATION MAP

3 LANDFILL NO. 03 SITE PLAN
4 LANDFILL NO. 04 SITE PLAN
5 LANDFILL NO. 25 SITE PLAN

i

June 2001

E % 2 B3 £33 1§12

i3 L2

i 3

FE® £33 E X% FE2 EQ2 B2 E1 1 1



~ Final Work Plan

Long-Term Monitoring

Section IA — Field Sampling Plan
June 2001

ACRONYMS AND ABBREVIATIONS

i

t

AFB Air Force Base

BHASP Basewide Health and Safety Plan
BHATE Bhate Environmental Associates, Inc.
bgs Below Ground Surface

CAFB Cannon Air Force Base

CFR Code of Federal Regulations

CIH Certified Industrial Hygienist

CcoC Chain of Custody

DQO Data Quality Objectives

EPA Environmental Protection Agency
ERP Environmental Restoration Program
FSP Field Sampling Plan

GCS General Chemistry Supplement

GRO Gasoline Range Organics

GS Geology Supplement

HTW Hazardous or Toxic Waste

ID/IQ Indefinite Delivery/Indefinite Quantity
IDLH Immediately Dangerous to Life or Health
IDW Investigation Derived Waste

LF Landfill

LT™M Long-Term Monitoring

MAP Management Action Plan

MDL Method Detection Limit

MSDS Material Safety Data Sheet

NAPL Non-Aqueous Phase Liquid

NFA No Further Action

NMAC New Mexico Administrative Code
NMED New Mexico Environment Department
OSHA Occupational Safety and Health Administration
PCBs Polychlorinated Biphenyls

PPB Parts Per Billion

PPE Personal Protective Equipment

PM Project Manager

PPM Parts Per Million

PQL Practical Quantitation Limit

PVC Polyvinyl Chloride

QAPP Quality Assurance Project Plan
QA/QC Quality Assurance/Quality Control
QC Quality Control

RCRA Resource Conservation and Recovery Act
RFI RCRA Facility Investigation

SAP Sampling and Analysis Plan

iii



SSHO
SSHP
SVOC
SWMU
TAL
TBD
TLV
TWA
USACE
USAF
USGS
VOCs
WP

Symbols

mg/kg
e/l

Long-Term Monitoring

Final Work Plan

Section IA — Field Sampling Plan

ACRONYMS AND ABBREVIATIONS-Continued

Site Safety and Health Officer
Site Safety and Health Plan
Semi-volatile Organic Compound
Solid Waste Management Unit
Target Analyte List

To be Determined

Threshold Limit Value
Time-Weighted Average

United States Army Corps of Engineers
United States Air Force

United States Geological Survey
Volatile Organic Compounds
Work Plan

Less Than
Milligrams per Kilogram (synonymous with Parts Per Million)
Micrograms Per Liter (synonymous with Parts Per Billion)

v

June 2001

i3 &2

i3 112

E 32 £ 3 £33 13 E2 KD

. |

i3 EX £ O



Final Work Plan

Long-Term Monitoring

Section IA — Field Sampling Plan
June 2001

1.0 INTRODUCTION

The United States Army Corps of Engineers (USACE), Omaha District, has retained Bhate
Environmental Associates, Inc. (BHATE) to prepare a Work Plan (WP) for the following
fieldwork at Cannon Air Force Base (CAFB) in Clovis, New Mexico:

o The installation of a monitoring well at Landfill No. 25 (LF-25) as a replacement for
well R,

o The abandonment of the existing monitoring well R at LF-25,

° The sampling of the newly installed replacement well R in June 2001,

o The annual (December 2001) sampling of groundwater monitoring wells at LF-03 (well

0), LF-04 (well N) and LF-25 (well R), and

L The development of a Groundwater Monitoring Report for the June and December 2001

sampling events.

The following WP and its ancillary documents have been prepared for CAFB and the USACE
by BHATE under an Indefinite Delivery/Indefinite Quantity (ID/IQ) contract with the USACE,
Omaha District (Contract No. DACA45-99-D-0017).

The WP fieldwork will be conducted in accordance with BHATE’s Sampling and Analysis Plan
(SAP) and the Site Safety and Health Plan (SSHP) (Sections I and II, respectively). The SAP is
comprised of two sections: the Field Sampling Plan (FSP) — Section IA and the Quality
Assurance Project Plan (QAPP)-Section IB. These plans have been developed using the
USACE Omaha District’s General Chemistry Supplement (GCS) to the Scope of Services for
Studies and the Geology Supplement (GS) to the Scope of Services (Appendix IIIA) and by
referencing existing documents in an effort to reduce the redundancy of information and cost to

the US Air Force.
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1.1 OBJECTIVES
The objective of this WP is to provide the framework for the installation of the replacement

monitoring well at LF-25 and to complete groundwater sampling and annual reports for LF- 03,
04, and 25. The purpose of the long-term monitoring (LTM) and reporting program 1S to assess
whether the associated Solid Waste Management Units (SWMU ) have released and/or leached

contaminants into the groundwater.

The LTM program meets requirements under 40 Code of Federal Regulations (CFR) 264.97,
and meets the New Mexico Environment Department (NMED) Solid Waste Management
Regulations (20 New Mexico Administrative Code (NMAC) 9.1, Subpart VIII and the New
Mexico Hazardous Waste Management Regulations 20 NMAC 4.1).

The primary objective of this WP is to describe the fieldwork and the methodologies required to
complete the project. For streamlining purposes, many of the following task methodologies
reference appropriate sections in the USACE GCS and GS (Appendix IIIA and CAFB
Basewide Health and Safety Plan (BHASP) (Foster Wheeler, February 2000 - Appendix IIIB).

12  APPROACH

The approach adopted to meet the stated objective includes the abandonment and replacement
of monitoring well R at LF-25, characterization of the investigation derived waste (IDW) and
the subsequent completion of groundwater sample collection and analysis to evaluate
groundwater quality with respect to the potential contaminants leaching from the former
landfills. A more complete description of the fieldwork is presented in Section 3.0 of this

document.
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2.0 SITE LOCATION AND HISTORY
CAFB is located aproximately 6 miles west of the community of Clovis, New Mexico on
approximately 3,782 acres of land (Figures 1 and 2). The majority of the base is bound to the
north by US Highway 60/84 with the exception of a housing area which is located north of
60/84. The remaining areas bordering the base are utilized as farmland and the ocassional
residential home. According to information provied in the USAF Management Action Plan

(MAP) for CAFB (USAF, December 2000).

Prior to the existence of the base, the primary land usage of the area was as farmland. In 1929
Portair Field was established on the land as a transcontinental air terminal. In 1942, the
Department of Defense took control of Portair Field and re-named it as Clovis Army Air Base.

Clovis Army Air Base was subsequently closed in 1947 (USAF, December 2000).

In 1951, the Air Base was reopened and assigned to the Tactical Air Command as Clovis Air
Force Base. In 1957, the base was renamed Cannon Air Force Base. At the present, CAFB is
part of the Air Combat Command. The current mission of CAFB is to maintain a combat-ready
force capable of day, night and all weather operations and to provide replacement training of
combat aircrews for tactical organizations worldwide. As part of these operations, large
quantities of petroleum, oils and lubricants as well as solvents and protective coatings have

been and currently are used on base (USAF, December 2000).

2.1 LANDFILL NO. 03 (LF-03)

According to background information provided in the MAP for CAFB (USAF, December
2000), LF-03 is an inactive cut and burns landfill that was operated from 1959 to 1967. The
area of the landfill is approximately 9-acres and it is situated along the eastern boundary of the
Base (Figure 3). The ground surface in this area is slightly hummocky and is covered with
prairie grasses. The landfill was reported to have received domestic and industrial wastes
including solvents, paints, thinners, waste oils, and peroxide containers. There is no evidence
of stressed vegetation. Twenty-seven soil samples were collected from 9 soil borings placed in
the landfill during the Environmental Restoration Program (ERP) Phase II study. The samples

were analyzed for total priority pollutant metals, total iron, total nickel, and total zinc, oil and
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grease, and Appendix IX volatile organic compounds (VOCs). No VOCs were detected, and
metal concentrations were within the range of background values. Oil and grease values ranged

from less than (<) 1.0 milligram per kilogram (mg/kg) to 83 mg/kg (USAF, December 2000).

In October 1994, a downgradient-monitoring well (MW-O) was installed at this site. In January
1995, MW-O was sampled and found to contain 1.6 micrograms per liter (ug/l) carbon
tetrachloride and 6.8-pg/l toluene. Gasoline-range organic (GRO) compounds were detected at
a concentration of 16 pg/l. Metal analytes detected included arsenic, 0.022 milligrams per liter
(mg/l); barium, 0.064 mg/l; selenium, 0.0025 mg/l; and vanadium, 0.018 mg/l (USAF,
December 2000). The presence of VOCs and GRO are likely attributable to failure of the
activated carbon filtration system on the compressor used for circulation of soil cuttings during

drilling of the soil boring for the installation of the monitoring well.

This site was further investigated along with LF-04 during a RCRA Facility Investigation (RFI)
(Radian Corporation, 1994). This RFI Report also recommended no further action (NFA);
however, the Environmental Protection Agency (EPA) Region VI wanted boundary markers
and one downgradient monitoring well installed. This site was included in a September 2000
Class 3 Permit Modification Request for removal from the permit (USAF, December 2000).
The groundwater at this site is currently being monitored on an annual basis to meet the long-

term monitoring requirements.

2.2 LANDFILL NO. 04 (LF-04)

LF-04 is an inactive 7-acre cut and burn landfill that was operated from 1967 to i968. LF-04 is
immediately north of Playa Lake on the eastern base boundary (Figure 4). The landfill received
domestic and industrial wastes including solvents, paints, thinners, waste oils, and peroxide

containers. The area is covered with prairie grasses with no visual evidence of stressed

vegetation (USAF, December 2000).

Twenty-one soil samples were collected from 7 soil borings located within the boundaries of

the landfill during the ERP Phase II Study. The soil samples were analyzed for the presence of
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priority pollutant metals, oil and grease, and Appendix IX VOCs. No VOCs were detected, and
the metal concentrations were within the range of background values. Oil and grease was

detected at concentrations ranging from 18 mg/kg to 45 mg/kg (USAF, December 2000).

A downgradient-monitoring well (MW-N) was installed in December 1994. The well was
initially sampled in January 1995 and results of the groundwater analyses indicated the presence
of toluene at a concentration of 5.7 pg/l. GRO compounds were also detected in the sample at a
concentration of 17 ug/l. Metals concentrations detected in the groundwater samples from this
well were as follows: arsenic, 0.0033 mg/l; barium, 0.047 mg/l; copper, 0.0059 mg/l; selenium,
0.0068 mg/l; tin, 0.32 mg/l; vanadium, 0.019 mg/l; and zinc, 0.013 mg/l (USAF, December,
2000). The presence of VOCs and GRO are likely attributable to failure of the activated carbon
filtration system on the compressor used for circulation of soil cuttings during drilling of the soil

boring for the installation of the monitoring well.

This site was also investigated along with LF-03 during the RFI (Radian Corporation, 1994).
This RFI Report also recommended NFA; however, the EPA Region VI wanted boundary
markers and one downgradient monitoring well installed. A Class 3 Permit Modification
Request for removal of this site from the permit was submitted in September 2000 (USAF,
December 2000). The groundwater at this site is currently being monitored on an annual basis

to meet the long-term monitoring requirements.

2.3 LANDFILL NO. 25 (LF-25) CONCRETE RUBBLE PILE

LF-25 is an approximately 30-acre piece of land adjacent to the perimeter road on the east area
of the Base (Figure 5). The Rubble Pile can be seen on the mid-1950s historical aerial
photographs. The rubble consisted primarily of construction debris, bricks, concrete blocks,
and asphalt road and runway material. Most of the material originated from demolished World
War Il Era Facilities (USAF, December 2000).

An environmental assessment was performed on the Rubble Pile by the USACE (USACE,

1991). Material from nine test pit trenches were sampled for asbestos, polychlorinated
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biphenyls (PCBs), Appendix IX VOCs, pesticides, herbicides and metals. None of the above
parameters was detected in the rubble material. However, at least two cut and burn landfill
trenches were discovered under the rubble. The trenches were an unexpected discovery;
apparently, a portion of the land where the Rubble Pile now exists was once used as a landfill.
Newspaper material was recovered from one of the trenches that were dated 1943. Detectable
levels of barium and cadmium were found in one trench; however, the levels were well below
background. Benzidine, an SVOC, was also found at extremely low levels (USAF, December,

2000).

The Rubble Pile was scheduled for investigation during the Phase I RFI (Appendix III)
investigation. However, because munitions personnel wanted to construct a facility over the
northern half of this rubble pile, the site was investigated along with the Phase I RFI (Appendix
I) for LF-03 and LF-04. Due to the asbestos material and the unknown nature of the buried
materials within the landfill, CAFB ERP personnel recommended that no construction be
performed at the site. In fiscal year 2000, the mounds of asbestos siding material were removed

and the landfill covered with topsoil (USAF, December, 2000).

The Phase I RFI Report recommended NFA, but the EPA directed CAFB to monitor Well K as
a downgradient monitoring well for LF-25. Well K was originally installed to monitor the Old
Entomology Rinse Area. Due to declining regional groundwater levels, groundwater samples
could no longer be collected from Well K, and Well R was subsequently installed on the eastern
edge of the landfill in 1998. Since that time monitoring well R has been sampled twice yearly.
This site is scheduled for submittal of NFA Status in FY 04 (USAF, December, 2000). The
groundwater at this site is currently being monitored twice a year to meet the long-term
monitoring requirements. Review of the groundwater analytical results over the past few years
indicates that Chromium, Iron, and Nickel concentrations have been increasing. Due to the
highly corrosive nature of the groundwater in the aquifer it has been suggested that the stainless
steel screen in the well may be corroding and thus producing anomalous analytical results.
Therefore, MW-R will be replaced with a monitoring well installed with Schedule 80 PVC

factory slotted screen.
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3.0 SCOPE OF WORK

The field sampling activities and associated tasks pertaining to the work to be conducted at

CAFB include the following;:

The installation of a monitoring well at Landfill No. 25 (LF-25) as a replacement for
well R,

Abandonment of the existing monitoring well R at LF-25,
Sampling of the newly installed replacement well R in June 2001,

Characterization of the IDW and the subsequent disposal in accordance with NMED,

federal and local regulations or requirements.

Annual (December 2001) sampling of groundwater monitoring wells at LF-03 (well O),
LF-04 (well N) and LF-25 (well R), and

Development of a Groundwater Monitoring Report for the June and December 2001

sampling events.

All work will be performed in accordance with the requirements outlined in the following:

3.1

SAP and SSHP,

Site Specific Scope of Services for CAFB, dated January 30, 2001 (USACE, January
2001), and

USACE Omabha District’s General Chemistry Supplement and the Geology Supplement
to the Scope of Service (USACE, January 2000)

MONITORING WELL INSTALLATION

The replacement well for monitoring well R will be installed at a location identified by CAFB

and/or USACE representatives. It is BHATE’s understanding that this location will be within
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50-feet cross-gradient of the original well R. BHATE will contact CAFB personnel to obtain a

digging permit and any additional requirements necessary prior to mobilization.

The last reported depth to groundwater for monitoring well R was approximately 290 feet
below ground surface (bgs). The USACE has specified that 25-feet of the well screen will be
submerged with a 5-foot section of the screen above the potentiometric surface. The well will
be constructed of a maximum of 290 feet of flush-threaded, 6-inch diameter Schedule 80 (Sch.
80) polyvinyl chloride (PVC) well casing and a total of 30 feet of 6-inch diameter, Sch. 80
PVC, factory-slotted well screen. The exact length of well casing will be determined by the
field geologist based on the measured level of the potentiometric surface in the borehole or drill
casing. Six centralizers will be placed at 50-foot intervals starting from the bottom of the well
to the ground surface to insure that the well is centrally positioned within the borehole prior to
grouting. Due to the depth of the well installation, the bentonite seal must be permitted to
hydrate overnight prior to the installation of the first bentonite-cement grout lift. The grout will
be installed in two separate lifts spaced at least 8 hours apart. Only 50 to 70 feet of bentonite-

cement grout will be emplaced in the first lift.

Due to the friable nature of the overlying formation and the importance of providing a “clean”
boring within the Ogallala Aquifer, it is imperative that the selected drilling method be quick,
clean and provide a stable environment for the installation of the monitoring well. Therefore,
the proposed drilling method for installation of monitoring well R will be with standard air
rotary drilling methodologies while advancing casing for borehole stability. An activated
carbon filtration system will be used on the compressor to prevent the introduction of
hydrocarbons into the borehole. Depending on the formation, the driller will advance the drive
casing through the formation as far as possible then drill out the material within the casing.
Once the drill bit exits the end of the casing, more casing is added and the casing is once again
driven as far as possible prior to drilling the material out. This process is continued until the
proper depth is obtained. BHATE does not anticipate utilizing any drilling fluids (other than
filtered air), however should subsurface conditions necessitate consideration of this option, the

USACE Project Geologist will be consulted for approval or alternate suggestions.
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The logging requirements specified in Section 3.6 of the GS (USACE, January 2000) shall be
followed for this project. Hazardous or Toxic Waste (HTW) Drilling Logs will be completed
and submitted within three days of completion of the boring for approval by the USACE
Project Geologist. The boring will not be considered completed until the acceptance of a
properly completed HTW Drilling Log. Since the replacement monitoring well R will be
installed adjacent to the existing monitoring well R, the BHATE Geologist will complete the
log from the drill cuttings collected from the cyclone discharge. In addition, the BHATE
geologist will complete a Monitoring Well Construction Diagram with all appropriate details.
Unless otherwise specified within this plan the remainder of the design and installation of
monitoring well R shall be completed in accordance with Section 4.0 of the GS (USACE,
January 2000 Appendix ITIA). Blank copies of the HTW Boring Log and the Monitoring Well

Construction Diagram are included in Appendix IHC.

3.2  MONITORING WELL DEVELOPMENT AND PUMP INSTALLATION

Well development will be performed 48 hours after the well has been installed. The driller will
mechanically surge and bail the newly installed monitoring well to perform well development
until little or no sediment enters the well. This shall continue for a minimum of 2 hours.
Sediment that enters the well during this process shall be removed. At the end of that time, the
well shall be continuously bailed while the indicator parameters are measured. BHATE
personnel will provide development oversight and record the temperature, pH, specific
conductivity, and turbidity during development. Due to the large volume of water per casing
volume (~37 gallons), the indicator parameters will be measured for every 10 gallons removed.
Development shall continue until these parameters have stabilized (less than 0.2 pH units or a
10 percent change for the other parameters between four consecutive readings) and the water is
clear and free of fines. The equipment and methods used will conform to the requirements of
Section 4.12 of the GS (Appendix IIIA). A blank copy of the Monitoring Well Development
Log is included in Appendix IIIC.
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The pump from Well R at LF-25 (to be abandoned) will be removed, inspected, and
decontaminated prior to re-installation in the new well R. In addition, the PVC well casing cap,

any fitting connections, cable, tubing, etc. that can be salvaged will be used in the new well.

The pump shall be installed above the water table with the drop tube and screen system
installed below the water table. A polypropylene airline, Teflon water line, and a stainless-steel

support cable shall be installed as a bundle.

33 DECONTAMINATION

All sampling equipment shall be decontaminated according to the requirements stated in the
GCS (Appendix IIIA). All drill pipe, drilling tools, bits, etc. shall be free of potentially
contaminating materials (i.e. grease, oil, paint, etc.) and shall be steam cleaned with a high
pressure, high temperature machine, prior to use at each boring location. Drilling equipment
that may potentially cross contaminate samples, such as auger center plugs, core barrels, clean
out bits, etc. shall be decontaminated between each boring location. The drill rig shall be steam
cleaned prior to use at each site if the project consists of more than one site. The rig shall be
free of leaks, which could contaminate the holes (i.e. hydraulic fluid, oil, gas, loose paint, etc.).

All well materials, pumps, etc. will be steam cleaned prior to installation in the borehole.

34  MONITORING WELL ABANDONMENT
BHATE will abandon the existing monitoring well R using the tremie grout placement method.

The grout mixture will conform to Section 4.6 of the GS (Appendix IITA).

The grout shall be placed by tremie pipe, submerged in the grout at all times. The tremie pipe
will be raised as the grout is placed, while insuring the discharge end remains submerged in the
grout throughout the process. The grout shall be placed from the bottom to the top of the well

in one continuous operation.

A written abandonment record summarizing the field performance shall be prepared by the
BHATE geologist who will be present on-site during all well abandonment activities. The

written abandonment record shall be submitted in the draft and final report.

10

i3 £33

i3 £33 £33 112

E3® £33 £} B2 £33 E3 12



Final Work Plan

Long-Term Monitoring

Section IA — Field Sampling Plan
June 2001

3.5 GROUNDWATER SAMPLING

BHATE will collect groundwater samples to quantitatively assess the presence or absence of
contaminants. Groundwater samples shall be collected in June 2001 from monitoring well R at
LF-25 (minimum 2-weeks after installation and development) and in December 2001 from wells

at LF-03 (well O), LF-04 (well N) and LF-25 (well R).

For each well, the depth to groundwater and the total well depth will be measured and recorded
using an electronic water level probe. These measurements will be used to calculate the
volume of groundwater to be purged. Prior to well purging, the presence or absence of non-
aqueous phase liquids (NAPLs) at the top and bottom of the water column will be determined.
If NAPLs are present, BHATE will notify the USACE-Project Geologist and Chemist for

further instructions.

Assuming the absence of NAPLs, each well will be purged using the permanently installed
Bennett pumps to remove a quantity of water equal or greater than three times the submerged
volume of the casing and/or well screen. Field water quality parameters (pH, conductivity,
turbidity, and temperature) will be measured and recorded during the purging process. The
field parameters will be measured at the start of purging and every 10 gallons thereafter.
Purging shall continue beyond three casing volumes until these parameters have stabilized (0.2
pH units or a 10% change for the other parameter between four consecutive readings). The
groundwater samples will be collected immediately following stabilization of the field
parameters. The purge rate will be reduced to obtain as low-flow as possible during the purging
of the last well volume to insure that the water is not cascading into and through the filterpack
and into the well. If the well does not recharge sufficiently to permit removing three casing
volumes, an alternate sampling method will be discussed with the USACE Project Geologist

and Chemist.

The VOC samples will be collected first while the flow rate is low. If necessary the flow rate
can be increased following VOC collection as long as it does not increase the turbidity of the
samples. Samples will be collected in appropriate sample containers, properly labeled,

packaged, etc. The samples will be packed on ice immediately in a cooler to insure that the

11
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samples will arrive at the laboratory at or less than 4°C. Samples will be packaged and shipped
as specified in the GCS (USACE, January 2000) Appendix IIIA. A blank copy of the
Groundwater Sampling Log is included in Appendix IIIC.

The groundwater sampling techniques shall be in accordance with Section 5.3 of the GS

(USACE, January 2000 - Appendix IIIA) and are designed to achieve the objectives outlined in

this work plan.

Replacement monitoring well R (LF-25) will be sampled in June 2001 and December 2001.
Existing wells N (LF-04) and O (LF-03) will be sampled in December 2001. The analytical
laboratory will be responsible for employing proper analytical protocols to produce accurate
data that will be reproducible and legally defensible. At least one field duplicate will be
submitted during each sampling event and will be submitted to the USACE QA lab:
Environmental Chemistry Branch Lab, 420 S 18t Street, Omaha, NE, 68102. The point of
contact is Laura Percifield at 402-444-4314. The assigned LIMS number for this project is
6184.

Groundwater samples collected during the CAFB LTM events will be analyzed for the parameters
listed below in Sections 3.5.1 and 3.5.2. All methods used will be in accordance with SW-846
methods, (USPEA, April 1998). unless otherwise stated. Practical quantitation limits are
provided in the QAPP (Section IB). Sampling container requirements, preservatives, etc. for

each of the methods being performed on samples collected during this field work is presented

below.

AL Metals

1-160z polyethylene pH<2, HNO; Cool to 4°C
bottle
Appendix IX VOCs 3-40 ml glass vials pH<2, HCL Cool to 4°C — 14d
Appendix IX SVOCs 1-L. amber organic Cool to 4°C 7d 40d
glass
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Mercury 1-160z polyethylene pH<2, HNO; Cool to 4°C - 28d
bottle

Herbicides 1-L amber organic Cool to 4°C 7d 40d
glass

Organochlorine 1-L amber organic Cool to 4°C 7d 40d
Pesticides glass

PCBs 1-L amber organic Cool to 4°C 7d 40d
glass

Organophosphate 1-1. amber organic Cool to 4°C 7d 40d
Pesticides glass

Sulfate 28d

Nitrate 1-L polyethylene Cool to 4°C - 48 hr

Chloride 28d

Phenol 1-L organic glass pH < 2; H,S0, , Cool to 4°C - 28d

Notes

! Holding time begins at time of collection
TAL target analyte list

d day

hr hour

oo

Data review and validation will be performed by applying the QC limits defined in the various
analytical methodologies. Data validation will consist of examination of holding times, method
blanks, quality assurance samples, surrogate spikes, MS/MSDs, and review of case narratives
addressing sample receipt forms and Chains of Custody (COCs). A copy of the COC is
included in Section IIIC. USEPA validation guidelines from the “National Functional
Guidelines for Organic Data Review” (USEPA, 1994) and the “National Functional Guidelines
for Inorganic Data Review” (USEPA, 1994) will be used as reference resources to define
validation criteria. Accepted validation qualifiers denoting various exceptions, estimations and

non-usability of the data will be defined in the report and assigned to the data as applicable.

3.5.1 JUNE 2001 GROUNDWATER SAMPLING

A minimum of two weeks after installation of replacement monitoring well R, the groundwater
will be sampled from the well at LF-25. The groundwater sample along with applicable
duplicates, blanks and QA/QC samples will be submitted to the contract and the USACE
Environmental Chemistry Branch Lab in accordance with Section 5.3 of GS. The samples will

be analyzed for the parameters listed below and presented in the QAPP (Section IB).

13




Final Work Plan

Long-Term Monitoring

Section IA — Field Sampling Plan
June 2001

1 Volatile Organic Compounds SW 8260B v
2 Semi-Volatile Organic Compounds | SW 8270C v
(including Petroleum Aromatic
Hydrocarbons)
3 TAL Metals SW 6010B v
Mercury SW 7470A
4 Herbicides SW8I151A v
5 Pesticides Organochlorinated SW 8081A v
6 PCBs SW 8082 v
7 Pesticides Organophosphates SW 8141 v
8 Water Quality Indicator MCAWW v
--Sulfates EPA 300.0
--Nitrates EPA 300.0
--Chloride EPA 300.0
--Phenols EPA 420.2
CFR = Code of Federal Regulations
EPA = U.S. Environmental Protection Agency
MCAWW = methods for chemical analysis of water and wastes
MW = monitoring well
PCBs = polychlorinated biphenyls
TAL = target analyte list

3.5.2 DECEMBER 2001 GROUNDWATER SAMPLING

A groundwater sample from each monitoring well in LF-03, LF-04 and LF-25 (total of 3

sampling locations) will be collected during the month of December 2001. The groundwater

sample along with applicable duplicates, blanks and QA/QC samples will be submitted to the

Contract and the USACE Environmental Chemistry Branch Lab in accordance with Section 5.3

of GS. The samples will be analyzed for the parameters listed below and in the QAPP (Section

IB).

14
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Volatile Organic Compounds Volatile Organic SW 8260B
Compounds
2 Semi-Volatile Organic Semi-Volatile SW 8270C v
Compounds (including Petroleum | Organic Compounds
Aromatic Hydrocarbons) (including Petroleum
Aromatic
Hydrocarbons)
3 TAL Metals TAL Metals SW 6010B v
Mercury Mercury SW 7470A
4 Herbicides Herbicides SW 8i51A v
5 Pesticides Organochlorinated Pesticides SW 8081A v
Organochlorinated
6 PCBs PCBs SW 8082 v
7 Pesticides Organophosphates Pesticides SW 8141 v
Organophosphates
8 Water Quality Indicator Water Quality v
MCAWW Indicator MCAWW EPA 300.0
--Sulfates --Sulfates EPA 300.0
--Nitrates --Nitrates EPA 300.0
--Chloride --Chloride EPA 420.2
--Phenols --Phenols
CFR = Code of Federal Regulations
EPA = U.S. Environmental Protection Agency
MCAWW = methods for chemical analysis of water and wastes
MW = monitoring well
PCBs = polychlorinated biphenyls
TAL = target analyte list

3.6 CHEMICAL ANALYSES

The collected samples will be submitted to TestAmerica of Nashville, Tennessee (a USACE-
validated laboratory) under COC in accordance with the GCS Guidelines (USACE, January 2000
Appendix C). TestAmerica’s USACE validation expires in December 2001. The laboratory will

be instructed in writing to complete analyses of the submitted samples for parameters outlined

in the QAPP (Section IB). Applicable QA/QC samples, duplicates, trips and spikes will be

submitted under the same time constraints to the USACE Environmental Chemistry Branch Lab.

15
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4.0 REPORTING AND PROJECT SCHEDULE
BHATE will prepare a Groundwater Monitoring Report in the format required by NMED. The

report shall include a description of the base, description of the sites, documentation of the
ground-water sampling activities, discussions of the quality control/quality assurance and the
analytical results, and a summary/conclusion for each of the sites. The report will be submitted
in Draft form for comments and review. Upon incorporation of USACE and CAFB comments,

original reports will be produced for submittal to NMED.

The schedule for the work will be as follows:

Week of June 25, 2001 — Well Installation/Abandonment/Development
Week of July 16,2001 — Well R Sampling

Week of December 10, 2001 — Well O, N and R Sampling

16
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1.0 PROJECT DESCRIPTION

Bhate Environmental Associates, Inc. (BHATE) has prepared this Quality Assurance Project Plan
(QAPP) to address field and laboratory Quality Assurance (QA)/Quality Control (QC) activities
associated with a semi-annual monitoring program for Landfill 25 and annual monitoring
program for Landfills 3 and 4 at Cannon Air Force Base (CAFB), Clovis, New Mexico. The
Scope of Work for this project is described in the U.S. Army Corps of Engineers (USACE)
“Scope of Services, Long-Term Monitoring, Landfill Nos. 3, 4, and 25,” dated January 30, 2001,
and include all tasks necessary to collect and analyze groundwater samples from monitoring
wells MW-O (Landfill 3), MW-N (Landfill 4), and MW-R (Landfill 25). These activities involve
the following: collection, analysis, and evaluation of groundwater samples from the three
monitoring wells and prepare semi-annual/annual monitoring reports for the U.S. Environmental
Protection Agency (EPA) and the New Mexico Environmental Department (NMED). This
QAPP is part of a Long-Term Monitoring (LTM) Work Plan that is comprised of a Sampling and
Analysis Plan (SAP)-Field Sampling Plan (FSP) and QAPP and the Site Safety and Health Plan
(SSHP).

1.1 PURPOSE AND SCOPE

This QAPP is designed to provide specific guidance and QA requirements for tasks associated
with the monitoring programs at Landfills Nos. 3, 4, and 25. It presents the purpose,
organization, and standard operating procedures (SOP) necessary to conduct the long-term
monitoring activities in a manner consistent with specific quality goals of precision, accuracy,
representativeness, completeness, and comparability. Implementation of the procedures

described in this QAPP is required for the acquisition of data of known and sufficient quality.

1.2 POTENTIAL CONTAMINANTS

Potential contaminants of concern include volatile organic compounds (VOCs), semi-volatile
organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), herbicides, and
inorganics. Past waste disposal practices and previous investigations have identified these

compounds as contaminants of concern. In addition to the parameters mentioned above, water
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samples collected during the LTM will also be analyzed for sulfate, nitrate, chloride, and phenol.

Groundwater quality indicators of pH, turbidity, temperature, and conductivity will be measured

in the field.

1.3 SELECTION OF ANALYTICAL METHODS

The analytical methods and protocols used for organic and inorganic analyses on this project will
be in accordance with the EPA’s SW-846 Test Methods For Evaluating Solid Wastes - Physical /
Chemical Methods, Update III, Rev. 5, April, 1998 (EPA, April, 1998). Groundwater samples
will be analyzed for the select analytes listed in Appendix IX of 40 CFR Part 264. The specific
analytical methods identified for the LTM are presented in Table 2-1.
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2.0 QUALITY ASSURANCE OBJECTIVES AND AUDIT PROCEDURES

2.1 DATA QUALITY OBJECTIVES

BHATE applied the EPA’s Guidance for the Data Quality Objectives Process (EPA, 1994), in
determining the data objectives and QA objectives for the CAFB monitoring programs including
semi-annual sampling at Landfill 25 and annual sampling at Landfills 3 and 4. By implementing
procedures outlined in the QAPP, BHATE will ensure that data collected for the L'TM at the
three sites will be of sufficient quality for use in the statistical validation of the monitoring
program data. Established data quality objectives (DQOs) for the semi-annual and annual

monitoring program are described below.

Data Quality Objectives

Data for this project will be defined per the EPA guidance as either screening or definitive data.

Screening Data - Screening data are usually generated by rapid field or laboratory methods,

which have minimal QC inherent to the instrumentation used for analysis. Sample preparation
steps may be restricted to simple procedures such as dilution in appropriate reagents, pH, or
temperature adjustments. Screening data provides analyte identification and quantification,
although the quantification may have a margin of imprecision or of error to the reported value.
Some data, which were analyzed using more precise and rigorous methods, may be used as
screening data when QC objectives were not met for the analysis, and reported values are

considered to be estimated.

Definitive Data - Definitive data are generated using rigorous analytical methods such as

approved EPA reference methods. Data are analyte-specific, with confirmation of analyte
identity and concentration. The method deliverables include QC samples with established
acceptance limits and verifiable raw data such as chromatograms and spectra for organic analyses
or instrument printouts for inorganic compounds. Data may be generated at the project site or at
a fixed laboratory, as long as the QA/QC requirements are met and method protocols are

followed. Data generated under the definitive objective must meet the specific end use of the
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data. When the project manager determines that these criteria have not been met, but the data are

still usable, data may be re-assessed for use as screening data.

The data objectives for the LTM at Landfills 3, 4, and 25 are as follows:
. To collect the quantity and quality of data sufficient to support a determination of any

impact to the water quality as a result of Department of Defense-related activities at the

three sites.

. To collect data of sufficient quality and quantity to assess the presence, amount, and

location of chemical contaminants.

« To obtain data of sufficient quality to support the development of a scope of services for a
corrective measures study, an interim corrective action, or a compliance-monitoring
program. The data obtained will also be sufficient in quantity and quality to support the

recommendation for no further action, if appropriate.

The detailed sampling scheme for the analytical program at these three sites are presented in
Table 2.2. Reporting limits for all analytical methods will be such that the DQOs are attained.
Tables 2-3 through 2-10 contain the EPA Maximum Contaminant Level (MCL) and New
Mexico Environment Department standard levels for the analyses being performed. The
Quantitation Limits for each applicable method is presented in Tables 2-11 through 2-24. For the
metals, the full target analyte list (TAL) is requested. For the semi-volatile Method 8270C
compounds, the laboratory routinely includes the applicable organophosphate compounds. The
Method 8141 organophosphates are being requested in order to meet project detection limits so
they are not included in the tables, but may be present in the laboratory deliverable. The
organochloride pesticides and herbicides are being analyzed by gas chromatography Methods
8081A and 8151, respectively, in order to meet project detection limits. Specific task objectives

are presented in Section 4.2.
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22  QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA

2.2.1 General

The overall QA objective is to develop and implement QC procedures for obtaining field
measurements, performing sampling, assessing and reporting laboratory analyses, and reviewing
data derived from the sampling effort at Landfill Nos. 3, 4, and 25. These procedures will
provide information of a quality necessary to accomplish project objectives. The sample set,
chemical analysis results, and interpretations will be based on data that meet or exceed QA
objectives established for the LTMP. The quality of analytical data generated by EPA SW-846
methods is suitable for accomplishing project objectives. These methods are characterized by
QA/QC protocols and documentation providing qualitative and quantitative analytical data. EPA
SW846 methods will generate data of known quality using established methods. The
presentation of complete analytical data deliverables (Section 6.7) required for this project will

further enhance the documentation and quality of project data.

QA objectives and procedures for field measurement systems are also important components of
the LTMP. The objectives and the QA procedures for the acquisition of nonchemical data are

discussed in the FSP (Section [A).

QA objectives are usually expressed in terms of accuracy or bias, precision, completeness,
representativeness, and comparability. Target ranges for these objectives are presented for
analytical testing and field measurements. Variance from the QA objectives will result in the
implementation of appropriate corrective measures and an assessment of the impact on the

usability of the data in the decision-making process.

2.2.2  Required Level of Analysis and Review

To generate data of sufficient quality to meet the project objectives, the following approach will
be used:
. EPA SW-846 methods will be used to analyze groundwater samples for specific metals,

chloride, nitrate, sulfate, total recoverable phenols, and volatile and semivolatile organic
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compounds (Appendix IX). Lower detection limits are required for the following
Appendix IX semi-volatiles which will be analyzed by the appropriate  gas
chromatography (GC) methods:  organophosphate and organochloride pesticides,
polychlorinated biphenyls, and herbicides. Portable field instrumentation will be used to

measure pH, temperature, dissolved oxygen, turbidity, and conductivity.

Internal QC samples and procedures to be used by the contract laboratory for analysis are

specified in Section 6.4.

A comprehensive data deliverable will be obtained from the contract laboratory for the
purpose of reviewing data for completeness and validity. Raw data will be retained by

the laboratory for a minimum of 5 years from the time of submittal.

A QC review, as defined in Section 6.7, rather than full validation, will be completed for
all project data. Analytical data packages will be obtained from the laboratory, as noted

above, and checked for completeness as part of the data validation and review process.

One field duplicate will be collected during each sampling event and submitted “blindly”
to the contract laboratory for analysis. For each sampling event, one split sample will be
sent to the USACE Environmental Chemistry Branch laboratory for analysis of
constituents (Appendix IX) where they will be analyzed using the same methods and

detection limits defined in this QAPP.

Quality Control Samples

One field duplicate per sampling event will be collected and submitted to the analytical

laboratory to provide a means to assess the quality of the data resulting from the field sampling

program. The field duplicate sample will be analyzed for constituents (Appendix IX) to monitor

for sampling and laboratory reproducibility. Surrogate compounds and laboratory control

samples will be analyzed to measure the accuracy of the analytical method. Matrix spike (MS)

samples will be analyzed to determine the matrix-specific accuracy of the analysis. Laboratory

duplicates for inorganic analysis and matrix spike duplicates (MSD) for organic analytes will be

analyzed to evaluate laboratory reproducibility or precision. Specific QC sample descriptions are
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given in Section 6.4, Internal Quality Control Checks. The specific level of field QC effort is
summarized in Section 4.6. The project analytical methods specific surrogate recovery ranges

are provided in Table 2-25.

2.2.4  Quality Assurance Objectives - Quantitative

Within this QAPP, quantitative goals are defined for reporting limits and analytical
completeness, as well as for accuracy and precision. Reporting limits used by the contract
laboratory are based on historical data for similar environmental matrices. Tables 2-11 through 2-
24 list the project-required Quantitation Limits (reporting limits) for analyses to meet project
DQOs. These limits are attainable by the laboratory, and based on analyses of pure water using
the analytical methods specified in Table 6-1. The reporting limits for samples from matrices

other than pure water may be considerably higher.

2.2.4.1 Accuracy

Accuracy is defined as the degree of agreement of a measurement with an accepted reference or
true value, usually expressed as the difference between the two values. It is a measure of the bias
in a system. Accuracy will be measured as the percent recovery (%R) of an analyte in a reference
standard or spiked sample. Accuracy of organic calibrations is measured as the percent
difference (%D) between the initial calibration factors and the continuing calibration factors.
The procedure for calculating percent recovery is specified in Section 6.6.1. Control limits for
accuracy (laboratory control sample [LCS], surrogate, internal standard, and MS/MSD and
matrix duplicate [MD] percent recoveries) are presented in Tables 2-11 through 2-23. Accuracy,
or bias, is also determined by contamination which will be assessed from field, laboratory
calibration, and laboratory method blanks. For metals analyses, the laboratory will spike samples
with the full TAL metals. QC limits are only required and defended for the metals of interest to

this project. These will be the metals and limits applicable to the data validation process.

2.2.4.2 Precision

Precision is defined as the degree of mutual agreement among individual measurements of a

sample analyte as the result of repeated application of the same process under similar conditions.
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Precision is routinely expressed as the relative percent difference (RPD) between two
measurements or the relative standard deviation (RSD) between more than two measurements.
Precision will be measured between the two values for matrix duplicates, between the %R for
MS/MSD pairs, and the RSD between the response or calibration factors for organic calibrations.
The procedures for calculating precision are specified in Section 6.6.2. Control limits for

precision are presented in Tables 2-11 through 2-23.

Analytical completeness is defined as the percentage of analytical results requested, which are
determined as usable for project purposes through validation and review process. The procedure
for calculating analytical completeness is specified in Section 6.6.3. The analytical completeness

goal for this project will be 90 percent.

2.2.5 Quality Assurance Objectives - Qualitative

Project data will also be evaluated for qualitative goals such as representativeness and

comparability.

2.2.5.1 Representativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic
of a population, parameter variations at a sampling point, or an environmental condition.
Representativeness will be maintained during the sampling effort by performing all sampling in
compliance with the procedures described in the FSP. The measurement of representativeness is
assured by having field personnel choose samples, which are most representative of the matrix
being sampled for use as field duplicates and inter-laboratory splits. Representative samples will
also be collected with extra volume and designated to the laboratory for use as the laboratory QC
samples (MS, MSD, or MD). In this way, precision and accuracy statistics will apply to the

maximum number of samples in the set.

2.2.5.2 Comparability

Comparability expresses the confidence with which one data set can be compared to another.

Comparability can be related to accuracy and precision, as these parameters measure data
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reliability. Data are comparable if site considerations, data collection techniques, and
measurement procedures, methods, and reporting limits are equivalent for the samples within a
sample set. A qualitative assessment of data comparability will be made of applicable data sets.
Comparability is assured by consistently using approved EPA or similar agency methods and

documenting all methods used for analysis and associated QA/QC programs.

2.3  PERFORMANCE AND SYSTEMS AUDITS

The laboratory performing sample analyses for the CAFB LTMP is a USACE-validated
laboratory, implying that the laboratory has successfully analyzed performance evaluation
samples. As part of the USACE QA Program, the laboratory is also required to undergo and
successfully pass an on-site inspection/audit by USACE.

The BHATE field team leader is responsible for supervising and ensuring that samples are
collected and handled in accordance with approved procedures. The BHATE field team leader is
also responsible for complete documentation, indicating that work is performed adequately. The
BHATE project manager is responsible for overseeing that the project performance satisfies the
QA objectives as set forth in this QAPP. Reports and technical correspondence will be reviewed
by an assigned qualified individual, otherwise external to the project, before being finalized. It is
not anticipated that performance audits will be necessary for field sampling activities due to the

limited sampling required for completion of this task.
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3.0  PROJECT ORGANIZATION AND FUNCTIONAL AREA RESPONSIBILITIES

3.1 RESPONSIBILITIES OF KEY PERSONNEL

The organizational structure and responsibility, defined below, is designed to assure adequate
project control and proper QA for groundwater sampling activities at Landfills 3, 4, and 25.
BHATE has been contracted by the USACE (Omaha District) to perform tasks involved with the
LTMP at CAFB. The following key BHATE project personnel are described below:

« Project Manager

« Project QA/QC Officer

- Field Geologist/Leader

« Project Staff

+ Senior Chemist

« Site Safety and Health Officer

3.1.1 Project Manager

Mr. Richard L. Burdine will serve as the project manager for this work effort. The project
manager has the primary responsibility for the completion of all project activities. His
responsibilities include controlling day-to-day project planning, scheduling, cost control, and
ensuring implementation of project activities. The project manager is ultimately responsible for
the development of the technical reports and other project documents. The project manager is
responsible for assuring that personnel assigned to the project are trained adequately and
sufficiently, relative to the requirements of the QA/QC program. The project manager monitors
all project personnel in planning, coordinating, and controlling all technical aspects of the tasks.
The BHATE project manager is the main point of contact for USACE and the USACE technical
manager (ITM).

10
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3.1.2  Project QA/QC Olfficer

Mr. Louis Montgomery will serve as the project QA/QC officer. The project QA/QC officer
reports to the project manager and works directly with the project manager and other project
personnel. The project QA/QC officer reviews and approves the project QAPP, monitors and
verifies that the work is performed in accordance with the QAPP, Work Plans, and other
applicable procedures. The project QA/QC officer also assesses the effectiveness of the QA/QC
program and recommends modifications to the program when applicable. The project QA/QC
officer may coordinate project activities with the contract laboratory and with the Government
Quality Assurance Laboratory, which has been designated as the USACE Environmental
Chemistry Branch Laboratory. The QA/QC officer will assure that data are reviewed per
standard procedures and report data usability in terms of the project DQOs to the project

manager.

3.1.3 Field Geologist/Leader

Mr. Dewey Trapp will be the BHATE field geologist and leader for this work effort. The field
team leader is responsible for completing assigned project tasks at the site. The field team leader

is responsible for implementing the QA/QC program related to assigned tasks at CAFB.

3.1.4 Project Staff

Each member of the project staff is responsible for completing assigned project activities.
Members of the project staff are responsible for understanding and implementing the QA/QC

program as it applies to their project activities.

3.1.5 Senior Chemist

Mr. Premal Bhatt will be the BHATE Senior Chemist for this work effort. As the Senior
Chemist he reports to the QA/QC Officer and works directly with the project manager and other
project personnel. He will develop the project QAPP, monitor and verify that the work is
performed in accordance with the QAPP, Work Plans, and other applicable procedures. The
Senior Chemist will work with the project QA/QC officer monitor the effectiveness of the

11
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QA/QC program and recommend modifications to the program when applicable. The Senior
Chemist will coordinate project activities with the contract laboratory and with the Government
Quality Assurance Laboratory, which has been designated as the USACE Environmental
Chemistry Branch Laboratory. The Senior Chemist will assure that data are reviewed per
standard procedures and report data usability in terms of the project DQOs to the project

manager.

3.1.6 Site Safety and Health Officer

The site safety and health officer (SSHO) monitors all site activities and is responsible for the
implementation of and compliance with the Site Safety and Health Plan (SSHP) at the site. The
SSHO reports directly to the project manager. Mr. Dewey Trapp will serve as the SSHO.

3.2 QUALIFICATIONS OF PERSONNEL

All personnel assigned to the project, including employees and consultants, are qualified to

perform the tasks to which they are assigned.

Appraisal of the qualifications of technical personnel assigned to the project will be made by the
project manager. The appraisal will include comparing the requirements of the job assignment to
the relevant experience and training of the prospective assignee; it will also include determining
whether further training is required and, if required, by what method. On-the-job training is an
acceptable method, provided such training is provided by a person qualified to perform the

trainee's assignment and the results of that training are documented.

33 LABORATORY AND SUBCONTRACTOR ASSIGNMENT

The contract laboratory selected to perform sample analyses is TestAmerica, Inc. located in
Nashville, Tennessee. TestAmerica is a USACE-validated laboratory that expires in December
2001. TestAmerica, a full-service analytical laboratory that contracts with numerous state and

federal agencies, is currently providing analytical services to BHATE on other USACE projects.

12
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40 FIELD ACTIVITIES

4.1 LISTS OF FIELD EQUIPMENT, CONTAINERS, AND SUPPLIES

Lists of pertinent field equipment, sample containers, and supplies used during groundwater

sampling activities are contained in the FSP.

42  INVESTIGATION OBJECTIVES, SAMPLING FREQUENCY, AND LOCATIONS

Field activities for this project will include groundwater sampling at three separate well
locations. Field activities will be conducted in accordance with relevant guidelines and

regulations, including those of the NMED.

4.2.1 Purge Water Storage Tanks and Locks

Purge water generated by purging the wells will be containerized in the appropriate plastic or
metal drums/storage tank at each well. Upon completion of sampling activities at each well,

keyed-alike locks will be used to secure the existing monitoring wells.

4.2.2  Groundwater Sampling

Groundwater samples will be collected from existing monitoring wells using procedures
described in the FSP. Samples will be analyzed for constituents listed in Appendix IX of 40 CFR
Part 264. Water quality indicators will be analyzed following procedures described in Methods
for Chemical Analysis of Water and Wastes (MCAWW) EPA-600. Well R will be sampled
semi-annuglly starting in June 2001. Wells O and N will be sampled annually starting in

December 2001.

43 SAMPLING AND PRESERVATION PROCEDURES

4.3.1 Sampling and Preservation Procedures for Groundwater Samples

Procedures for collecting groundwater samples, recommended sample containers and procedures

for preserving the samples, and holding times for groundwater samples are summarized in Table

13
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4-1 and in the FSP. Observations made during sample collection will be recorded in the field

notebook and on a well purge data sheet.
44  EQUIPMENT DECONTAMINATION

Prior to collecting groundwater samples, all sampling equipment will be decontaminated and
rinsed with deionized water. Mobile decontamination supplies will be provided so that
equipment can be decontaminated at each well location. Used solutions will be disposed of in
the purge water holding tank. A more detailed discussion of equipment decontamination is

contained in the FSP.

4.5 INSTRUMENT CALIBRATION

Portable field instruments used during sampling activities will consist of a photoionization
detector (PID), a water quality tester, and a water-level indicator. The PID and water quality
tester require daily calibration and post-use calibration. Before beginning work at each site, the
field personnel will verify that the field equipment is calibrated according to the manufacturer's
specifications and is operating properly. Pre- and post-use calibration times and readings will be
recorded in the field logbook and maintained by the field team leader. Field instrument

calibration procedures are included with each instrument.

4.6  FIELD DOCUMENTATION

Thorough documentation in the field is required to ensure proper labeling and tracking of
samples, to identify potential sources of error, and to maintain accountability of field personnel.
This section describes documentation required in the field logbook, the daily quality control

report (DQCR), and the sample designation scheme for the CAFB LTMP.

4.6.1 Written Documentation

Documentation of observations and data acquired in the field will provide information on the

acquisition of samples and also provide a permanent record of field activities.

14
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4.6.1.1 Field Notes

Field observations and data will be recorded with ink in a permanently bound waterproof field
logbook. The field logbook will contain consecutively numbered pages. The information
entered into the field logbook will include the following, as a minimum:

+ project name

. sample location

« sampler's signature

. date and time of sample collection

. sample identification numbers

. description of samples (matrix sampled)

. analyses to be performed

+ sample number and volume

« description of QA/QC samples (if collected)

. sampling methods or reference to the appropriate FSP

. sample handling, including preservation; as appropriate for samples

. field observations

« results of any field measurements

+ personnel present

Changes or deletions in the field logbook will be lined out with a single strike mark, initialed,
and dated by the person making the change. The original entry will remain legible. Sufficient
information should be recorded to allow the sampling event to be reconstructed without relying
on the field personnel’s memory. Each page of the field logbook will be signed by the person
making the entry. Anyone making entries in another person's field logbook will sign and date

those entries.

4.6.1.2 Daily Quality Control Reports

To supplement the information recorded in the completed field logbook, DQCRs will also be
maintained to document daily field activities and will note any nonconformances and corrective

actions taken at every sampling location. An example of the DQCR is contained in Section IIIC
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of this work plan. DQCRs will be maintained by the field team leader and cross-checked for
completeness at the end of each day by designated field personnel. Each DQCR will be signed
and dated by the individuals making entries. Copies of the DQCR will be submitted to the

USACE TM on a weekly basis.

4.6.2 Sample Designation Scheme/Sample Numbering System

All samples for analysis, including QC Samples, will be given unique sample numbers. A listing
of sample numbers, cross-referenced to the chain-of-custody (COC) and shipment documents,
will be maintained in the field logbook.
An example sample number is provided below:
Example: CAFB-MWO-060199-1

« CAFB — Project identifier. A four character designation will be used to identify the

facility from which the sample was collected. For this project, CAFB indicates Cannon

*Air Force Base.

« MWO-—Monitoring well number. In this instance the sample was collected from

Monitoring Well “O”.

« 060199-1—Date sample was collected and the type of sample. In this example a
groundwater analytical sample was collected. The key for sample type is provided below.

This example illustrates a sample collected on June 1, 1999 and is a groundwater

analytical sample.

Sample Type Key: -1 Groundwater analytical
-2 Groundwater Field Duplicate
-3 USACE-ECB Lab Duplicate

4.7  FIELD PREVENTIVE MAINTENANCE

To ensure that analytical data generated for the CAFB LTMP is of sufficient quality to meet QA
objectives, all equipment and instruments will have a prescribed routine maintenance schedule

that will be performed and documented by qualified project personnel. All field instrumentation,
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sampling equipment, and accessories will be maintained in accordance with manufacturer's
specifications and established field practice. All maintenance will be performed and documented

by qualified project personnel.

The field team leader will review calibration and maintenance records on a regular basis to
ensure that required maintenance is addressed. These activities will be recorded in the field
logbook to document that established calibration and maintenance procedures have been
followed. Field instruments will be checked and calibrated prior to their use on site, and batteries
will be charged and checked daily where applicable. Non-operational field equipment will be
removed from service and a replacement will be obtained. Field equipment will not be repaired

in the field.

All field instruments will be properly protected against inclement weather conditions during field
activities. At the end of each working day, all field equipment will be maintained in a cool, dry

room for overnight storage.

4.8  FIELD QUALITY CONTROL CHECKS

Field QC checks will include the review and approval of all field documentation by the field
team leader. This approval will imply that the provisions outlined in the FSP, QAPP, and SSHP

have been appropriately implemented.

Field duplicate and split samples will be collected for analysis. Groundwater samples for QC
analysis will be submitted to both TestAmerica and to the USACE ECB laboratory. One of each
of field duplicate and split sample will be collected per sampling event. Trip blank(s) will be
prepared and submitted to each laboratory along with the field samples during each sampling

event to monitor potential VOC cross-contaminatton.

MS/MSD (analysis for organics) and MS/MD (for inorganics) analytes provide a measurement
of long-term precision and accuracy of the analytical method on various matrices and
demonstrate acceptable compound recovery by the laboratory on the site-specific matrix. For

many analyses, including the MS/MSD or MS/MD extra sample volume must be collected in the
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field. MS/MSD and MS/MD analyses will be carried out at a frequency of one per sampling

event and will be chosen by the field personnel to best represent the matrix of the sample batch.

49  FIELD DATA REDUCTION

The field and technical (non-laboratory) data to be collected at CAFB can generally be
characterized as either objective or subjective data. Objective data include all direct
measurements such as analytical parameters and water-level measurements. Subjective data

include certain descriptions and observations pertaining to an event.

4.9.1 Field and Technical Data Reduction

All field data will be recorded by field personnel in bound field logbooks and on standard forms
(Section IIIC). It will be the responsibility of all field personnel to photocopy all field logs
(including logbook pages and standard forms) generated during a given field day. Copies will be

maintained by the field team leader in the appropriate project files.

4.9.2 Field and Technical Data Review

Review of field and technical data will be performed at two different levels. On the first level,
data will be reviewed at the time of collection by following standard procedures and QC checks.
At the second level, data will be reviewed by the field team leader who will review the data to
ensure that the correct qualifiers and units have been included. The field team leader will review
data sets for any inconsistencies or anomalies and resolve them immediately, if possible, by
seeking clarification from the field personnel responsible for collecting the data. Subjective field
and technical data will be validated by the project manager who will verify that field reports for

are both reasonable and complete.

4.10  FIELD CORRECTIVE ACTION

The field team leader will review the procedures being implemented in the field for consistency
with the established protocols. Sample collection, preservation, and labeling will be checked for

completeness. Where procedures are not strictly in compliance with the established protocol,
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deviations will be documented and immediately reported to the project manager and the USACE
TM. Any and all nonconformances with the established QC procedures will be expeditiously
identified and controlled. Additional work that is dependent on the nonconforming activity will
not be performed until the identified nonconformance is corrected. Upon notifying the USACE
TM, corrective actions will be determined by the field team leader and project manager and
documented as appropriate. Upon implementation of the corrective action, the field team leader

will provide the project manager with a written memorandum documenting field implementation.

The memo will become part of the CAFB project file.

The project QA/QC officer will review the field and laboratory data generated for this project to
ensure that all project QA objectives are met. If any nonconformances are found in the field
procedures, sample collection procedures, or field documentation procedures, the impact of those
nonconformances on the overall project QA objectives will be assessed. Appropriate actions,
including resampling and reanalysis, may be recommended to the project manager so the project

objectives can be accomplished.
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5.0 SAMPLE CHAIN-OF-CUSTODY, PACKING, AND TRANSPORTATION

This section discusses the protocol that will be followed during sample packing, shipping and

documentation.

5.1 CHAIN-OF-CUSTODY PROTOCOL

This section discusses the protocols which will be used in completing and submitting COC

forms.

5.1.1 Field Protocol

Each' cooler containing groundwater samples for laboratory analysis will be accompanied by a
COC form (Section IIIC). This section briefly describes the procedures for sample
documentation using COC protocol. The primary purpose of the COC procedures is to document
the possession of the samples from collection through storage and analysis to reporting. COC
forms will become the permanent records of all sample handling and shipment. The field team

leader will be responsible for ensuring compliance with COC procedures.

All field personnel will be responsible for the care and custody of the samples until they are
transferred to another party (i.e., dispatched to the laboratory). The field team, under the
direction of the field team leader, will be responsible for enforcing COC procedures during field

activities. The COC procedures are provided below:
« At the time of sample collection, the COC form is completed for the sample collected.
The sample identification number, sample date, type and size of sample container,

analysis requested, and preservative is recorded on the form.

«  When the form is completed or when all samples that will fit in a single cooler have been
collected, the field team members will cross-check the form for possible errors and sign
the COC form. Corrections are made to the record with a single strike mark and dated

and initialed. All entries will be made in blue or black ink. Each cooler will be
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accompanied by a separate COC form, sealed in a gallon-size Ziploc™ bag, and taped to

the inside the cooler lid.

. Two custody seals will be placed in a staggered configuration on the outside surface of

the cooler lid.

. The field team leader will complete and maintain shipping bills for samples shipped to

the analytical laboratory by a delivery service.

When transferring custody of the samples, the individual relinquishing custody of the samples
will verify sample numbers and condition and will document the sample acquisition and transfer
by signing and dating the COC. This process documents sample custody transfer from the
sampler, usually through an express courier, to the sample custodian/analyst at the contract
analytical laboratory. A copy of each COC form is retained by the field team leader for the
project file and the original is shipped with the samples. Copies of the way bills used by a
courier service for sample shipment will also be retained as part of the documentation for the

COC records.

5.1.2 Laboratory Protocol

Upon receipt at the laboratory, the designated laboratory sample custodian shall sign the COC
form indicating receipt of the incoming field samples. General conditions of the samples will be
recorded on a USACE cooler receipt form (to be completed for every cooler). The samples shall
be checked against the COC form upon arrival at the laboratory. The receiving personnel will
properly document the receipt of all arriving samples and note any problems or discrepancies
pertaining to the sample, COC forms, and sample container and seal conditions and report them
immediately to the BHATE field team leader or project manager. The samples shall be assigned
a unique laboratory number for preparation and analysis. This number will be cross-referenced
to the original field sample number, recorded in the laboratory notebook, and reported in the
laboratory deliverable. In conjunction with data reporting, a copy of the COC form shall be
returned to the project manager for inclusion in the central project file. The original shall be

retained by the laboratory/sample custodian.
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52  SAMPLE HANDLING, PACKAGING, AND SHIPPING

Samples that are to be shipped for laboratory analysis will comply with appropriate Department
of Transportation (DOT) or International Air Transportation Association (IATA) regulations for

environmental samples.
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6.0 LABORATORY ANALYTICAL PROCEDURES

6.1 ANALYTICAL LABORATORY PROCEDURES

Analytical laboratory methods and procedures that will be applied in analyzing groundwater
samples from CAFB are specified in Table 6-1. Applicable analytical methods are briefly

discussed below.

6.1.1 Volatile Organic Compounds

VOCs include compounds of varying classes such as halogenated organics, nonhalogenated
organics, and aromatic organics. The first two classes generally contain contaminants associated
with solvents; the third class includes compounds associated with fuels. Method SW 8260B
employs gas chromatography (GC) for separation and mass spectrometry (MS) for detection.
GC/MS methods are indicated where the volatile contaminants that may be present are not well
defined. The power of GC/MS lies in the capacity for positive identification of a wide range of
compounds at relatively low detection limits. Reporting limits, acceptance criteria for surrogate
spike recoveries, MS/MSDs, and LCSs for Method SW 8260B are presented in Table 2-11, 2-12,
and 2-13

6.1.2 Semi-Volatile Organic Compounds

Method SW 8270C will be used to analyze the annual samples of MWs O and N for SVOCs.
Method SW 8270C is a GC/MS method for determining extractable base/neutral and acid
compounds such as phenols, nitrosamines, polynuclear aromatic hydrocarbons, phthalate esters,
nitrotoluenes, etc.. Method EPA 420.1 will be used to analyze the semi-annual sample of well R
for total recoverable phenols only. Reporting limits, acceptance criteria for surrogate spike
recoveries, MS/MSDs, and LCSs (as applicable) for Method SW 8270C are shown in Table 2-14
and 2-15. Method EPA 420.1 are shown in Table 2-24.
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6.1.3 Organochlorine Pesticides and Polychlorinated Biphenyls

Method SW 8081A and SW 8082 will be used for analyzing samples for organochlorine
pesticides and PCBs. These methods are a GC method employing an electron capture detector.
Reporting limits, acceptance criteria for surrogate spike recoveries, MS/MSDs, and LCSs for

Method SW 8081A and SW 8082 are shown in Table 2-20 and 2-21.

6.1.4 Organophosphorous Pesticides

Method SW 8141 will be used for analyzing samples for organophosphate pesticides and is a GC
method employing a nitrogen phosphorous detector. Reporting limits, acceptance criteria for
surrogate spike recoveries, MS/MSDs, and LCSs are for Method SW 8141 are shown in Table 2-
22 and 2-23.

6.1.5 Herbicides

Method SW 8151 will be used for analyzing samples for chlorinated herbicides. Method SW
8151 is a GC method employing an electron capture detector. The method requires
derivatization and measurement of resulting esters. Reporting limits, acceptance criteria for MS

recoveries and LCSs for Method SW 8151 are shown in Table 2-18 and 2-19.

6.1.6 Metals

Method SW 6010B will be used to analyze samples for TAL metals. The following are various
factors which influence the use of the inductively coupled plasma (ICP) method:

« detection limits

. interference

. stability

Most metals, with a few exceptions (see Table 2-16 and 2-17), are detected at appropriate levels
(for CAFB project objectives) by ICP and ICP trace emission spectroscopy, Method 6010B.
Reporting limits, and acceptance criteria for MS/MSDs and LCSs for metals are specified in

Table 2-16 and 2-17.
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Method SW 7470A will be used to analyze samples for mercury. Reporting limits and
acceptance criteria for MS/MSDs and LCSs are specified in Table 2-24.

6.1.7 Sulfate, Chloride, Nitrate and Total Recoverable Phenols

Sulfate, chloride and nitrate will be determined by EPA Method 300.0. Total recoverable
phenols will be determined by EPA Method 420.1. Reporting limits for wet chemistry analyses,

and acceptance criteria for the QC samples are specified in are shown in Table 2-24.

6.1.8 Groundwater Quality Indicator Parameters

Groundwater quality indicator parameters of pH, conductivity, turbidity, and temperature will be
measured in the field during groundwater sampling activities and entered into the field log book.
All activities required by groundwater quality indicator parameter measurements will be

performed in accordance with FSP.

6.2 PREVENTIVE MAINTENANCE

The contract laboratory is responsible for the maintenance of its laboratory equipment.
Preventive maintenance will be provided on a scheduled basis to minimize down time and the
potential interruption of analytical work. Instruments will be maintained in accordance with

manufacturer's recommendations and normal approved laboratory practices.

Designated laboratory personnel will be trained in routine maintenance procedures for major
instrumentation. When repairs become necessary, they will be performed by either trained staff
or trained service engineers/technicians employed by the instrument manufacturer. The
laboratory shall have multiple instruments that will serve as backup to minimize the potential for
down time. All maintenance will be documented and kept in permanent logs. These logs will be

available for review by auditing personnel.

Both scheduled maintenance and unscheduled maintenance required by operational failures will
be recorded. The designated laboratory operations coordinator will review maintenance records

on a regular basis to ensure that required maintenance is being performed.
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6.3  INSTRUMENT CALIBRATION AND FREQUENCY

Calibration of all analytical instrumentation is required to ensure that the analytical system is
operating correctly and functioning at the required sensitivity to meet project-specific data quality
requirements. Each instrument will be calibrated with standard solutions appropriate to the
instrument and analytical method in accordance with the methodology specified in Table 6-1.
The following paragraphs outline important concerns and provide specific information regarding

calibration.

6.3.1 Standard/Reagent Preparation

A critical element in the generation of quality data is the purity/quality and traceability of the
standard solutions and reagents used in the analytical operations. To ensure the highest purity
possible, all primary reference standards and standard solutions will be obtained from the
National Institute of Standards and Technology, the USACE, or other reliable commercial
sources. All standards and standard solutions are logged into a database that identifies the
supplier, lot number, purity/concentration, receipt/preparation date, name of preparer, method of

preparation, expiration date, and all other pertinent information.

Standard solutions are validated prior to use. Validation procedures can range from a check for
chromatographic purity to verification of the concentration of the standard using a standard
prepared at a different time or obtained from a different source. Stock and working standards are
checked regularly for signs of deterioration, such as discoloration, formation of precipitates, or
change of concentration. Care is exercised in the proper storage and handing of standard
solutions, and all containers are labeled as to compound, concentration, solvent, expiration date,
and preparation data (initials of preparer/date of preparation). Reagents are examined for purity

by subjecting an aliquot or subsample to the corresponding analytical method, as well.

A database is used to store essential information on specific standards or reagents. The system is
designed to serve various functions (e.g., the system issues warnings on expiration dates and
allows chemists to obtain a list of all working standard solutions prepared from the same stock

solution). The program also facilitates the management and audit of reagents and standards.
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6.3.2 Gas Chromatography

GC involves a variety of detection systems. While calibration standards and acceptance criteria
vary depending on the type of system and analytical methodology required for a specific analysis,
the general principles of calibration apply uniformly. Each GC system is calibrated prior to the
performance of analyses. Initial calibration consists of determining the linear range, establishing
limits of detection, establishing relative response or calibration factors, establishing calibration
curves, and establishing retention time windows. The calibration is checked at a frequency that
ensures that the system remains within specifications. The criteria for initial and ongoing
calibration of GC methods are based upon established EPA standards of performance contained

in the applicable SW846 method protocol.

6.3.3 Gas Chromatography/Mass Spectromeiry

Each day, prior to analysis of samples, the instrument is tuned with bromofluorobenzene for
volatile compounds and decafluorotriphenylphosphine for semivolatile compounds, and must
meet the tuning criteria specified in the respective methods prior to conducting analyses. Tuning
ensures that the instrument can generate appropriate responses to the mass weights of ions that

determine the characteristic mass spectra.

The instrument is calibrated per the GC calibration criteria for all target compounds. An initial
calibration curve is produced, and certain key calibration compounds and continuing calibration

compounds are evaluated on a daily basis to ensure that the system is within calibration criteria.

6.3.4 Spectrophotometric Unit

Each spectrophotometric unit is calibrated prior to analyses being conducted. A calibration curve
is prepared with a minimum of a calibration blank and five standards. The calibration is verified
on an ongoing basis with a midpoint calibration standard to ensure that the instrument meets

established acceptance criteria.
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6.3.5 Metals

Metals analysis basically involves two types of analytical instrumentation: ICP and cold vapor

atomic absorption spectroscopy (CVAA) for mercury only.

Each ICP unit is calibrated prior to the analyses being performed using criteria prescribed in the
respective methods. The calibration is then verified using standards from an independent source.
The linear range of the instrument is established using a linear range verification check standard.

No values are reported above this upper concentration value without dilution.

A calibration curve is established daily by analyzing a minimum of two standards and a
calibration blank. The calibration is monitored throughout the day by analyzing a continuing
calibration blank and calibration verification standard. The standard must meet established

criteria as described in the method.

An interelement check standard is analyzed at the beginning of each analytical run to verify that
interelement (between analyte metals) and background correction factors have remained constant.

Results outside of the established criteria triggers reanalysis of samples.

Each CVAA unit is calibrated prior to analyses being conducted. A calibration curve is prepared
with a minimum of a calibration blank and three to five standards, and then verified with a
standard that has been prepared from an independent source at a concentration near the middle of
the calibration range. The calibration is verified on an ongoing basis with a midpoint calibration

standard to ensure that the instrument meets established acceptance criteria.

6.3.6 Documentation

Documentation of all calibration activities will be maintained by the laboratory. This
information will become a part of the permanent project record and should be retrievable as

necessary.
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6.4  INTERNAL QUALITY CONTROL CHECKS

Two types of QA checks will be utilized to assess the production of analytical data of known and
documented quality. These include

« program QA

. analytical method QC

6.4.1 Program Quality Assurance

The stated objectives of the laboratory QA/QC program are to

. Ensure that all procedures are documented, including any changes in administrative

and/or technical procedures.

. Ensure that all analytical procedures are conducted according to sound scientific

principles and have been validated.

« Monitor the performance of the laboratory by a systematic inspection program and

provide for corrective action as necessary.
. Collaborate with other laboratories in establishing quality levels, as appropriate.

. Ensure that all data are properly recorded and archived.

All laboratory procedures are documented in writing as either SOPs or method procedures, which
are edited and controlled. Internal QC procedures for analytical services will be conducted by the
laboratory in accordance with their corporate QA plan and SOPs. These specifications include
the types of QC checks required (sample spikes, surrogate spikes, reference samples, controls,
blanks), the frequency of each QC check, the compounds to be used for sample spikes and

surrogate spikes, and the QC acceptance criteria (control limits) for the QC analyses.

The laboratory will document, in each data package deliverable submitted, that QC control
Jimits/criteria have been met. Any samples analyzed in nonconformance with the QC criteria

will be reanalyzed by the laboratory if the laboratory procedures were not in control as assessed
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by laboratory control samples and other data specific to the analysis, and if sufficient sample

volume is available.

6.4.2 Analytical Method Internal Quality Control

6.4.2.1 Matrix Spike

An MS is an environmental sample to which known concentrations of analytes have been added.
The MS is taken through the entire analytical procedure and the recovery of the analytes
calculated. Results are expressed as %R of the known amount spiked. The MS is used to
evaluate the effect of the sample matrix on the accuracy of the analysis. Samples for MS analysis
will be designated on the COC by field personnel. Extra sample volume will be collected for this
purpose if necessary. A determination will be made in the field concerning representative

matrices.

>6.4.2.2 Matrix Spike Duplicate

An MSD is a split of the same environmental sample used for the MS that is also spiked with
known concentrations of analytes. The MS and MSD are processed separately but in identical
fashion and the results compared to evaluate the precision and accuracy of the laboratory
analysis. Results are expressed as %R and as RPD between the MS and the MSD percent
recoveries. Samples for MSD analysis will be designated on the COC by field personnel. For
inorganic analyses, a matrix duplicate (unspiked sample) is compared to the original
environmental sample and the RPD calculated to determine method precision and sample

homogeneity.

6.4.2.3 Surrogate

A compound or compounds are added to every blank, environmental sample, QC sample and
standard if specified in the analytical methodology. The results are utilized to evaluate the
accuracy of analytical measurement on a sample-specific basis. Surrogates are generally
brominated, fluorinated, or isotopically labeled compounds not expected to be detected in

environmental media. Results are expressed in percent recovery %R of the surrogate spike.
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6.4.2.4 Internal Standards

Internal standards (IS) are added to every sample and standard analyzed by GC or GC/MS
methods. '>C-isotopically labeled internal standards are used for dioxin analyses to quantify
sample concentrations and to evaluate stability of the GC/MS system throughout the analytical
run. The IS is a measure of the consistency of the instrument response and is used in the

quantification calculation for GC/MS analyses.

6.4.2.5 Method Blanks
A method blank consists of analyte-free deionized water. The method blank is carried through
each step of the analytical method. The method blank data will be used to evaluate laboratory

contamination during analysis.

6.4.2.6 Laboratory Control Samples

LCSs are well-characterized samples, or spiked laboratory blank samples, used to monitor the
laboratory's day-to-day performance of routine analytical methods. Certain LCS are used to
monitor the precision and accuracy of the analytical process independent of matrix effect. Other
LCS are used to identify any background interference or contamination of the analytical system
that may lead to the reporting of elevated concentration levels or false positive data. The results
of the LCS are compared to well-defined laboratory acceptance criteria or vendor specified limits
to determine whether the laboratory system is "in control.". Controlling laboratory operations
with LCS (as opposed to MS/MSD samples) offers the advantage of being able to differentiate

low recoveries due to procedural errors from those due to matrix effect.

6.5 LABORATORY CORRECTIVE ACTION

The laboratory QA/QC officer or the officer's designee shall be responsible for initiating
corrective action as necessary. Corrective action will be required if analyses of QC samples or
laboratory conditions do not meet criteria specified in the respective methods, the laboratory QA

plan, or the SOPs.
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The BHATE project QA officer will review the field and laboratory data generated for this
project to ensure that all project QA objectives are met. If any nonconformances are found in the
laboratory analytical and documentation procedures or data assessment and validation
procedures, the impact of those nonconformances on the overall project QA objectives will be
assessed. Appropriate actions, including resampling, reanalysis, etc., may be recommended to
the project manager so the project objectives can be accomplished. In the event of any non-
conformances and/or laboratory corrective actions which impact the quality of the data, the

USACE TM will be informed immediately.

6.6 DATA ASSESSMENT PROCEDURES

The reliability and credibility of analytical laboratory results are evaluated by the inclusion, as an
integral part of any analytical procedure, of a program of randomly selected replicate analyses,
and analysis of standards and spiked samples. Precision of analytical results will be evaluated as
the relative percent difference or relative standard deviation from the mean of replicate analyses.
Accuracy is reported as the percent recovery of a parameter from a sample of known value with

a given analytical procedure or the level of blank contamination.

The procedures described herein are designéd to ensure precise and accurate data for each
analytical method. To ensure that reliable data continue to be produced, systematic checks must
show that test results remain reproducible and that the methodology is actually measuring the
quantity of analyte in each sample. QA must begin with sample collection and not end until the

resulting data have been reported.

The project QA/QC officer will be responsible for data assessment and review. The project
QA/QC officer will review the analytical results for compliance with the established QC criteria
as described below. Problems arising during sample collection, packing, shipping, or analysis
will be taken into consideration in the data assessment. The following procedures will be used to

evaluate data precision, accuracy, and analytical completeness for the analyses conducted.
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6.6.1 Accuracy

Accuracy will be expressed as percent recovery for laboratory control samples as follows:
X

Percent Recovery = T x 100

where

observed value

i

X
T = “true” value

Recoveries will be compared with the applicable control limits (Section 2.0) and the data

associated with outliers will be evaluated to determine its usability. The surrogate recoveries will

also be calculated as above and compared against the limits shown in Tables 2-25. If the

surrogate percent recovery limits are exceeded, the data will be assessed to determine the

potential effect of the poor surrogate recovery on the reported results.

In addition, the MS and MSD sample results will be used to calculate the percent recovery.

X-S
Percent Recovery = x 100
where
X = observed value after spike
S = sample value
T = amount spiked

These MS and MSD percent recoveries will be compared with the applicable control limits
(Tables 2-24) and the data associated with outliers will be assessed in conjunction with other QC

data to determine if the sample matrix is adversely affecting the data.

6.6.2 Precision

Precision will be expressed as RPD for duplicate environmental samples and for duplicate

control samples, as follows:

|S-D)

RPD (%)= ————— X
(S+D)/2
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where
S = first sample value (original)

D = second sample value (duplicate)

For MS/MSD samples, S is the first %R and D is the second %R. The RPDs will be compared
with the applicable control limits in Tables 2-25, and the effect of inadequate precision on the

associated sample data will be assessed.

6.6.3 Assessment of Data for Completeness and Usability

Following validation of the data packages, assessment of the data with respect to fulfillment of
QA objectives and usability will be accomplished by the joint efforts of the project QA/QC
officer and the project manager. This assessment will include sample collection, sample
handling, field data, consideration of blank values and field duplicate values, and qualifying data

for use at each site.

The analytical completeness will be calculated by the ratio of acceptable analytical results to the
total number of analytical results requested on samples submitted for analysis. Unacceptable

data are those that have been rejected “R” as unusable for project purposes.

Acceptable Analytical Result
% Completeness = cocpane na.ytlca oo x 100
Total Number of Analytical Results Requested

The percent completeness will be compared against the overall program goal of 90 percent. If
the goal is not met, the project QA/QC officer and the project manager will decide if the data are
sufficient for the site characterization or other types of data uses. If it is judged that the data are
inadequate, additional field samples will be collected to accomplish the project goals. Decisions
to repeat sample collection and analysis may be made by the project manager based on the extent

of the deficiencies and their importance in the overall context of the project.
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6.7 DATA REDUCTION, VALIDATION, AND DOCUMENTATION

The analytical data generated by the laboratory will be reviewed for accuracy, precision,
completeness, representativeness, and comparability. The data validation process for this project
will consist of data generation, reduction, and two levels of review, the first by the analytical

laboratory and the second through an independent data review.

6.7.1 Analytical Laboratory Data Review and Reporting

The first level of review, which may contain multiple sublevels, will be conducted by the
laboratory QA/QC officer who has the initial responsibility for the correctness and completeness
of the data. All data are generated and reduced in accordance with protocols specified in the
analytical methodology. The laboratory QA/QC officer will evaluate the quality of the work
based on an established set 6f laboratory guidelines and this QAPP. This person will review the
data package to ensure that

. sample preparation information is correct and complete

. analysis information is correct and complete

. appropriate methods have been followed

. analytical results are correct and complete

« QC samples are within appropriate QC limits

. special sample preparation and analytical requirements have been met

. documentation is complete (all anomalies in the preparation and analysis have been

documented; out-of-control forms, if required, are complete; holding times are

documented)

The laboratory QA/QC officer is responsible for assessing data quality and advising the BHATE
project QA/QC officer of any data which were rated "preliminary” or "unacceptable”, or other
notations that would caution the data user of possible unreliability. Data reduction, QA review,

and reporting by the laboratory will be conducted as follows:
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Raw data produced by the analyst are processed and reviewed for attainment of QC

criteria as outlined in this QAPP and/or established EPA methods and for overall

reasonableness.

After entry into the Laboratory Information Management System, a computerized report

is generated and sent to the laboratory QA/QC officer.
The laboratory QA/QC officer will decide whether any sample reanalysis is required.

Upon acceptance of the preliminary reports by the laboratory QA/QC officer, final reports

will be generated.

The laboratory will prepare and retain full analytical and QC documentation. The following

reporting requirements shall be met. The laboratory will report the data as a group of 20 samples

or less, along with QC supporting data, in a summary format that may be defined as a Contract

Laboratory Program-like data package. The laboratory will provide electronic deliverables in a

format specified by BHATE which is based upon the Environmental Resources Program

Information Management System (ERPIMS) format. The following hard copy information will

be included in each analytical data package:

*

COC forms
cooler receipt forms

cover sheet listing the samples included in the report and narrative comments describing

problems encountered in analysis

tabulated results of inorganic and organic compounds identified and quantified and

reporting limits for all analytes

summary QC tables for method blanks, MS/MSD samples, sample duplicates, initial and
continuing calibration standards, surrogate spikes, laboratory control samples, and ICP

interference check samples and serial dilutions

tabulation of reporting limits related to the sample

The following information must be available to BHATE upon request:
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. Raw data system printouts (or legible photocopies) identifying date of reported analysis,
analyst, parameters analyzed, internal standards, instrument tunes or break down checks,
spectra, calibration blanks, any reported sample dilutions, sample duplicates, spikes, and
control samples; sample spiking levels, method of standard additions coefficients,

preparation/extraction logs and run logs.

The narrative accompanying the data package will include the identification of samples not
meeting QC criteria as specified in the analytical method and the laboratory data quality review
SOPs. The data reduction and the QC review steps will be documented. The narrative will also

include cautions regarding data usability due to out-of-control QC results.

6.7.2 Independent Data Review Process

Laboratory analytical data packages will receive a level of review by the BHATE project QA/QC
officer or third party whose function is to provide an independent review of the data package.
All data packages will be reviewed for the summary QC elements. Data for one sample per
sampling event may be subjected to full data validation. Laboratory results will be reviewed and
data qualified, as required. Sample data may be qualified as "J" (estimated), "UJ" (not detected -
estimated), or "R" (rejected). The qualifier "U" is used for analytes not detected by the

laboratory. Rejected data are not usable for any purpose.

A summary of the elements to be checked in the data validation and review process is included

below.

Review of Metals and Wet Chemistry Analyses
 holding times
« blanks
+ laboratory control samples
+ matrix duplicate sample
+ matrix spike sample
» field duplicate sample
+ laboratory flags

. overall assessment of data from a case narrative
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sample custody and preservation

completeness of data package

Review of Volatile and Semivolatile Organic Analyses

*

holding times

blanks (field and laboratory)

surrogate recovery

laboratory control samples

MS/MSD

field duplicates

laboratory flags

overall assessment of data from a case narrative
sample custody and preservation

completeness of data package

Additional Quality Assurance Data
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In addition to the above specified QC data and validation guidelines, one sample from each

sampling event will be sent to the USACE ECB laboratory. Comparison will be made between

the analytical results for the samples split between the contract and USACE laboratories.

6.7.3

Data Management

The project QA/QC officer will oversee all data management activities, establish priorities, and

ensure that project objectives are met. Both the project manager and the project QA/QC officer

will monitor the work conducted by the data management group and provide communications

support with USACE and analytical subcontractors.
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7.0 DELIVERABLES

Deliverables for this project include DQCRs, Analytical Data Package, NMED semi-annual

monitoring reports, and an NMED annual report.

7.1 DAILY QUALITY CONTROL REPORT

The field team leader will report to the BHATE project manager on a daily basis regarding
fieldwork progress and QC issues associated with the field activities. The field team leader will
provide details in a DQCR, as described in Subsection 4.4.1.2. Should conditions require
deviations from the approved Work Plan and Scope of Services, a report of non-routine
occurrence shall be sent to the USACE TM within 48 hours of the occurrence. The report shall
include problems identified, corrective actions, and verbal/written instructions for sampling or
reanalysis. Two copies of each DQCR will be sent, via regular mail, at the end of each week to
the USACE TM. BHATE will also provide a copy of each DQCR to the CAFB CEV Office
daily.

7.2  SEMI-ANNUAL MONITORING REPORTS

After receipt and validation of the analytical data for both semi-annual sampling events of well
R, the project QA/QC officer and project manager will prepare a report containing a summary of
the analytical results. For each sampling event, a semi-annual monitoring report, meeting NMED
format requirements, will be prepared. Investigation activities and other information reported by
the field team leader, as well as all field- and laboratory-related QC data, will be included in this
report. After completion of the second semi-annual sampling event, an Annual Summary Report
will also be completed encompassing all pertinent information acquired throughout the duration

of the LTMP.

Copies of each semi-annual monitoring report and the annual summary report will be submitted
to the USACE TM, the CAFB CE/CEV Office, Headquarters, Air Combat Command, EPA, and
NMED. These reports will be submitted in draft and final form. One copy of each semi-annual

report will include the data validation summary. This copy will be submitted to CAFB.
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Final Work Plan

Long-Term Monitoring

Section IB-Quality Assurance Project Plan
June 2001

7.3  ANNUAL REPORT

At the conclusion of annual monitoring of wells O and N, BHATE will submit an annual report
in a format established by NMED. This report will summarize the conclusions of all subsequent

sampling events. This report will be submitted in draft and final status.
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Final Work Plan

Long-Term Monitoring

Section IB-Quality Assurance Project Plan
June 2001

8.0 REFERENCES

U.S. Environmental Protection Agency, Methods For The Chemical Analysis of Water and

Wastewater, 1973 (including current updates).

U.S. Environmental Protection Agency, Federal Register, 40 CFR, Part 13b, 1984 (including

current updates).

U.S. Environmental Protection Agency, SW-846 Test Methods For Evaluating Solid Waste,
Physical/Chemical Methods, Update III, Rev. 5, April 1998.

U.S. Environmental Protection Agency, Coniract Laboratory Program (CLP), National

Functional Guidelines for Inorganic Data Review, 1994.

U.S. Environmental Protection Agency, Contract Laboratory Program (CLP), National

Functional Guidelines for Organic Data Review, 1994.

U.S. Environmental Protection Agency, Guidance for the Data Quality Objective Process
(QA/G-4), September 1994.
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Table 2-1
Monitoring Wells O, N, and R

Groundwater Samples Per Sampling Event

Volatile Organic Compounds SW 8260B v v
Semi-Volatile ~ Organic ~ Compounds SW 8270C v v
(including Petroleum Aromatic

Hydrocarbons)

TAL Metals SW 6010B v v
Mercury SW 7470A

Herbicides SW 8151A v v
Pesticides Organochlorinated SW 8081A v v
PCBs SW 8082 v v
Pesticides Organophosphates SW 8141 v v
Water Quality Indicator MCAWW 4 v
--Sulfates EPA 300.0

--Nitrates EPA 300.0

--Chloride EPA 300.0

--Phenols EPA 420.2

CFR = Code of Federal Regulations

EPA = U.S. Environmental Protection Agency

MCAWW = methods for chemical analysis of water and wastes

MW = monitoring well

PCBs = polychlorinated biphenyls

TAL = target analyte list
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Table 2-2
Detailed Sampling Scheme and Quality Control Program
LF-25-Well R
June 2001 Sampling Event
CAFB, Clovis, New Mexico

Sample Matrix: Groundwater

'CAFB-LF25-MW-R 1 1 1 ] 1 1 1 1 1 1 1

uality Control Samples
ield Duplicates 1 1 1 1 1 1 1 1 1 1 1
quipment Blanks *
Trip Blanks®

atrix Spike * 1 1
atrix Spike Duplicate }
Splits 1 1 1 1 1 1 1 1 1 1 1
Totals 4 4 3 3 3 3 3 3 3 3 3
Notes:

(1) The field duplicate and split will be collected from the same location. The split will be submitted to the CQAB Laboratory.

(2) A trip blank will be submitted with each shipment that includes a request for VOC analysis on a water sample.

3) This QC sample may be omitted if a QC sample collected from another site concurrently can be used to maintain a 1 in 20 (5% QC sample frequency) for all
applicable analyses.

(4) This QC sample may be omitted if a QC sample collected from another site concurrently can be used to maintain a 1 in 10 (10% QC sample frequency) for all
applicable analyses.
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Table 2-2 (continued)

Detailed Sampling Scheme and Quality Control Program
LF-03 (well O), 04 (well N) and LF-25 (well R)
December 2001 Sampling Event
CAFB, Clovis, New Mexico

Sample Matrix: Groundwater

CAFB-LF25-MW-R 1 1 1 1 1 1 1 1 1 1 1
CAFB-LF(03-MW-O 1 1 1 1 1 1 1 1 1 1 1
CAFB-LF04-MW-N 1 1 1 1 1 1 1 1 1 1 1

uality Control Samples
ield Duplicates 1 1 1 1 1 1 1 1 1 1 1
quipment Blanks * 1 1 1 1 1 1 1 1 1 1 1
rip Blanks®
atrix Spike * 1 1

atrix Spike Duplicate

Splits 1 1 1 ] 1 1 1 1 1 1
Totals 7 7 6 6 6 6 6 6 6 6 6
Notes:

()] The field duplicate and split will be collected from the same location. The split will be submitted to the CQAB Laboratory.

) A trip blank will be submitted with each shipment that includes a request for VOC analysis on a water sample.

3) This QC sample may be omitted if a QC sample collected from another site concurrently can be used to maintain a 1 in 20 (5% QC sample frequency) for all applicable analyses.

“@ This QC sample may be omitted if a QC sample collected from another site concurrently can be used to maintain a 1 in 10 (10% QC sample frequency) for all applicable analyses.




|

i

EPA MCLs and NMED Standards
Appendix IX Volatile Organic Compounds

Table 2-3

Groundwater

“NA_

Acetone -

Acetonitrile N/A N/A
Acrolein N/A N/A
Acrylonitrile == N/A
Allyl chloride N/A N/A
Benzene 0.005 0.01"
Bromodichloromethane 0.08 N/A
Brogoform 0.08 N/A
Bromomethane --- N/A
2-Butanone (MEK) - N/A
Carbon disulfide --- N/A
Carbon tetrachloride 0.005 0.01!
Chlorobenzene 0.01 N/A
Chloroethane - N/A
Chloroform 0.08 N/A
Chloromethane --- N/A
3-Chloropropylene N/A N/A
Dibromochloromethane - N/A
1,2-Dibromo-3-Chloropropane 0.0002 N/A
1,2-Dibromoethane - N/A
Dibromomethane - N/A
trans-1,4-Dichloro-2-butene N/A N/A
Dichlorodifluoromethane N/A N/A
1,1-Dichloroethane --- 0.025!
1,2-Dichloroethane 0.005 0.01!
1,1-Dichloroethene 0.007 N/A
trans-1,2-Dichloroethene N/A N/A
cis-1,2-Dichloroethene N/A N/A
1,2-Dichloropropane 0.005 N/A
cis-1,3-Dichloropropene N/A N/A
trans-1,3-Dichloropropene - N/A
1,4-Dioxane N/A N/A
Ethylbenzene 0.7 0.75!
Ethyl Methacrylate N/A N/A
2-Hexanone - N/A
Iodomethane N/A N/A
Methacrylonitrile N/A N/A

' Denotes Human Health Standard
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Table 2-3(continued)
EPA MCLs and NMED Standards
Appendix IX Volatile Organic Compounds
Groundwater

)‘Me‘thyiene Chloride 0.005 N/A

Methyl methacrylate N/A N/A
4-Methyl-2-pentanone --- N/A
Propionitrile N/A N/A
Styrene 0.1 N/A
1,1,1,2-Tetrachloroethane --- N/A
1,1,2,2-Tetrachloroethane - 0.01!
Tetrachloroethene 0.005 N/A
Toluene 1.0 0.75!
1,1,1-Trichloroethane 0.2 0.06!
1,1,2-Trichloroethane 0.005 0.01!
Trichloroethene 0.005 N/A
Trichlorofluoromethane N/A N/A
1,2,3-Trichloropropane N/A N/A
Viny] acetate N/A N/A
Vinyl chloride 0.002 0.001!
Xylenes (total) 10 N/A

' Denotes Human Health Standard

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no
value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.
Therefore, no MCL or standard is established.
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Table 2-4
EPA MCLs and NMED Standards
Appendix IX Semi-Volatile Organic Compounds with PAHs
Groundwater

Acenaphthene - N/A
Acenaphthylene - N/A
Acetophenone N/A N/A
2-Acetylaminofluorene N/A N/A
4-Aminobiphenyl N/A N/A
Aniline N/A N/A
Anthracene --- N/A
Aramite N/A N/A
Benz(a)anthracene --- N/A
Benzo(b)fluoranthene - N/A
Benzo(k)fluoranthene == N/A
Benzo(g,h,i)perylene — N/A
Benzo(a)pyrene 0.0002 N/A
Benzyl alcohol N/A N/A
4-Bromopheny! phenyl ether - N/A
Butyl benzyl phthalate - N/A
2-sec-Butyl-4,6-dinitrophenol N/A N/A
4-Chloroaniline — N/A
bis(2-Chloroethoxy)methane -—- N/A
bis(2-Chloroethyl) ether --- N/A
bis(2-Chloroisopropyl)ether* N/A N/A
4-Chloro-3-methylphenol - N/A
2-Chloronaphthalene - N/A
2-Chlorophenol - N/A
4-Chlorophenyl phenyl ether --- N/A
Chrysene - N/A
Dibenzo(a,h)anthracene N/A N/A
Dibenzofuran --—- N/A
1,2-Dichlorobenzene 0.6 N/A
1,3-Dichlorobenzene - N/A
1,4-Dichlorobenzene 0.075 N/A
Di-n-butyl phthalate --- N/A
3,3'-Dichlorobenzidine --- N/A
2,4-Dichlorophenol - N/A
2,6-Dichlorophenol N/A N/A
Diethyl phthalate — N/A
p-Dimethylaminoazobenzene N/A N/A
7,12-Dimethylbenzo(a)anthracene N/A N/A
3,3-Dimethylbenzidine N/A N/A
a,a-Dimethylphenethylamine N/A N/A
2,4-Dimethylphenol — N/A
Dimethylphthalate -—- N/A
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Table 2-4 (continued)
EPA MCLs and NMED Standards
Appendix IX Semi-volatile Organic Compounds with PAHs
Groundwater

p-Dimethylaminoazobenzene N/A

7,12-Dimethylbenzo(a)anthracene N/A N/A
3,3'-Dimethylbenzidine N/A N/A
a,a-Dimethylphenethylamine N/A N/A
2,4-Dimethylphenol --- N/A
Dimethylphthalate — N/A
1,3-Dinitrobenzene -—- N/A
4,6-Dinitro-2-methylphenol - N/A
2,4-Dinitrophenol - N/A
2,4-Dinitrotoluene -- N/A
2,6-Dinitrotoluene -- N/A
Di-n-octyl phthalate — N/A
Diphenylamine - N/A
bis(2-ethylhexyl)phthalate 0.006 N/A
Ethyl methanesulfonate N/A N/A
Fluoranthene - N/A
Fluorene - N/A
Hexachlorobenzene 0.001 N/A
Hexachlorobutadiene - N/A
Hexachlorocyclopentadiene 0.05 N/A
Hexachloroethane — N/A
Hexachloropropene N/A N/A
Hexachlorophene N/A N/A
Indeno(1,2,3-cd)pyrene -- N/A
Isophorone — N/A
Isosafrole N/A N/A
Methapyrilene N/A N/A
3-Methylcholanthrene N/A N/A
Methy! methanesulfonate N/A N/A
2-Methylnaphthalene - N/A
2-Methylphenol o N/A
3&4-Methylphenol - N/A
Naphthalene — N/A
1,4-Naphthoquinone N/A N/A
1-Naphthylamine N/A N/A
2-Naphthylamine N/A N/A
2-Nitroaniline — N/A
3-Nitroaniline - N/A
4-Nitroaniline === N/A
Nitrobenzene --- N/A
2-Nitrophenol -—- N/A
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Table 2-4 (continued)
EPA MCLs and NMED Standards
Appendix IX Semi-volatile Organic Compounds with PAHs
Groundwater

4-Nitrophenol - N/A
N-Nitroso-di-n-butylamine N/A N/A
N-Nitrosodiethylamine N/A N/A
N-Nitrosodimethylamine N/A N/A
N-Nitrosodiphenylamine --- N/A
N-Nitrosodipropylamine --- N/A
N-Nitrosomethylethylamine N/A N/A
N-Nitrosomorpholine N/A N/A
N-Nitrosopiperidine N/A N/A
N-Nitrosopyrrolidine N/A N/A
5-Nitro-o-toluidine N/A N/A
4-Nitroquinoline-n-oxide N/A N/A
Pentachlorobenzene N/A N/A
Pentachloroethane - N/A
Pentachloronitrobenzene N/A N/A
Pentachlorophenol 0.001 N/A
Phenacetin N/A N/A
Phenanthrene - N/A
Phenol — N/A
2-Phenylenediamine N/A N/A
4-phenylenediamine N/A N/A
2-Picoline N/A N/A
Pronamide --- N/A
Pyrene -—- N/A
Pyridine N/A N/A
Safrole N/A N/A
1,2,4,5-Tetrachlorobenzene N/A N/A
2,3,4,6-Tetrachlorophenol N/A N/A
o-Toluidine N/A N/A
1,2,4-Trichlorobenzene 0.070 N/A
2,4,5-Trichlorophenol - : N/A
2,4,6-Trichlorophenol - N/A
1,3,5-Trinitrobenzene - N/A

*Also known as oxybis(1-chloropropane)
=Will be analyzed as a tentatively identified compound (TIC).
PAH = polynuclear aromatic hydrocarbon

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no
value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.
Therefore, no MCL or standard is established.



Table 2-5
EPA MCLs and NMED Standards
Appendix IX Organochlorine Pesticides
Groundwater
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Aldrin N/A
alpha-BHC --- N/A
beta-BHC - N/A
delta-BHC — N/A
gamma-BHC (Lindane) 0.0002 N/A
alpha-Chlordane 0.002 N/A
gamma-Chlordane 0.002 N/A
Chlorobenzilate N/A N/A
4,4-DDD -- N/A
4,4-DDE --- N/A
4,4-DDT — N/A
Diallate N/A N/A
Dieldrin — N/A
Endosulfan [ —_— N/A
Endosulfan 11 --- N/A
Endosulfan sulfate --- N/A
Endrin 0.002 N/A
Endrin aldehyde 0.002 N/A
Heptachlor 0.0004 N/A
Heptachlor epoxide 0.0002 N/A
Isodrin N/A N/A
Kepone N/A N/A
Methoxychlor 0.04 N/A
Toxaphene 0.003 N/A

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no

value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.
Therefore, no MCL or standard is established.
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Table 2-6
EPA MCLs and NMED Standards
PCBs
Groundwater

Aroclor 1016 0.0005 N/A
Aroclor 1221 0.0005 N/A
Aroclor 1232 0.0005 N/A
Aroclor 1242 0.0005 N/A
Aroclor 1248 0.0005 N/A
Aroclor 1254 0.0005 N/A
Aroclor 1260 0.0005 N/A

PCBs = polychlorinated biphenyls

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no

value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.

Therefore, no MCL or standard is established.
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Table 2-7
EPA MCLs and NMED Standards
TAL Metals
Groundwater

Aluminum 0.05t00.2 5.02
Antimony 0.006 N/A
Arsenic 0.05 0.1
Barium 2.0 1.0!
Beryllium 0.004 N/A
Cadmium 0.005 0.01!
Calcium - N/A
Chromium 0.1 0.05!
Cobalt -— 0.052
Copper 1.0 1.0
Iron 03 1.0!
Lead 0.015 0.05!
Magnesium - N/A
Manganese 0.05 0.2!
Mercury (Method 7470A) 0.002 0.002!
Nickel -— 0.22
Potassium -—- N/A
Selenium 0.05 0.05!
Silver 0.10 5.0!
Sodium - N/A
Tin N/A N/A
Vanadium - N/A
Zinc 5.0 10.0!

TAL = target analyte list
! Denotes Human Health Standard
2 Denotes Irrigation Standards

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no
value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.
Therefore, no MCL or standard is established.
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Table 2-8
EPA MCLs and NMED Standards
Appendix IX Chlorinated Herbicides
Groundwater

2,4-D 0.07 N/A
2,4,5-T -—- N/A
2,4,5-TP (Silvex) 0.05 N/A
Dinoseb 0.007 N/A

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no
value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.
Therefore, no MCL or standard is established.
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Table 2-9

EPA MCLs and NMED Standards
Appendix IX Organophosphate Pesticides
Groundwater

N/A

Dimethoate N/A

Disulfoton N/A N/A
Famphur N/A N/A
0,0,0-Triethylphosphothioate N/A N/A
Ethyl parathion N/A N/A
Methyl parathion N/A N/A
Phorate N/A N/A
Sulfotepp N/A N/A
Thionazin N/A N/A

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no

value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.

Therefore, no MCL or standard is established.
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Table 2-10
EPA MCLs and NMED Standards
Miscellaneous Parameters
Groundwater

Nitrate EPA 300.0 0.01 10.0!
Sulfate EPA 375.4 0.5 600.0!
Chloride EPA 300.0 N/A 250.0!
Phenols EPA 420.2 N/A 0.005!

! Denotes Human Health Standard

--- Denotes a compound that was listed in the EPA or NMED MCL or Standards list, but no
value has been established.

N/A Denotes a compound that was not listed in the EPA or NMED MCL or Standards lists.
Therefore, no MCL or standard is established.



Table 2-11
Quality Assurance Objectives

Volatile Organic Compounds - Groundwater
(Method 5030B & 8260B)

i

]

Acetone 35 34-166 48-149 6.60 50 18001, 4621
Acetonitrile ID ID 1D 1D 2 18011
Acrolein 43 16-172 45-149 6.46 10 18021
Acrylonitrile 25 47-148 57-140 2.54 10 18031
Allyl chloride ID 1D 1D ID 10 18051
Benzene 20 68-136 74-123 0.60 2 18061, 4610
Bromobenzene 20 76-130 79-121 0.51 2 18091
Bromochloromethane 26 63-143 67-133 0.83 2 18101
Bromodichloromethane 27 68-141 72-129 0.45 2 19031
Bromoform 30 54-139 60-133 0.34 2 18111
Bromomethane 37 33-166 45-154 0.72 2 18121
n-Butyl alcohol ID ID ID 1D 10 1D
tert-Butyl alcohol ID ID ID ID 100 ID
n-Butylbenzene 29 45-161 56-138 0.55 2 18141
sec-Butylbenzene 24 62-146 69-131 0.54 2 18151
tert-Butylbenzene 22 64-145 70-130 0.62 2 18161
Carbon disulfide 29 53-147 62-130 0.54 2 18171, 4623
Carbon tetrachloride 31 61-151 65-138 0.44 2 18181, 4615
Chlorobenzene 21 73-131 81-118 0.66 2 18191, 4620
Chloroethane 30 46-157 56-140 0.72 2 18201
2-Chloroethyl vinyl ether* 20 71-137 69-128 3.29 10 18221
Chloroform 24 65-140 71-123 0.64 2 18231, 4625
1-Chlorohexane ID ID 1D D 10 ID
Chloromethane 43 29-171 43-151 0.91 2 18241
Chloroprene 1D 1D 1D 1D 2 18251
2-Chlorotoluene 20 73-136 77-125 0.63 2 18271
4-Chlorotoluene 20 72-137 76-125 0.55 2 18281
Dibromochloromethane 27 68-138 72-130 0.53 2 18301
1,2-Dibromo-3-chloropropane 36 31-171 52-146 0.89 2 18291
1,2-Dibromoethane 36 58-145 70-130 0.29 2 18311
Dibromomethane 27 68-137 69-130 0.33 2 18321
1,2-Dichlorobenzene 21 66-139 73-127 0.32 2 18341
1,3-Dichlorobenzene 21 70-136 74-125 0.57 2 18351
1,4-Dichlorobenzene 21 68-138 73-126 0.48 2 18361
cis-1,4-Dichloro-2-butene ID ID ID ID 10 ID
trans-1,4-Dichloro-2-butene 36 22-160 47-141 0.66 2 18331
Dichlorodifluoromethane 41 41-158 48-143 0.65 2 18371
1,1-Dichloroethane 27 61-147 67-130 0.73 2 18381, 4634
1,2-Dichloroethane 25 60-150 64-136 0.43 2 18391, 4630




Table 2-11 (continued)
Quality Assurance Objectives
Volatile Organic Compounds - Groundwater
(Method 5030B & 8260B)
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i
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1,1-Dichloroethene 60-145 67-128 2 18401, 4635
cis-1,2-Dichloroethene 25 61-150 71-130 0.64 2 18411, 4619
trans-1,2-Dichloroethene 21 65-145 69-129 0.66 2 18421, 4614
1,2-Dichloropropane 26 69-137 71-127 0.58 2 18441
1,3-Dichloropropane 25 68-134 68-127 041 2 18451
2,2-Dichloropropane 41 10-172 32-146 0.71 2 18461
1,1-Dichloropropene 22 70-139 73-127 0.47 2 18481
cis-1,3-Dichloropropene 27 56-136 58-131 0.52 2 18491
trans-1,3-Dichloropropene 26 52-143 56-133 0.28 2 18501
2,3-Dichloro-1-propene 28 48-146 55-136 0.46 2 17691
Diethyl ether 27 58-142 66-131 0.40 10 18981, 4636
1,4-Dioxane ID ID ID ID 10 18521
Ethylbenzene 22 71-136 80-121 0.68 2 18541, 4632
Ethyl methacrylate 23 60-143 65-134 2.11 10 18551
Hexachlorobutadiene 37 43-159 55-143 0.42 2 18561
2-Hexanone 27 52-148 59-137 5.77 10 18571
lodomethane 35 17-170 42-148 2.76 10 18591
Isobutyl alcohol D ID 1D 1D 10 18601
Isopropyl ether 24 64-140 66-133 0.31 10 19281
Isopropylbenzene 25 68-140 77-124 0.53 2 18611
p-Isopropyltoluene 24 58-149 66-133 0.53 2 18621
Methyacrylonitrile ID ID ID 1D 10 13641
Methyl ethyl ketone (MEK) 25 49-146 59-135 5.92 50 18131, 4640
Methyl isobutyl ketone (MIBK) 23 54-144 62-134 341 10 18671, 4641
Methylene chloride 23 59-141 63-131 0.53 10 18681, 4637
Methyl methacrylate 1D 1D 1D ID 10 18661
Methyl-tert-butyl ether (MTBE) 24 59-138 68-127 0.29 2 19241
Naphthalene 54 29-179 48-164 0.56 5 18691
Pentachloroethane 1D ID ID 18] 2 18701
Propionitrile ID ID iD ID 5 18731
n-Propylbenzene 22 68-139 74-126 0.55 2 18751
Styrene 25 66-137 79-122 0.48 2 18771
1,1,1,2-Tetrachloroethane 26 72-136 75-129 0.78 2 18781
1,1,2,2-Tetrachloroethane 25 56-146 65-133 0.64 2 18791
Tetrachloroethene 27 62-144 72-127 0.68 2 18801, 4645
Toluene 22 68-135 74-125 0.53 2 18811, 4642
1,2,3-Trichlorobenzene 52 35-166 76-120 0.74 2 18821
1,2,4-Trichlorobenzene 32 38-163 51-147 0.68 2 18831
1,1,1-Trichloroethane 25 64-149 71-130 0.45 2 18841, 4646
1,1,2-Trichloroethane 21 65-136 70-127 0.62 2 18851, 4652
Trichloroethene 24 61-147 72-128 0.51 2 18861, 4650
Trichlorofluoromethane 30 58-152 64-135 0.58 2 19121, 4647
1,2,3-Trichloropropane 23 52-141 64-129 0.61 2 18881
1,2 4-Trimethylbenzene 26 61-148 70-130 0.54 2 18891
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Table 2-11 (continued)

Quality Assurance Objectives
Volatile Organic Compounds - Groundwater
(Method 5030B & 8260B)

[\

1,3,5-Trimethylbenzene 22 66-140 73-126 0.55 18901
Vinyl acetate 36 35-157 56-145 8.01 10 18911
Vinyl chloride 35 48-166 57-144 0.70 2 18921, 4655
m,p-Xylene 25 63-146 79-124 0.82 2 19051
o-Xylene 23 68-141 79-123 0.66 2 19041
Xylenes 23 66-142 80-122 (1) 2 18961, 4651

(1) See individual compounds

L.CS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

ID = Insufficient Data

*Erratically poor behavior in acidified samples.

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the low range of the analytical curve.
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Table 2-12
Quality Assurance Objectives
Volatile Organic Compounds — Groundwater
(Methods 5030B & 8260B- 25ml Purge)

cetone 35 6 48-1 0.66 2.5 18002
Acrolein 43 16-172 45-149 1.87 2.5 18022
Acrylonitrile 25 47-148 57-140 0.46 2.5 18032
Benzene 20 68-136 74-123 0.06 0.5 18062
Bromobenzene 20 76-130 79-121 0.05 0.5 18092
Bromochloromethane 26 63-143 67-133 0.07 0.5 18102
Bromodichloromethane 27 68-141 72-129 0.04 0.5 19032
Bromoethane ID 1D 1D 0.05 0.5 20942
Bromoform 30 54-139 60-133 0.09 0.5 18112
Bromomethane 37 33-166 45-154 0.14 0.5 18122
n-Butylbenzene 29 45-161 56-138 0.05 0.5 18142
sec-Butylbenzene 24 62-146 69-131 0.05 0.5 18152
tert-Butylbenzene 22 64-145 70-130 0.06 0.5 18162
Carbon disulfide 29 53-147 62-130 0.06 0.5 18172
Carbon tetrachloride 31 61-151 65-138 0.07 0.5 18182
Chlorobenzene 21 73-131 81-118 0.03 0.5 18192
Chloroethane 30 46-157 56-140 0.07 0.5 18202
2-Chloroethyl vinyl ether* 20 71-137 69-128 0.17 2.5 18222
Chloroform 24 65-140 71-123 0.14 0.5 18232
1-Chlorohexane ID 1D 1D 0.04 0.5 1D
Chloromethane 43 29-171 43-151 0.08 0.5 18242
2-Chlorotoluene 20 73-136 77-125 0.05 0.5 18272
4-Chlorotoluene 20 72-137 76-125 0.05 0.5 18282
Dibromochloromethane 27 68-138 72-130 0.06 0.5 18302
1,2-Dibromo-3-chloropropane 36 31-171 52-146 0.22 0.5 18292
1,2-Dibromoethane 36 58-145 70-130 0.05 0.5 18312
Dibromomethane 27 68-137 69-130 0.04 0.5 18322
1,2-Dichlorobenzene 21 66-139 73-127 0.05 0.5 18342
1,3-Dichlorobenzene 21 70-136 74-125 0.05 0.5 18352
1,4-Dichlorobenzene 21 68-138 73-126 0.06 0.5 18362
trans-1,4-Dichloro-2-butene 36 22-160 47-141 0.20 0.5 18332
Dichlorodifluoromethane 41 41-158 48-143 0.07 0.5 18372
1,1-Dichloroethane 27 61-147 67-130 0.07 0.5 18382
1,2-Dichloroethane 25 60-150 64-136 0.03 0.5 18392
1,1-Dichloroethene 24 60-145 67-128 0.08 0.5 18402
cis-1,2-Dichloroethene 25 61-150 71-130 0.06 0.5 18412
trans-1,2-Dichloroethene 21 65-145 69-129 0.03 0.5 18422
1,2-Dichloropropane 26 69-137 71-127 ID 0.5 18442
1,3-Dichloropropane 25 68-134 68-127 0.04 0.5 18452
2,2-Dichloropropane 41 10-172 32-146 0.12 0.5 18462
1,1-Dichloropropene 22 70-139 73-127 0.06 0.5 18482




Table 2-12 (continued)
Quality Assurance Objectives
Volatile Organic Compounds — Groundwater

3

i

i

i

(Methods 5030B & 8260B- 25ml Purge)

3 i RN SR e
cis-1,3-Dichloropropene 27 58-131 .
trans-1,3-Dichloropropene 26 52-143 56-133 0.06 0.5 18502
2,3-Dichloro-1-propene 28 48-146 55-136 0.11 0.5 17692
Diethyl ether 27 58-142 66-131 0.15 2.5 18982
Ethylbenzene 22 71-136 80-121 0.64 0.5 18542
Ethyl methacrylate 23 60-143 65-134 0.23 2.5 18552
Hexachlorobutadiene 37 43-159 55-143 0.09 0.5 18562
2-Hexanone 27 52-148 59-137 0.34 2.5 18572
lodomethane 35 17-170 42-148 0.21 0.5 18592
Isopropanol 1D ID ID 0.18 0.5 17682
Isopropyl ether 24 64-140 66-133 0.04 2.5 19282
Isopropylbenzene 25 68-140 77-124 0.06 0.5 18612
p-Isopropyltoluene 24 58-149 66-133 0.05 0.5 18622
Methyl ethyl ketone (MEK) 25 49-146 59-135 0.61 2.5 18132
Methyl isobutyl ketone (MIBK) 23 54-144 62-134 0.20 2.5 18672
Methylene chloride 23 59-141 63-131 0.49 2.5 18682
Methyl-tert-butyl ether (MTBE) 24 59-138 68-127 0.07 0.5 19242
Naphthalene 54 29-179 48-164 3.34 05 18692
n-Propylbenzene 22 68-139 74-126 0.05 0.5 18752
Styrene 25 66-137 79-122 0.02 0.5 18772
1,1,1,2-Tetrachloroethane 26 72-136 75-129 0.22 0.5 18782
1,1,2,2-Tetrachloroethane 25 56-146 65-133 0.11 0.5 18792
Tetrachloroethene 27 62-144 72-127 0.07 0.5 18802
Toluene 22 68-135 74-125 0.04 0.5 18812
1,2,3-Trichlorobenzene 52 35-166 76-120 0.11 0.5 18822
1,2,4-Trichlorobenzene 32 38-163 51-147 0.06 0.5 18832
1,1,1-Trichloroethane 25 64-149 71-130 0.08 0.5 18842
1,1,2-Trichloroethane 21 65-136 70-127 0.08 0.5 18852
Trichloroethene 24 61-147 72-128 0.13 0.5 18862
Trichlorofluoromethane 30 58-152 64-135 0.06 0.5 19122
1,2,3-Trichloropropane 23 52-141 64-129 0.08 0.5 18882
Trichlorotrifluoroethane ID D ID 0.09 0.5 18992
1,2,4-Trimethylbenzene 26 61-148 70-130 0.06 0.5 18892
1,3,5-Trimethylbenzene 22 66-140 73-126 0.05 0.5 18902
Vinyl acetate 36 35-157 56-145 0.38 0.5 18912
Vinyl chloride 35 48-166 57-144 0.08 0.5 18922
m,p-Xylene 25 63-146 79-124 0.07 0.5 19052
0-Xylene 23 68-141 79-123 0.05 0.5 19042
Xylenes 23 66-142 80-122 (1) 0.5 18962

(1) See individual compounds

Italicized compounds are only available upon special request by this method.

LCS = Laboratory Control Sample
MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit
ID = Insufficient Data

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte
*Erratically poor behavior in acidified samples.

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the low range of the analytical curve.




Quality Assurance Objectives

Table 2-13

Volatile Organic Compounds — Soils
(Method 5035 & 8260B For Sediments, Soils, Hazardous Wastes)

G

Acetone 49 18-153 53-143 7.46 50 18006
Acetonitrile ID ID 1D ID 2 18016
Acrolein 66 10-155 50-147 1D 10 18026
Acrylonitrile 45 21-149 61-145 4.16 10 18036
Allyl chloride ID ID 1D ID 10 18056
Benzene 37 45-135 77-124 0.29 2 18066
Bromobenzene 45 26-135 73-125 0.46 2 18096
Bromochloromethane 36 43-142 76-133 0.45 2 18106
Bromodichloromethane 35 37-137 74-126 0.28 2 19036
Bromoform 36 20-139 68-128 0.71 2 18116
Bromomethane 39 24-147 56-135 0.83 2 18126
n-Butyl alcohol ID 1D ID 1D 10 1D

tert-Butyl alcohol ID 1D ID 1D 100 1D

n-Butylbenzene 53 11-143 57-138 0.48 2 18146
sec-Butylbenzene 54 19-142 70-128 0.42 2 18156
tert-Butylbenzene 50 24-142 74-127 0.35 2 18166
Carbon disulfide 42 35-143 70-131 0.36 2 18176
Carbon tetrachloride 44 35-143 70-130 0.33 2 18186
Chlorobenzene 42 33-133 77-119 0.35 2 18196
Chloroethane 46 42-151 70-138 0.60 2 18206
2-Chloroethyl vinyl ether* 30 23-148 66-132 1.49 10 18226
Chloroform ' 35 42-135 76-121 0.31 2 18236
1-Chlorohexane ID ID ID ID 10 ID

Chloromethane 40 29-151 55-139 0.57 2 18246
Chloroprene 1D ID ID ID 10 1D

2-Chlorotoluene 45 23-139 72-126 0.40 2 18276
4-Chlorotoluene 47 19-139 69-128 0.60 2 18286
Dibromochloromethane 37 30-138 75-123 0.39 2 18306
1,2-Dibromo-3-chloropropane 45 11-141 61-131 0.79 2 18296
1,2-Dibromoethane 36 29-138 76-124 0.72 2 18316
Dibromomethane 38 36-135 74-124 0.67 2 18326
1,2-Dichlorobenzene 48 13-144 68-133 0.44 2 18346
1,3-Dichlorobenzene 50 13-144 64-135 0.46 2 18356
1,4-Dichlorobenzene 52 12-142 62-133 0.55 2 18366
cis-1,4-Dichloro-2-butene ID 1D ID ID 10 1D

trans-1,4-Dichloro-2-butene 43 12-135 49-144 0.60 2 18336
Dichlorodifluoromethane 47 23-150 54-139 0.52 2 18376
1,1-Dichloroethane 36 50-135 78-125 0.40 2 18386
1,2-Dichioroethane 35 37-135 70-126 0.39 2 18396
1,1-Dichloroethene 42 43-142 75-129 0.53 2 18406
cis-1,2-Dichloroethene 37 44-137 79-123 0.35 2 18416




3

H

Table 2-13 (continued)

Quality Assurance Objectives
Volatile Organic Compounds — Soils
(Method 5035 & 8260B For Sediments, Soils, Hazardous Wastes)

g/ks nbei
trans-1,2-Dichloroethene 41 43-136 76-124 0.41 2 18426
1,2-Dichloropropane 34 45-134 77-125 0.37 2 18446
1,3-Dichloropropane 36 34-137 75-124 0.28 2 18456
2,2-Dichloropropane 37 42-134 66-132 0.90 2 18466
1,1-Dichloropropene 40 39-141 79-125 0.34 2 18486
cis-1,3-Dichloropropene 37 32-140 77-127 0.54 2 18496
trans-1,3-Dichloropropene 37 26-137 71-124 0.31 2 18506
2,3-Dichloro-1-propene 33 40-135 65-131 0.47 2 17696
Diethyl ether 33 39-142 71-135 0.79 10 18986
1,4-Dioxane ID ID ID ID 5 18526
Ethylbenzene 45 34-133 77-118 0.37 2 18546
Ethyl methacrylate 56 14-149 74-129 2.06 10 18556
Hexachlorobutadiene 61 10-149 57-141 0.63 2 18566
2-Hexanone 40 16-148 62-139 4.39 10 18576
lodomethane 41 34-161 64-160 4.12 10 18596
Isobutyl alcohol ID 1D 1D 1D 10 18606
Isopropyl ether 34 44-140 61-121 0.32 10 19286
Isopropylbenzene 46 27-139 76-123 0.44 2 18616
p-Isopropyltoluene 56 16-143 67-130 0.46 2 18626
Methacrylonitrile 1D ID 1D 1D 2 18646
Methyl ethyl ketone 44 24-148 63-144 5.03 50 18136
Methyl isobutyl ketone 36 24-146 69-134 2.83 10 18676
Methyl methacrylate 1D ID ID ID 2 18666
Methylene chloride 34 33-151 62-142 1.09 10 18686
Methyl-tert-butyl ether 35 38-142 52-126 0.42 2 19246
Naphthalene 52 10-150 57-144 2.19 5 18696
Pentachloroethane ID 1D ID ID 2 18706
Propionitrile 1D iD 1D 1D 2 18736
n-Propylbenzene 51 22-140 73-126 0.31 2 18756
Styrene 45 24-137 75-123 0.46 2 18776
1,1,1,2-Tetrachloroethane 40 37-137 77-124 0.80 2 18786
1,1,2,2-Tetrachloroethane 37 25-139 68-134 0.88 2 18796
Tetrachloroethene 50 28-141 75-123 0.40 2 18806
Toluene 40 32-139 76-120 0.36 2 18816
1,2,3-Trichlorobenzene 56 10-146 48-148 0.64 2 18826
1,2,4-Trichlorobenzene 57 10-149 41-154 0.70 2 18836
1,1,1-Trichloroethane 37 46-136 77-123 0.34 2 18846
1,1,2-Trichloroethane 37 33-137 76-123 0.53 2 18856
Trichloroethene 40 33-142 72-125 0.57 2 18866
Trichlorofluoromethane 42 37-145 69-131 0.45 2 19126
1,2,3-Trichloropropane 38 23-138 66-137 0.35 2 18886
1,2,4-Trimethylbenzene 51 20-139 66-131 0.30 2 18896
1,3,5-Trimethylbenzene 50 22-139 71-126 0.43 2 18906
Vinyl acetate 74 10-172 68-142 2.82 10 18916
Vinyl chloride 41 35-155 67-138 0.37 2 18926
M,p-Xylene 47 34-134 75-119 0.82 2 19056
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—Xylene

Table 2-13 (continued)

Quality Assurance Objectives
Volatile Organic Compounds — Soils
(Method 5035 & 8260B For Sediments, Soils, Hazardous Wastes)

44

36-134

77-120

L
0.50

19046

Xylenes

47

30-135

76-119

ID

18966

Itallicized compounds are only available upon special request by this method.

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

ID = Insufficient Data

*Erratically poor behavior in acidified samples.

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the low range of the analytical curve.




Table 2-14

Quality Assurance Objectives
Semi-Volatile Organic Compounds — Groundwater
(Method 3510C & 8270C)

. ‘ o . . .

- . . . . . Y o . (m
Acenaphthene 39 30-109 35-116 15000, 6018
Acenaphthylene ID ID 38-115 0.87 15010
Acetophenone ID - ID ID 1D 15020
2-Acetylaminofluorene ID 1D ID 1D 15040
4-Aminobiphenyl ID D ID ID 15070
Aniline ID 1D 32-103 1.20 15090, 6029
Anthracene ID ID 42-112 0.75 15110, 6014
Aramite ID ID ID ID 15120
Benzidine ID ID 10-76 2.63 15150
Benzoic acid 1D 1D 22-109 5.17 15160
Benzo(a)anthracene ID ID 38-121 1.05 15180, 6019
Benzo(a)pyrene 1D 1D 38-126 1.13 15190, 6024
Benzo(b)fluoranthene ID ID 30-122 1.19 15200, 6021
Benzo(g,h,i)perylene 1D ID 14-150 1.87 15210, 6025
Benzo(k)fluoranthene ID ID 37-133 1.11 15220, 6022
Benzyl alcohol ID ID ID 1.87 16960
Bis(2-chloroethoxy) methane 1D ID 34-111 0.85 15370
Bis(2-chloroethyl) ether 1D ID 30-115 0.83 15380
Bis(2-chloroisopropyl) ether 1D ID 32-111 0.77 15390
Bis(2-ethythexyl) phthalate 1D ID 35-129 1.63 16660
4-Bromophenylphenyl ether 1D ID 38-119 0.84 15230
Butyl benzyl phthalate ID D 38-126 1.15 15250
Carbazole ID ID 39-114 0.95 15290
4-Chloro-3-methylphenol 39 35-119 38-117 0.87 15330
4-Chloroaniline ID ID 34-113 1.47 15340
2-Chloronaphthalene ID ID 35-114 0.82 15420
2-Chlorophenol 40 33-115 31-114 1.07 15430
4-Chlorophenylphenyl ether ID ID 38-115 1.03 15440
Chrysene ID ID 38-122 1.05 15450, 6023
Dibenzofuran ID ID 39-115 0.82 15520
Dibenzo(a,h)anthracene ID ID 20-140 1.62 15540, 6027
1,2-Dichlorobenzene 1D 1D 34-114 0.85 15570, 4681
1,3-Dichlorobenzene 1D ID 34-114 0.84 15580
1,4-Dichlorobenzene 40 31-103 33-111 0.91 15590
3,3’-Dichlorobenzidine ID 1D 29-132 2.50 15600
2,4-Dichlorophenol 1D ID 34-116 1.21 15620
2,6-Dichlorophenol ID iD ID ID 15630
Diethyl phthalate D ID 39-119 1.02 15660
p-Dimethylaminoazobenzene ID 1D ID ID 15700




Table 2-14 (continued)

Quality Assurance Objectives
Semi-Volatile Organic Compounds — Groundwater
(Method 3510C & 8270C)

Yl

7,12-Dimethylbenz(a)anthra-cene 1D 15720
a,a-Dimethylphenethylamine 1D ID ID ID 10 15750
2,4-Dimethylphenol ID ID 23-106 2.40 10 15730, 6032
Dimethyl phthalate iID ID 40-116 1.36 10 15740
Di-n-butyl phthalate ID ID 39-122 0.96 10 15760
1,3-Dinitrobenzene 1D ID ID ID 50 ID
4,6-Dinitro-2-methylphenol ID ID 33-132 2.50 25 15770
2,4-Dinitrophenol ID ID 28-128 2.15 25 15810
2,4-Dinitrotoluene 37 41-123 42-129 0.99 10 15820
2,6-Dinitrotoluene ID ID 39-127 0.87 10 15830
Di-n-octyl phthalate ID 1D 27-143 4.32 10 15840
Diphenylamine ID 1D ID 1D 50 15860
1,2-Diphenylhydrazine 1D 1D 35-120 1.03 10 15880
Ethyl methanesulfonate ID ID ID ID 50 ID
Fluoranthene ID ID 41-119 1.05 10 15920, 6020
Fluorene ID ID 38-117 0.93 10 15930, 6015
Hexachlorobenzene ID 1D 38-123 0.91 10 15950
Hexachlorobutadiene ID 1D 33-127 1.16 10 15970
Hexachlorocyclopentadiene ID ID 17-135 2.23 10 15980
Hexachloroethane 1D ID 32-114 4.61 10 15990
Hexachlorophene ID ID ID ID 10 16000
Hexachloropropene ID ID ID ID 50 16010
Indeno(1,2,3-c,d)pyrene ID ID 19-136 1.82 10 16030, 6026
Isophorone 1D 1D 35-118 0.78 10 16050
Isosafrole 1D ID ID ID 50 16060
Methapyrilene ID ID ID ID 50 16080
3-Methylcholanthrene ID ID 1D ID 50 16100
Methyl methanesulfonate ID 1D ID ID 50 ID
1-Methylnaphthalene D ID ID ID 10 17030, 1854
2-Methylnaphthalene ID D 35-122 0.77 10 16130, 1859
2-Methylphenol ID ID 32-112 0.76 i0 16140, 4666, 6034
3,4-Methylphenol ID D 31-114 4.76 10 16160, 4676, 6033
Naphthalene 1D ID 34-112 0.79 10 16170, 6035
1,4-Naphthoquinone ID ID D ID 50 16180
1-Naphthylamine 1D 1D ID 1D 50 16200
2-Naphthylamine ID 1D ID ID 50 16190
2-Nitroaniline ID ID 38-120 0.92 25 16230
3-Nitroaniline ID ID 39-122 1.39 25 16240
4-Nitroaniline D ID 39-120 0.94 25 16250
Nitrobenzene ID ID 34-113 1.80 10 16260
5-Nitro-o-toluidine ID ID ID ID 50 16290
2-Nitrophenol 1D ID 34-120 1.41 10 16300
4-Nitrophenol 42 25-139 36-133 1.91 25 16310
Nitroquinoline-1-oxide ID 1D 1D ID 10 16320
N-nitrosodiethylamine 1D ID 1D 1D 50 16340
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Table 2-14 (continued)

Quality Assurance Objectives
Semi-Volatile Organic Compounds — Groundwater
(Method 3510C & 8270C)

1

1

N-nitroso-dimethylamine ID D

N-nitroso-di-n-propylamine 41 32-117 34-114 0.79 10 16350
N-nitroso-diphenylamine ID 1D 39-118 0.87 10 16360
N-nitrosomethylethylamine 1D 1D ID 1D 50 16380
N-nitrosomorpholine ID ID 1D ID 10 16390
N-nitrosopiperdine ID ID ID ID 50 16400
N-nitrosopyrrolidine ID ID ID 1D 50 16410
Pentachlorobenzene ID 1D 1D 1D 50 16450
Pentachloronitrobenzene ID 1D ID 1D 50 16470
Pentachlorophenol 41 36-129 35-123 2.09 25 16480, 6036
Phenacetin ID ID ID 1D 50 16490
Phenanthrene 1D 1D 40-116 0.94 10 16500, 6016
Phenol 41 20-115 31-114 1.04 10 16510, 4661
1,4-Phenylenediamine ID 1D ID ID 10 16520
2-Picoline ID 1D ID ID 10 16550
Pronamide 1D ID ID ID 50 16570
Pyrene 37 26-102 36-121 0.95 10 16590, 6017
Pyridine ID 1D 24-113 0.88 10 16600
Safrole ID ID 1D 1D 50 16620
1,2 4,5-Tetrachlorobenzene ID 1D 1D ID 50 16650
2,3,4,6-Tetrachlorobenzene 1D ID ID 1D 50 1D
o-Toluidine 1D ID ID 1D 50 16720
1,2,4-Trichlorobenzene 42 32-114 33-117 0.92 10 16730
2,4,5-Trichlorophenol D 1D 39-109 1.04 25 16750
2,4,6-Trichlorophenol ID 1D 36-118 1.76 10 16760
1,3,5-Trinitrobenzene ID ID 1D D 50 16800
Cresols, TCLP 45 18-115 33-104 5.52 10 4660
1,4-Dichlorobenzene, TCLP 50 24-111 36-109 0.91 10 4665
2,4-Dinitrotoluene, TCLP 45 27-128 39-119 0.99 10 4670
Hexachlorobenzene, TCLP 45 15-94 22-90 091 10 4675
Hexachlorobutadiene, TCLP 55 22-123 40-117 1.16 10 4680
Hexachloroethane, TCLP 55 22-112 31-116 4.61 10 4685
Nitrobenzene, TCLP 46 29-113 38-107 1.80 10 4690
Pentachlorophenol, TCLP 49 27-125 35-115 2.09 10 4695
Pyridine, TCLP 74 10-129 28-120 0.88 10 4700
2.4,5-Trichlorophenol, TCLP 49 28-122 40-111 1.04 10 4705
2.,4,6-Trichlorophenol, TCLP 52 28-118 41-108 1.76 10 4710

Italicized compounds are only available upon special request by this method.

ID = Insufficient data

LCS = Laboratory Control Sample
MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the mid range of the analytical curve.
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Table 2-15
Quality Assurance Objectives
Semi-Volatile Organic Compounds — Soil
(Method 3550B & 8270C For Sediments, Soils, Hazardous Wastes)

pht 48-113

Acenaphthylene ID ID 49-115 0.05 0.333 15015
Acetophenone 1D 1D 1D 1D 0.333 15025
2-Acetylaminofluorene 1D 1D ID 1D 1.70 15045
4-Aminobiphenyl 1D ID ID ID 1.70 15075
Aniline ID ID 45-103 0.05 1.70 15095
Anthracene 1D 1D 51-115 0.05 0.333 15115
Aramite ID ID ID ID 0.333 15125
Benzidine 1D ID 10-74 0.06 1.70 15155
Benzoic acid 1D ID 26-117 0.19 1.70 15165
Benzo(a)anthracene ID 1D 49-122 0.04 0.333 15185
Benzo(a)pyrene ID ID 47-128 0.05 0.333 15195
Benzo(b)fluoranthene ID ID 42-122 0.05 0.333 15205
Benzo(g,h,i)perylene ID ID 23-153 0.08 0.333 15215
Benzo(k)fluoranthene 1D ID 48-132 0.05 0.333 15225
Benzyl alcohol ID ID 1D 1D 1.70 16955
Bis(2-chioroethoxy) methane ID ID 46-110 0.06 0.333 15375
Bis(2-chloroethyl) ether ID 1D 42-115 0.05 0.333 15385
Bis(2-chloroisopropyl) ether ID ID 45-110 0.05 0.333 15395
Bis(2-ethylhexyl) phthalate 1D 1D 46-129 0.06 0.333 16665
4-Bromophenylphenyl ether ID ID 50-119 0.06 0.333 15235
Butyl benzyl phthalate D 1D 48-126 0.04 0.333 15255
Carbazole ID ID 50-114 0.05 0.333 15295
4-Chloro-3-methylphenol 41 29-116 50-118 0.05 0.333 15335
4-Chloroaniline ID ID 45-114 0.05 0.333 15345
2-Chloronaphthalene ID ID 48-114 0.05 0.333 15425
2-Chlorophenol 43 27-103 48-110 0.05 0.333 15435
4-Chlorophenylphenyl ether ID ID 48-117 0.05 0.333 15445
Chrysene ID ID 49-124 0.05 0.333 15455
Dibenzofuran ID ID 50-115 0.05 0.333 15525
Dibenz(a,h)anthracene ID ID 29-143 0.06 0.333 15545
1,2-Dichlorobenzene ID 1D 47-114 0.05 0.333 15575
1,3-Dichlorobenzene ID ID 49-113 0.05 0.333 15585
1,4-Dichlorobenzene 43 22-96 47-111 0.04 0.333 15595
3,3’-Dichlorobenzidine 1D 1D 53-132 0.08 0.333 15605
2,4-Dichlorophenol ID ID 47-116 0.05 0.333 15625
2,6-Dichlorophenol ID ID ID ID 1.70 15635
Diethyl phthalate 1D ID 50-119 0.05 0.333 15665
p-Dimethylaminoazobenzene ID 1D ID 1D 1.70 15705
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Table 2-15 (continued)
Quality Assurance Objectives
Semi-Volatile Organic Compounds — Soil
(Method 3550B & 8270C For Sediments, Soils, Hazardous Wastes)

1

i

7,12-Dimethylbenz(a)anthra-cene ID

a,a-Dimethylphenethylamine ID ID ID ID

2,4-Dimethylphenol ID ID 34-107 0.05 15735
Dimethyl phthalate ID ID 50-117 0.05 15745
Di-n-butyl phthalate ID ID 51-121 0.05 15765
1,3-Dinitrobenzene ID ID ID ID 15785
4,6-Dinitro-2-methylphenol ID ID 42-138 0.06 15775
2,4-Dinitrophenol 1D ID 29-140 0.06 15815
2,4-Dinitrotoluene 44 29-121 52-132 0.05 15825
2,6-Dinitrotoluene ID ID 50-129 0.05 15835
Di-n-octyl phthalate ID ID 40-141 0.05 15845
Diphenylamine ID ID ID ID 15865
1,2-Diphenylhydrazine ID 1D 45-122 0.04 15885
Ethyl methanesulfonate ID 1D ID 1D 16965
Fluoranthene ID 1D 52-118 0.05 15925
Fluorene ID ID 48-116 0.05 15935
Hexachlorobenzene 1D 1D 51-123 0.04 15955
Hexachlorobutadiene ID ID 47-130 0.05 15975
Hexachlorocyclopentadiene ID 1D 33-137 0.03 15985
Hexachloroethane ID 1D 45-116 0.04 15995
Hexachlorophene ID ID ID 1D 16005
Hexachloropropene ID ID 1D iD 16085
Indeno(1,2,3-c,d)pyrene D ID 27-141 0.06 16035
Isophorone 1D ID 48-119 0.05 16055
Isosafrole D ID 1D ID 16085
Methapyrilene ID ID 1D ID 16085
3-Methylcholanthrene 1D 1D ID 1D 16105
Methyl methanesulfonate ID 1D ID ID ID
1-Methylnaphthalene 1D ID ID 1D 17035, 1361
2-Methylnaphthalene ID ID 44-125 0.05 16135, 1371
2-Methylphenol ID ID 47-110 0.04 16145
3,4-Methylphenol ID 1D 46-110 0.05 16165
Naphthalene ID ID 46-114 0.05 16175
1,4-Naphthoquinone 1D ID 1D ID 16185
I-Naphthylamine ID 1D ID ID 16205
2-Naphthylamine 1D 1D 1D ID 16195
2-Nitroaniline ID 1D 50-121 0.04 16235
3-Nitroaniline 1D ID 49-125 0.05 16245
4-Nitroaniline ID ID 48-123 0.05 16255
Nitrobenzene 1D 1D 48-113 0.05 16265
5-Nitro-o-toluidine ID ID ID ID 16295
2-Nitrophenol 1D 1D 47-120 0.04 16305
4-Nitrophenol 42 33-125 46-136 0.04 16315
Nitroguinoline-1-oxide ID ID 1D 1D 16325




Table 2-15 (continued)
Quality Assurance Objectives
Semi-Volatile Organic Compounds — Soil
(Method 3550B & 8270C For Sediments, Soils, Hazardous Wastes)

f 1 r1 1t

N-nitrosodiethylamine 1D 1D

N-nitrosodimethylamine 1D 1D 34-118 0.05 16375
N-nitroso-di-n-propylamine 42 23-110 45-115 0.05 16355
N-nitroso-diphenylamine 1D 1D 50-117 0.05 16365
N-nitrosomethylethylamine 1D ID 1D ID 16345
N-nitrosomorpholine ID 1D ID 1D 16395
N-nitrosopiperdine 1D 1D ID ID 16405
N-nitrosopyrrolidine ID ID ID ID ID
Pentachlorobenzene 1D ID 1D 1D 16455
Pentachloronitrobenzene 1D ID 1D 1D 16475
Pentachlorophenol 46 28-126 45-127 0.03 16485
Phenacetin 1D 1D ID ID 16495
Phenanthrene ID ID 51-115 0.05 16505
Phenol 42 26-97 46-113 0.05 16515
1,4-Phenylenediamine ID ID ID ID 16525
2-Picoline 1D 1D ID 1D 16555
Pronamide 1D ID ID 1) 16575
Pyrene 42 19-100 47-121 0.05 16595
Pyridine ID ID 31-118 0.04 16605
Safrole 1D 1D ID 1D 16625
1,2,4,5-Tetrachlorobenzene 1D ID ID ID 16655
2,3,4,6-Tetrachlorobenzene ID 1D ID 1D 1D
o-Toluidine 1D ID ID iID 1D
1,2,4-Trichlorobenzene 45 20-111 47-117 0.05 16735
2,4,5-Trichlorophenol 1D ID 51-119 0.05 16755
2,4,6-Trichlorophenol 1D ID 48-119 0.04 16765
1,3,5-Trinitrobenzene 1D 1D 1D 1D 16805

Italicized compounds are only available upon special request by this method.

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI - Nashville Division’s software designation for each specific analyte

f

ID = Insufficient Data

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the middle range of the analytical curve.




Table 2-16
Quality Assurance Objectives
TAL Inorganics — Groundwater
(Method 3010A & 6010B
Method 3015 6010B For TCLP Extracts)

i

Aluminum 50 50 s
Antimony 6 3510, 3514, 4605, 3410, 3511
Arsenic 5 3520, 3524, 4500, 3313, 3400
Barium 10 3530, 3534, 4510, 3301, 3401
Beryllium 4 3540, 3544, 4511, 3411
Boron 50 3770, 4572, 3427
Cadmium 1 3550, 3554, 4520, 3302
Calcium 1000 3560, 4602, 3303, 3412
Chromium 5 3570, 3574, 4530, 3304, 3403, 3432
Cobalt 20 3590, 4531, 3415
Copper . 10 3600, 3604, 4540, 3305, 3407
Iron 28.8 50 3610, 3614, 4551, 3416
Lead 1.5 3 3620, 3624, 4550, 3306, 3404
Lithium 0.5 50 3810, 4607, 3429
Magnesium 8.0 1000 3630, 4594, 3307, 3417
Manganese 0.3 15 3640, 3644, 4595, 3418
Molybdenum 1.4 50 3660, 3664, 4604, 3419
Nickel 32 10 3670, 3674, 4570, 3408
Potassium 147.1 1000 3680, 4573, 3309, 3420
Selenium 34 5 3690, 3694, 4580, 3314, 3405
Silver 0.9 5 3700, 3704, 4590, 3310, 3406
Sodium 168 1000 3710, 4517, 3311, 3421
Strontium 0.1 50 3800, 4536, 3414
Thallium 2.1 2 3720, 3724, 4521, 3422
Tin 4.6 50 3730, 4603, 3423
Titanium 0.5 50 3760, 3426
Vanadium 14 20 3740, 3744, 4596, 4606, 3424
Zinc 1.3 20 3750, 3754, 4600, 3312, 3425

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte
Shaded cells show QC limits specified by the method.
Matrix precision and accuracy values are based on the low range of the analytical curve.
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Table 2-17
Quality Assurance Objectives
TAL Inorganics — Soils

(Method 3051 & 6010B For Sediments, Soils, Hazardous Wastes)

Aluminum 2.04 10.0 4000
Antimony 1.28 10.0 4010
Arsenic 0.89 1.0 4020
Barium 0.23 1.0 4030
Beryllium 0.22 1.0 4040
Boron 0.21 10.0 4260
Cadmium 0.22 1.0 4050
Calcium 3.67 10.0 4060
Chromium 0.28 1.0 4070
Cobalt 0.22 1.0 4080
Copper 0.22 1.0 4090
Iron 7.04 10.0 4100
Lead 0.95 1.0 4110
Lithium 0.22 10.0 4300
Magnesium 4.18 10.0 4120
Manganese 021 1.0 4130
Molybdenum 0.31 1.0 4150
Nickel 0.25 1.0 4160
Potassium 6.87 10.0 4170
Selenium 0.92 1.0 4180
Silver 0.19 1.0 4190
Sodium 8.83 10.0 4200
Strontium 0.72 1.0 4290
Thallium 0.57 1.0 4210
Tin 0.73 10.0 4220
Titanium 0.75 1.0 4250
Vanadium 0.19 10.0 4230
Zinc 0.23 10.0 4240

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

Shaded cells show QC limits specified by the method.

Matrix precision and accuracy values are based on the low range of the analytical curve.
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Table 2-18

Quality Assurance Objectives
Herbicides - Groundwater

(Method 81514)

Acifluorfen ID ID ID 0.109 ID 5 1D
Bentazon ID ID 1D 0.271 ID 5 1D
Chioramben ID ID ID 0.157 ID 5 ID
2,4-D 34 37-138 45-129 0.238 0.08 5 21000, 4720
Dalapon 81 10-124 10-144 1.039 0.91 10 21030
2,4-DB 35 19-148 28-142 0.292 1.86 5 21040
DCPA ID ID ID 0.130 ID 5 1D
3,5-Dichlorobenzoic acid 1D ID ID 0.313 ID 5 ID
Dicamba 44 39-145 36-133 0.173 0.14 0.5 21050
Dichloroprop 29 36-132 44-123 0.174 0.13 5 21060
Dinoseb 58 10-127 12-128 0.097 0.11 3 21070
MCPA 30 33-138 38-135 25 15.5 500 21080
MCPP 32 36-137 38-136 27 20.9 500 21090
4-Nitrophenol 39 37-139 40-135 0.277 ID 1 21240
Pentachlorophenol 30 25-140 37-130 0.225 0.96 1 21230
Picloram 58 12-132 20-120 0.271 ID 1 22790
2,4,5-T 41 35-137 41-133 0.292 0.08 0.5 21010
2,4,5-TP (Silvex) 37 40-129 47-120 0.133 0.07 0.5 21020, 4750

ltalicized compounds are available only upon special request by this method.
LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)
QL = Quantitation Limit

ID = Insufficient Data

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.
Matrix precision and accuracy values are based on the middle range of the analytical curve




Table 2-19

Quality Assurance Objectives
Herbicides - Soils
(Method 8151A For Sediments, Soils, Hazardous Wastes)

i

i

i

i

i

i

Acifluorfen 1D ID 1D 1D 167 ID

Bentazon 1D 1D ID 1D 167 ID

Chloramben ID ID iD 1D 167 ID

2,4-D 57 14-120 35-123 7.8 167 21005
Dalapon 95 10-102 10-112 20.8 333 21035
2,4-DB 67 17-123 35-120 26.2 167 21045
DCPA ID ID 1D ID 167 D

Dicamba 71 10-115 32-116 9.69 17 21055
3,5-Dichlorobenzoic acid 1D 1D ID ID 167 ID

Dichloroprop 65 17-111 34-110 9.8 167 21065
Dinoseb 84 10-100 10-110 11.3 83 21075
MCPA 67 14-116 33-117 1039 1670 21085
MCPP 57 16-136 36-132 1021 1670 21095
4-Nitrophenol 74 10-125 10-124 ID 33 21245
Pentachlorophenol 54 10-102 36-101 10.1 33 21235
Picloram 70 10-138 10-130 1D 33 22795
2,4,5-T 59 10-103 22-108 4.58 17 21015
2,4,5-TP (Silvex) 62 12-107 29-112 5.2 17 21025

Italicized compounds are available only upon special request by this method.
LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

ID = Insufficient Data

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.
Matrix precision and accuracy values are based on the middle range of the analytical curve.
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Table 2-20

Quality Assurance Objectives
Appendix IX Pesticides (Organochlorinated) & PCB’s - Groundwaters
(Method 3510C, 8081A and 8082)

8081A

Alachlor 1D ID 1D 1D 1D 0.10 22660
Aldrin 40 48-137 57-133 0.024 0.018 0.05 21500
a-BHC 54-137 0.031 0.014 0.05 21580
g-BHC 37 51-138 55-136 0.033 0.021 0.05 21610, 4735
(Lindane)

b-BHC ID 1D 56-136 0.018 0.017 0.05 21590
d-BHC ID 1D 48-140 0.024 0.019 0.05 21600
a-Chlordane ID 1D 59-132 0.025 0.018 0.05 21820, 4715
g-Chlordane ID 1D 60-133 0.028 0.016 0.05 21830
4,4’-DDD ID 1D 53-143 0.034 0.027 0.10 21630
4,4’-DDE ID 1D 59-134 0.036 0.017 0.10 21640
4,4-DDT 37 43-146 53-141 0.032 0.032 0.10 21650
Dieldrin 37 53-141 58-138 0.021 0.018 0.10 21660
Endosulfan I iD ID 57-137 0.022 0.017 0.05 21670
Endosulfan II 1D 1D 59-135 0.019 0.017 0.10 21680
Endosulfan ID ID 57-132 0.023 0.019 0.10 21690
sulfate

Endrin 38 52-142 56-139 0.019 0.019 0.10 21700, 4725
Endrin aldehyde 56-131 0.033 0.045 0.10 21710
Endrin ketone 60-134 0.021 0.021 0.10 21720
Heptachlor 40 50-137 57-134 0.022 0.021 0.05 21730, 4730
Heptachlor ID D 59-131 0.042 0.027 0.05 21740, 4755
epoxide

Hexachloro- ID ID 47-154 0.021 0.014 0.05 21750
benzene

Methoxychlor 1D 1D 49-142 1D ID 0.10 21760,4740
Mirex 1D ID 1D 1D 1D 0.10

Permethrin ID 1D 1D 1D ID 0.10 22740
Propachlor ID ID ID ID 1D 0.10 21280
Toxaphene ID 1D 1D 1D 1D 5 21770, 4745
Trifluralin ID 1D 1D 1D ID 0.10 22610
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Table 2-20 (continued)

Quality Assurance Objectives
Appendix IX Pesticides (Organochlorinated) & PCB’s - Groundwaters
(Method 3510C, 8081A and 8082)

8082

PCB 1016 ID ID 65-145 0.260 0.172 0.5 21510, 21900,
6040
PCB 1221 ID ID 1D 0.688 0.739 1.0 21520, 21910,
6050
PCB 1232 ID ID ID 0.235 0.292 0.5 21530, 21920,
6060
PCB 1242 ID ID 1D 0.277 0.345 0.5 21540, 21930,
6070
PCB 1248 ID ID ID 0.145 0.207 0.5 21550, 21940,
6080
PCB 1254 ID ID ID 0.228 0.241 0.5 21560, 21950,
6090
PCB 1260 1D ID 60-149 0.148 0.178 0.5 21570, 21960
PCB 1262 1D ID ID 0.106 0.155 1D
PCB 1268 1D 1D 1D 0.671 0.709 1.0 1D

Italicized compounds are only available upon special request by this method.

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific anaiyte
ID = Insufficient Data

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the middle range of the analytical curve.




Table 2-21
Quality Assurance Objectives
Appendix IX Pesticides (Organochlorinated) PCB’s — Soils
(Method 3550B, 8081A, and 8082 For Sediments, Soils, Hazardous Wastes)

8081A

Alachlor ID ID 1D ID 1D 3.33 22665
Aldrin 42 41-148 65-134 0.82 0.89 1.67 21505
a-BHC ID ID 60-136 0.86 0.68 1.67 21585
b-BHC ID ID 65-135 1.19 0.74 1.67 21595
d-BHC ID ID 55-137 0.82 0.66 1.67 21605
g-BHC 41 45-139 63-134 0.77 0.63 1.67 21615
(Lindane)

a-Chlordane ID ID 69-133 0.71 1.35 1.67 21825
g-Chlordane ID 1D 71-133 0.59 1.20 1.67 21835
4,4-DDD ID 1D 59-145 1.29 1.33 3.33 21635
4,4-DDE 1D 1D 63-140 1.36 0.73 3.33 21645
4,4-DDT 42 42-150 61-138 1.16 0.86 3.33 21655
Dieldrin 40 44-147 63-141 0.82 1.40 3.33 21665
Endosulfan I ID 1D 68-136 0.90 1.28 1.67 21675
Endosulfan II 1D ID 71-133 0.90 0.92 3.33 21685
Endosulfan ID ID 65-136 1.36 0.70 3.33 21695
sulfate

Endrin 40 46-151 65-140 1.12 1.61 3.33 21705
Endrin aldehyde ID ID 65-137 0.90 1.21 3.33 21715
Endrin ketone 1D 1D 67-138 0.94 0.63 3.33 21725
Heptachlor 33 49-142 65-136 0.62 0.59 1.67 21735
Heptachlor iD D 67-135 0.64 1.46 1.67 21745
epoxide

Hexachloro- ID ID 58-142 0.71 0.77 1.67 21755
benzene

Methoxychlor 1D ID 58-145 1.24 1.02 16.7 21765
Mirex ID ID ID ID ID 1.67

Permethrin 1D 1D ID ID 1D 3.33 22745
Propachlor ID ID ID ID ID 3.33 21285
Toxaphene ID 1D 77-146 ID ID 166.7 21775
Trifluralin ID ID ID 1D 1D 3.33 22615
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Table 2-21 (continued)
Quality Assurance Objectives
Appendix IX Pesticides (Organochlorinated) PCB’s — Soils
(Method 3550B, 8081A, and 8082 For Sediments, Soils, Hazardous Wastes)

8082

PCB 1016 ID ID 73-162 8.83 9.28 333 21515, 21905
PCB 1221 ID ID 1D 12.0 18.0 66.7 21525
PCB 1232 ID ID 1D 14.5 7.68 333 21535
PCB 1242 iD ID ID 9.34 4.43 333 21545
PCB 1248 1D ID ID 6.91 9.34 333 21555,21945
PCB 1254 ID ID iD 7.38 4.54 333 21565
PCB 1260 1D ID 58-169 9.14 13.7 333 21575,21965
PCB 1262 ID ID ID 13.8 5.65 333 ID
PCB 1268 ID 1D 1D 4.24 5.91 33.3 1D

Italicized compounds are only available upon special request by this method.

LCS = Laboratory Control Sample
MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)
QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

ID = Insufficient Data
Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the middle range of the analytical curve.
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Table 2-22
Quality Assurance Objectives
Appendix IX Pesticides (Organophosphates) — Groundwater
(Method 3510C & 8141A)

1D

1D

ID

Atrazine 1D
Bolstar 1D 24-174 0.57 0.42 1 22010
Coumaphos 1D 39-177 0.38 0.29 1 22030
Demeton ID 25-164 1.11 1.28 2 22040,
22050
Diazinon ID 1D 54-164 0.54 0.39 1 22060
Dichlorvos 1D ID 52-164 2.21 1.84 5 22070
Dimethoate 50 31-142 29-149 1.75 1.29 2 22670
Disulfoton ID 1D 38-162 0.36 0.37 1 22080
Dursban;Chlorpyrifos ID ID 50-170 0.44 1.18 2 22020
EPN 44 45-187 47-174 0.47 0.40 1 22680
Ethoprop 52-159 0.48 0.45 2 22090
Ethyl parathion 49 57-154 50-163 0.53 0.51 1 22710
Fensulfothion ID ID 20-164 1.19 1.17 2 2h2100
Fenthion ID ID 51-164 0.49 1.18 2 22110
Guthion; Azinphos- ID 1D 52-169 0.52 0.50 | 22000
methyl
Malathion 34 62-159 58-160 0.42 0.42 1 22690
Merphos ID 1D 44-185 0.32 0.43 1 22120
Methylparathion 1D 1D 67-156 0.44 0.52 2 22150
Mevinphos ID ID 31-149 2.08 1.97 5 22130
Naled ID 1D ID 2.84 2.93 10 22140
Phorate ID ID 45-154 0.34 0.47 2 22160
Ronnel ID 1D 57-166 0.48 0.42 1 22170
Simazine ID 1D ID 1D 1D 1 21140
Stirofos 1D ID 43-176 0.72 0.63 1 22180
Sulfotepp 39 34-153 27-161 0.45 0.64 2 22720
Tokuthion ID ID 51-164 0.54 0.43 1 22190
Trichloronate 1D 1D 54-164 0.61 0.65 1 22200

Italicized compounds are only available upon special request by this method.

ID = Insufficient data

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the middle range of the analytical curve.
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Table 2-23

Quality Assurance Objectives
Appendix IX Pesticides (Organochlorophosphates) — Soils
(Method 3540C or 3550B & 8141A For Sediments, Soils, Hazardous Wastes)

trazine 1105
Bolstar 1D 18] 31-177 453 543 100 22015
Coumaphos ID ID 51-176 47.5 45.7 100 22035
Demeton ID ID 28-177 53.1 443 100 22045,

27-175 22055
Diazinon ID ID 63-158 51.2 43.6 100 22065
Dichlorvos ID ID 62-163 75.8 58.6 100 22075
Dimethoate ID 26-153 20-156 59.8 29.5 100 22675
Disulfoton ID ID 51-164 46.4 59.7 100 22085
Dursban; Chlorpyrifos ID 1D 50-169 43 160 200 22025
EPN 58 32-179 51-167 50.3 52.3 100 22685
Ethoprop ID ID 60-159 42.8 45.2 100 22095
Ethyl parathion 44 40-179 54-169 30.5 30.1 100 22715
Fensulfothion ID 1D 35-173 58.6 49.5 100 22105
Fenthion ID ID 54-163 62.9 160 200 22115
Guthion; Azinphos-methyl ID ID 50-171 63.5 31.5 100 22005
Malathion 45 46-167 53-167 44.8 29.1 100 22695
Merphos ID ID 39-186 58.0 59.6 100 22125
Methylparathion ID ID 54-169 383 79.9 100 22155
Mevinphos ID ID 47-150 61.2 43.1 100 22135
Naled ID 1D 46-179 96.4 69.0 200 22145
Phorate ID ID 36-169 58.6 81.6 100 22165
Ronnel ID ID 66-167 79.6 45.2 100 22175
Simazine ID ID ID ID ID 200 21145
Stirofos ID 1D 52-176 78.1 39.0 100 22185
Sulfotepp 43 40-151 37-155 39.0 443 200 22725
Tokuthion ID ID 65-158 45.8 47.6 100 22195
Trichloronate 1D ID 60-164 51.8 70.2 100 22205

Italicized compounds are only available upon special request by this method.

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte
ID = Insufficient Data

Matrix precision, matrix accuracy, and LCS accuracy are based on historical data.

Matrix precision and accuracy values are based on the middle range of the analytical curve.



it

Table 2-24
Quality Assurance Objectives
Miscellaneous Methods For Surface Waters, Wastewaters (CWA/Standard Methods)
and For Groundwaters, Sediments, Soils, Hazardous Wastes (SW-846/ASTM)

oride (CI) ) 90-110 0.56 ) 7440
300 9056 90-110 N 90-110 0.43 1.0 7441
9056 90-110 N 90-110 1.47 10 8131
Mercury (Hg) 2451 85-115 85-115 0.000121 0.0002 3150
7470A 90-110 0.000118 0.0002 3650,4560,4562
2455 Soil 85-115 0.033 0.10 4140
7471A Soil 80-120 0.033 0.10
Nitrate (NO;™) 353.2 Water 20 90-110 0.010 0.10 7050
300 9056 Water 20 90-110 N 90-110 0.04 0.1 7051
9056 Soil 20 90-110 N 90-110 0.79 1.0 8151
Nitrate + Nitrite (NO; * + 353.2 Water 20 90-110 0.10 7055
NO,) 300 9056 Water 20 90-110 N 90-110 0.1
9056 Soil 20 90-110 N 90-110 1.0
Nitrite (NO,) 353.2 Water 20 90-110 0.011 0.10 7060
300 9056 Water 20 90-110 N 90-110 0.06 0.1 7061
9056 Soil 20 90-110 N 90-110 0.35 1.0 8141
Phenolics; Total Phenols 4202M°,420.4° | 9066M° Water 20 90-110 N 90-110 0.002, 0.008 0.005, 0.05 7220, 7221
9066M® Soil 20 90-110 N 90-110 0.166 0.5 8060
Sulfate (SO, 375.4 9038 Water 20 90-110 0.072 1.0 7080
300 9056 Water 20 90-110 N 90-110 0.46 1.0 7081
9056 Soil 20 90-110 N 90-110 0.76 10 8161

'M=modified for midi-distillation with Lachat procedure

*M=modified by using Hach reagents
3colonies/100 mls

*and 335.2 (CLP-M) distillation.
>75-125% for pre-digestion spike; 85-115% for post-digestion spike.
®M=modified by not distilling
"Default values until sufficient historical data is available.
*For Total Phenolics: 420.2 for CWA and 420.4 for SDWA; M=modified for midi-distillation with Lachat procedure
CWA = Clean Water Act

SDWA = Safe Drinking Water Act
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Table 2-24 (continued)
Quality Assurance Objectives
Miscellaneous Methods For Surface Waters, Wastewaters (CWA/Standard Methods)
and For Groundwaters, Sediments, Soils, Hazardous Wastes (SW-846/ASTM)

SM = Standard Methods number from Standard Methods for the Examination of Water and Wastewater, 18™ Edition
SW-846 = Resource Conservation and Recovery Act methods manual

LCS = Laboratory Control Sample

MDL = Method Detection Limit (40 CFR 136, Appendix B Rev. 1.11)

QL = Quantitation Limit

LIMS Analyte Number = TAI -- Nashville Division’s software designation for each specific analyte

MIfS = Modified for Soil

NA = Not applicable

N =NELAC requirement

Shaded cells show QC limits specified by the method.

Matrix precision and accuracy values are based on the mid-level range of the analytical curve; however, cyanide is based on the low and mid-level range.



Table 2-25
Quality Assurance Objectives
Surrogate Recovery Ranges

8081A Tetrachloro-m-xylene 46-127
Decachlorobiphenyl 33-163 33316
8081A Tetrachloro-m-xylene 10-159 33300
Decachlorobiphenyl 10-136 33311
8082 SED, S, HW Decachlorobipheny!l 10-157 33312
Tetrachloro-m-xylene 23-156 33306
8082 GW Decachlorobiphenyl 10-117 33310
Tetrachloro-m-xylene 10-164 33301
8141A SED, S, HW Bromo-2-Nitrobenzene 39-128 33275
8141A GW Bromo-2-Nitrobenzene 32-143 33270
8151A SED, S, HW Dichloroacetic Acid 20-140 33325
8151A GW Dichloroacetic Acid 10-158 33320
8260B SED, S, HW 1,2-Dichloroethane-d4 56-143 33106
Toluene-d8 75-141 33116
4-Bromofluorobenzene 70-131 33126
Dibromofluoromethane 76-136 33136
8260B GW 1,2-Dichloroethane-d4 68-143 33101
Toluene-d8 78-127 33111
4-Bromofluorobenzene 73-127 33121
Dibromofluoromethane 76-135 33131
8270C SED, S, HW Nitrobenzene-d5 26-110 33205
2-Fluorobiphenyl 28-112 33215
Terphenyl-d14 40-124 33225
Phenol-d5 29-121 33235
2-Fluorophenol 20-113 33245
Tribromophenol 29-144 33255
8270C GW Nitrobenzene-d5 20-118 33200
2-Fluorobiphenyl 18-116 33210
Terphenyl-d14 10-119 33220
Phenol-d5 10-69 33230
2-Fluorophenol 10-148 33240
Tribromophenol 17-155 33250
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- Table 4-1
Sample Containers, Preservatives, and Holding Times for Groundwater Samples
- Long-Term Monitoring
- CAFB, Clovis, New Mexico

”
L AN X o = :
b TAL Metals 1-160z polyethylene bottle pH<2, HNQ; Cool to 4°C - 180d
Appendix IX VOCs 3-40 ml glass vials pH<2, HCL Cool to 4°C -— 14d
- Appendix IX SVOCs 1-L amber organic glass Cool t0 4°C 7d 40d
™ Mercury 1-160z polyethylene bottle pH<2, HNO; Cool to 4°C 28d
Herbicides 1-L amber organic glass Cool to 4°C 7d 40d
- Organochlorine 1-L amber organic glass Cool to 4°C 7d 40d
- Pesticides
PCBs 1-L amber organic glass Cool to 4°C 7d 40d
- Organophosphate 1-L amber organic glass Cool to 4°C 7d 40d
Pesticides
- Sulfate 28d
Nitrate 1-L polyethylene Cool to 4°C — 48 hr
- Chloride 28d
i Phenol 1-L organic glass pH <2; H,SO, , Cool to 4°C - 28d
Notes
m | ' Holding time begins at time of collection
TAL = target analyte list
-
d = day
hr = hour
-
-
-
-
-
e
]
-
-l
i
L]
-
-
-
Lo
-
]
e
-



Table 6-1
Analytical Methods

W 8260B

App. IX VOCs NA
App. IX SVOCs NA SW 8270C
App. IX Organochlorine Pesticides NA SW 8081A
App. IX Organophosphate Pesticides NA SW 8141
App. IX PCBs NA SW §082
App. IX Chlorinated Herbicides NA SW 8151A
TAL Metals and Mercury NA SW 6010B/7470A
Chloride EPA 300.0 NA
Sulfate EPA 300.0 NA
Nitrate EPA 300.0 NA
Phenols EPA 420.1 NA

App. = Appendix

MCAWW = Methods for Chemical Analysis of Water and Wastes

NA = not applicable

PCBs = polychlorinated biphenyls

SVOCs = semi-volatile organic compounds

VOCs= volatile organic compounds
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1.0 INTRODUCTION

This Site Safety and Health Plan (SSHP) describes the site-specific health and safety
requirements which are to be followed for the WP for CAFB in Clovis, New Mexico. BHATE
has prepared this document for CAFB under an ID/IQ contract with the USACE, Omaha District
(Contract No. DACA45-99-D-0017).

The SSHP provides site-specific field activities and health and safety requirements applicable to
field operations and is based upon and references a BHASP completed for CAFB by Foster
Wheeler Environmental Corporation (Foster Wheeler, January 2000). Bhate will enforce the
requirements of all of the project health and safety plans for site personnel. BHATE and
subcontractor personnel are required to comply with the requirements of all project health and
safety plans and the OSHA standards contained in Title 29 of the CFR 1910 and 1926.
Subcontractors will also be responsible for site safety related to or affected by their operations (e.g.,

drill rig safety and construction safety).

2.0 TRAINING
The SSHP and the BHASP will be provided to all personnel before initiating field operations. The
BHATE designated Site Safety Health Officer (SSHO), responsible to BHATE’s CIH, will be
continually on site to implement and enforce the health and safety procedures outlined in the SSHP
during all site operations. The SSHO will issue a copy of both plans to all personnel, will review all
applicable information to ensure worker understanding of the measures employed to guard health

and safety.

The BHATE CIH, experienced in hazardous waste site operations, will be responsible for the
implementation and oversight of the project health and safety program as presented in this SSHP.
This SSHP will be signed and dated by the BHATE CIH and SSHO/PM prior to commencing any
field activities. Before work area entry, all site personnel and visitors must attend a general safety
and health briefing session, to be conducted by the SSHO. The briefing will cover potential site

hazards and specific requirements of the SSHP.
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3.0 SITE HISTORY
Detailed information is provided in the Site Location and History Section (Section 2.0) of the

FSP. Therefore, the information will not be presented again here.

4.0 SCOPE OF WORK
Detailed information is provided on the project scope of work in Section 3.0 of the FSP.

Therefore, the information will not be presented again here.

4.1 PROJECT PERSONNEL
A list of personnel participating in the field project is presented below. Medical and training
certificates for all identified project personnel will be maintained at the Bhate office with a copy

of each in a site field folder.

Bhate Project Health and Safety Manager: Judith McBride, CIH
(205) 918-4000

Bhate Project/Program Manager: Richard Burdine, P.G.
(877) 849-0513 (Office)
(850) 585-7813 (Cellular phone)

Site Safety and Health Officer: Dewey Trapp, P.G.
(205) 918-4000

USACE Project Manager: Tom Zink
(402) 221-7666

5.0 SITE CHEMICALS OF CONCERN
Health and safety information for the contaminants known to be present are summarized below

and on the applicable material safety data sheet located in the Appendix of the BHASP (Foster
Wheeler, February 2000). The following constituents are known to have been detected in some
concentration above the method detection limits in the groundwater in areas LF-03, LF-04 and

LF-25.
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Constituent Detected Concentration
Carbon tetrachloride f.epg/l
Toluene 6.8 ng/l
Arsenic 0.022 mg/l
Barium 0.064 mg/I
Copper 0.0059 mg/l
Selenium 0.0068 mg/1
Tin 0.32 mg/l
Vanadium 0.019 mg/l
Zinc 0.013 mg/l

6.0 HAZARD ASSESSMENT
Hazards associated with the work activities include safety around heavy machinery, heat stress,
safety from indigenous life (i.e. snakes) and physical safety hazards in the form of fallen trees,
branches, briars, debris piles and uneven terrain are present at the job site. Care should be taken
when working in the area. These hazards are discussed in detail beginning in Section 4.0 of the
BHASP (Foster Wheeler, February 2000) (Appendix III B). The Hazard Task Analysis (HTA)
forms are included as an Appendix to this SSHP. BHATE and all its subcontractors will adhere to

the General Safety Rules for contractors which is also presented as an Appendix to this SSHP.

7.0 ENVIRONMENTAL MONITORING

7.1 CONTAMINATED AIRBORNE DUST

No contaminants have been detected in the soils of the site; hence, contaminated airborne dust is not
expected to be of concern. As a preventative measure, site personnel will monitor the breathing
zone of sample collection personnel during sample collection tasks with an organic vapor analyzer

equipped with a flame ionization detector.

72  NOISE

During the use of heavy equipment or work near a potential noise hazard(s), site personnel will use

appropriate hearing protection.

i1 L 13
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8.0 PERSONAL PROTECTIVE EQUIPMENT

8.1 RESPIRATORY PROTECTION

If VOC vapor concentrations in the breathing zone exceed the 5% of the ambient background value,
all site personnel in the exclusion zone shall cease work and allow conditions to stabilize for a
period of 10 minutes. If after restarting work, vapor concentrations again exceed the 5% value, all
workers will move to Level D modified or Level C PPE. The SSHO may require greater levels of

respiratory protection.

8.2  NON-RESPIRATORY PROTECTION
At a minimum, non-respiratory PPE will consist of Tyvek coveralls, neoprene steel-toe/shank boots,
and chemical-resistant gloves. If wet/free product conditions are encountered and contact/splash

hazards exist, Saranex coveralls and chemical/splash goggles will be worn.

9.0 DECONTAMINATION CONTROL MEASURES

A detailed discussion of decontamination control measures including site organization and control,
decontamination procedures, medical emergencies, and first aid, is presented in Section 9.0 of the

BHASP (Foster Wheeler, February 2000).

10.0 EMERGENCY CONTACTS
Emergency contact n umbers shall be conspicuously posted on site for easy access by all

personnel.

Emergency Telephone Numbers

Fire Department (Base) (505) 784-2578
Oft-Site Emergency Services 911

On-Site Emergency Services 475-1117

Ambulance Service 911 or 784-4033
Police 911 or 784-4111
Ambulance (Base) (505) 784-4033 or 911
Base Hospital (505) 432-6866

Plains Regional Medical Center (505) 769-2141

2100 North Thomas Boulevard
Clovis, New Mexico 88101
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Information and Response Organizations

CHEM TREC 1-800-424-9300
Poison Control Center (National) 1-800-432-6866
Poison Control Center (New Mexico) 1-800-432-8802
Toxic Substances Control Act Hotline (202) 554-1404
National Response Center 1-800-424-8802
Resource Conservation and Recovery Act Hotline 1-800-424-9346

11.0 REFERENCES

Foster Wheeler Environmental Corporation, Basewide Health and Safety Plan Cannon Air Force
Base, February 2000

USACE, Omaha District, General Chemistry Supplement to the Scope of Services for Studies,
January 2000

£E 3 £ 3 £ 32 FE 3 £ 3 C3 E 3 E22 ER2 B3 BEA EX EX EX B2 B2 B2 Rk 2



E1 1 £ 1 1 11

CANNON AIR FORCE BASE, MONITORING WELL INSTALLATION AND LONG-TERM MONITORING — HAZARD TASK ANALYSES

TASK/ACTIVITY: Mobilization/Demobilization

PREPARED BY/DATE: Jeffrey Kogut, April 2001

TASK DESCR'PT'ON Potential Hazard(s) & Controls REQU'RED PPE: Level Do 6.4
Since mobilization/demobilization activities will occur | SHps, TrPS, FalS....ooweeeeevseeroeeeeoooooooeooioiiioo o 8.1 ¢ Hard Hat
without contact with contaminated materials.

Heavy EQUIDMENE... ...ttt eeee e e anae s 8.13 e  Full-length Pants

Safety-toe Boots

EQUIPMENT TO BE USED MONITORING REQUIREMENTS PROJECT/TASK SPECIFIC TRAINING/MEDICAL MONITORING
REQUIREMENTS REQUIREMENTS

Site Support Vehicles Noise EXposure.........cccooevvveccrennecnnennen. 8.29 General Site Safety Rules for Section ....coceiveccee e, 5.0
Contractors

Truck-Mounted Drilling Rig Heat Stress Monitoring.........cccccoccueeennee, 8.6




CANNON AIR FORCE BASE, MONITORING WELL INSTALLATION AND LONG-TERM MONITORING — HAZARD TASK ANALYSES

Task/AcTiviTy: Groundwater Sample Collection

PREPARED BY/DATE: Jeffrey Kogut, April 2001

TASK DESCRIPTION POTENTIAL HAZARD(S) & CONTROLS REQUIRED PPE: Modified Level D.......ccoovren... 6.4
Collection of groundwater samples presents the | Slips, Trips, FallS. ...t 8.1 e Hard Hat

potential for skin contact with contaminated water and Full-lenath Pant

the inhalation of fine mists through mMuUCOUS | SPIAShES N SPIIIS.........ccoeeveeveeeeeeerreeerensesssrrresesseesensessesssssesassenssensans 8.2 ¢ Full-length Fants

membranes (eyes, nasal passages). This will be
controlled by use of protective clothing and the
monitoring of the breathing zone with a potable
flame-ionization detector.

PCBs

Metals

Pesticides
Volatile Organic Compounds *
Semi-volatile Organic Compounds

SEE MSDS FOR THE FOLLOWING:

Safety-toe Boots

Safety Glasses

Hearing Protection

Outer Prot. Gloves

Inner Prot. Gloves

Full-face Respirator (available for
use)

Organic Vapor Cartridges (available

for use)
EQUIPMENT TO BE USED MONITORING REQUIREMENTS PROJECT/TASK SPECIFIC TRAINING/MEDICAL MONITORING
REQUIREMENTS REQUIREMENTS
1. Excavation Equipment WOrkSpace ......coccceemevveeveinnieeeeeenieireenes 6.1 Site Control And Work Zones.6.1 Section ..o 5.0
2. Hand and Portable Power Tools WOTK ATBA ...cevveteeeerireieriiiriceer e eeeneeereere e 6.1 General Decon Procedures....9.0
3. Sample Collection Equipment
NOISE...cciiiiieieiiier e reae e 7.8 Personnel Decontamination...9.1
Heat Stress Monitoring........cceecvevicveneeenes 8.6 Equipment Decontamination9.2-9.3
Emergency Procedures........ 10.3
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CANNON AIR FORCE BASE, MONITORING WELL INSTALLATION AND LONG-TERM MONITORING — HAZARD TASK ANALYSES

Task/AcTiviTy: Soil Boring Advancement and Soil Sample Collection i

Monitoring Well Installation PRePARED BY/DATE: Jeffrey Kogut, April 2001
TASK DESCRIPTION POTENTIAL HAZARD (s) & CONTROLS REQUIRED PPE: LevelDu.ueceece 6.44
Ground personnel will be subject to the physical | Slips, Trips, Falls..................... 8.1 | SEE MSDS FOR THE e Hard Hat
hazards associated with moving heavy machinery, FOLLOWING: : Eull| h P
and potentially to hazardous noise levels. Generation | Heavy Equipment.................. 8.13 * Full-length Pants
of noxious vapors from subsurface sources is a PCBs e Safety-toe Boots
possibility. Monitoring of breathing zone will be | Fall Protection....................... 8.28 | Pesticides
required during drilling and well construction activities Volatile Organic Compounds ¢ Safety Glasses
since site contaminants may be released. Borings | Power Tool Safety.................. 8.4 | Semi-volatile Organic Compounds o Hearing Protection
may encounter underground piping, electrical lines or Metals . )
other utilities, and facility diagrams shall be consulted | Overhead Utilities.................... 8.8 e Full-face Respirator (available for
during work planning to minimize this hazard. The use)
work area shall be considered a controlled work area. | Buried Utilities..............c......... 8.9
e Organic Vapor Cartridges (available
for use)
EQUIPMENT TO BE USED MONITORING REQUIREMENTS PROJECT/TASK SPECIFIC TRAINING/MEDICAL MONITORING
REQUIREMENTS REQUIREMENTS
1 Drilling Equipment WOrKSPaCE ....cereee e 6.1 Site Control And Work Zones. 6.1 Section ......cocciieiiier e 5.0
2. Hoisting and Rigging Equipment Work Area Boundary..........coeviininnnnnn, 6.1 General Decontamination....... 9.0
3. Portable Hand and Power Tools
Organic Vapors ........ccceniemnmnseecseninens 7.2 Personnel Decontamination ...9.1
4. Steam Cleaner
NOISE EXPOSUTE.....coeviieeieeeiearreeenirennnens 7.8 Equipment Decontamination9.2-9.3

Heat Stress ..., 8.6 | Emergency Procedures........ 10.3




CANNON AIR FORCE BASE, MONITORING WELL INSTALLATION AND LONG-TERM MONITORING — HAZARD TASK ANALYSES

TAsk/AcTiviTY: Monitoring Well Abandonment

PREPARED BY/DATE: Jeffrey Kogut, April 2001

TASK DESCRIPT'ON POTENT|AL HAZARD (s) & CONTROLS REQU'RED PPE: Level D 6.4
Ground personnel will be subject to the physical | Slips, Trips, Falls..........cccoo...... 8.1 | SEE MSDS FOR THE e Hard Hat
hazards associated with moving heavy machinery FOLLOWING: Eull h
and exposure to potentially hazardous noise levels. | Heavy Equipment Operations 8.13 ¢ ull-length Pants
Generation of noxious/hazardous vapors from PCBs e  Safety-toe Boots
subsurface sources is a possibility. Overhead Utilities.................... 8.8 | Pesticides
Volatile Organic Compounds * Safety Glasses
Buried Utilities ..........c.oecevrunnn. 8.9 S‘erpil-volatile Organic Compounds e Hearing Protection
etals
Power Tool Safety................. 8.15 e Full-face Respirator (available for

use)
Organic Vapor Cartridges (available
for use)

EQUIPMENT TO BE USED MONITORING REQUIREMENTS PROJECT/TASK SPECIFIC TRAINING/MEDICAL MONITORING
REQUIREMENTS REQUIREMENTS
2 Drilling EQuipment Workspace.......ccccvcveivcinneeciee e 6.1 Site Control And Work Zones.6.1 Section ...covveeie e, 5.0
2. Hoisting and Rigging Equipment Work Area Boundary.......c.ccooevvecevnennee. 6.1 General Decon Procedures....9.0
3. Portable Hand and Power Tools
4. Steam Cleaner Organmic Vapors........cccceevvvceniennceneneennns 7.2 | Personnel Decontamination ...9.1
NOISE....coriiiiiirri e 8.29 | Equipment Decontamination9.2-9.3
Heat Stress .....ccoveiceeceneeeceeeeec e 8.6 | Emergency Procedures........ 10.3
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General Safety Rules for Contractors

GENERAL SAFETY RULES FOR CONTRACTORS

Introduction

The rules and requirements contained in this
attachment have been written for the guidance of
Contractors who are performing work under contract
with Bhate Environmental Associates, Inc. (Bhate).
This booklet prescribes general requirements.
Additional specific rules may be necessary to ensure
the safety of workers on a particular job. The
Contractor, working in collaboration with the Bhate
representative, will be expected to establish such
additional rules and procedures as may be necessa.r?f
to conduct a safe operation and comply with all
Bhate, regulatory, and insurance requirements and
those of our clients. Bhate health and safety
professionals are available to assist.

The term Contractor, as used in this attachment, shall

be understood to include any and all persons, sole

groprietorships, partnerships, corporations, or other

Bl;lsmess ventures under contract, oral or written, to
ate.

Contractor is responsible for informing its
subcontractors of these requirements, for directing
and supervising work of subcontractors, and for
assuring that its subcontractors adhere to the
requirements herein. Bhate may request Contractor
to provide proof of its subcontractor’s adherence to
all rules and regulations and will prohibit access to
Bhate property or job sites or our client’s property for
those Contractors not in compliance.

In order to assist Contractor in following these
instructions, a Bhate Representative will be assigned
to the Contractor to act as Bhate’s agent in all matters
relative to work activities at Bhate facilities or job
sites. Under no circumstances shall any work be
started until the Bhate Representative has been
contacted, a job orientation has been conducted by
the Bhate Representative, and all permits, insurance,
Bhate, client, and regulatory pre-job requirements
met.

The Bhate Representative and the Bhate Health and
Safety professionals are authorized to stop any work
which they may consider hazardous to Bhate
ersonnel or equipment or Contractor personnel.
his authority may be delegated to appropriate
individuals.

General Safety Rules and Requirements
Accident Reporting

All accidents (personal and [;{openy damage) shall be
reported orally to the Bhate Representative as soon as
emergency conditions no longer exist. A written
report shall follow within 7 days after emergency
conditions are resolved.

GSRC-1

Alcohol, Firearms, etc.
Alcoholic beverages, illegal drugs or narcotics, or
guns and ammunition are not permitted on Bhate
property or job sites. Personnel under the influence
of alcohol or drugs shall not be allowed on Bhate
property or job sites.
Approvals
The Contractor shall be required to obtain pertinent
work permits or authorization and approval from the
Bhate Representative before:
- Working on existing pipelines or equipment
- Entering tanks or closed vessels
- Entering any designated high-hazard areas
- Using torches, electrodes, electronic motors,
forges, soldering irons, any open flames, or
any device which could produce sparks or
ignition source

- Closing walkways, roads, or restricting
traffic

- Starting excavations
- Removing tanks from excavations
- Backfilling excavations

- Using utilities such as steam, water,
compressed air, or electricity

- Sandblasting, spray painting: or guniting

- Storing flammable materials such as
gasoline, oil, paints, oxygen cylinders, etc.

- Walking or working on roofs of buildings or
equipment

- Drilling, boring, preparing test pits, or using
geophysical equipment or any other
exploratory equipment requiring penetration
of surfaces

- Operating cranes or similar equipment near
overhead power lines or pipelines

- Opening cutting through firewalls or berms

- Fueling or reBairing Contractor operating
equipment on Bhate property or job sites.

Security
For security reasons, entrance to and exit of Bhate

facilities and job sites is restricted to those areas
designated as the Contractor’s work area.

Revised - June 14, 2001




General Safety Rules for Contractors

Speed Limits

All vehicles on Bhate job sites and facilities must
observe a maximum speed limit of 10 mph unless
otherwise posted.

Vehicle Safety

- All vehicles must be parked in authorized
areas only.

- There will be no passing of moving vehicles
at job sites where there are narrow roads
and short-sight distances.

- Vehicles will only be operated by personnel
with valid licenses and good driving
records.

- Vehicles shall have all required inspection
and operating permits.

- Seat belts shall be used.
Safe Work Practices
Communication

Communication and coordination is vital to prevent
accidents on construction sites. Every worker must
be aware of equipment operating in his vicinity.

Confined Space Entry

Confined spaces include storage tanks, bins, sewers,
in-ground vaults, degreasers, boilers, vessels, tunnels,
manholes, pits. etc. These enclosures, because of
inadeguate ventilation and/or the introduction of
hazardous gases and vapors, may present conditions
that could produce asphyxiation or injury.

Before entering a_confined space, Contractor must
notify the Bhate Representative of intent to enter.
The = Bhate Representative will review with
Contractor the safe entry requirements which include:

Removal of Contents. Before entering, confined
spaces should be as clean and free of hazardous
materials and chemicals as possible. Where
appr(zgriate, confined spaces may be purged by water
or other suitable means. Purging with hazardous
solvents should be avoided where possible.

Isolation. All input lines, which discharged into the
confined space, s%all be disconnected and capped or
isolated. The use of a single in-line valve shut-off as
the sole means of isolating the confined space from
any input lines is prohibited.

However, the use of a double in-line valving
arrangement with a vent or drain in between the two
valves is acceptable provided that dangerous air
contaminants are not introduced by such venting.
Isolation valves shall be locked closed, vent or drain
valves shall be locked open, and that person
performing the job shall keep the key.

Electrical Lockout. = Where electrical devices
located within the confined space (motors, switches,
etc.) are to be repaired or worked on, the line-
disconnect switches supplyi% the power must be
tagged and locked in the "OFF" posttion. The lock

key is to be kept by the person performing the job,
and only this person is authorized to unlock the
switch and remove the tag upon completion of the
{ob. Where more than one person is working on the
ine, each must place a lock on the switch and retain

his own key.

- Where there are multiple sources of power
to an electrical device that supplies power to
the device through an automatic or manual
bus transfer switch, lockout devices must be
placed on the breaker nearest to the
electrical device that is to be isolated, and an
electrician shall test the power supply lines
to ensure that power has been secured.

- Line-disconnect switches supplying power
to any mechanical apparatus in the confined
space (mixers, conveyors, etc.) must also be

taﬁged and locked in the "OFF" position.

This must be done for any entry, even

though work will not be performed on the

apparatus itself.

Securing of Covers. All manhole and cleanout
covers shall be removed and the openings maintained
clear of any obstructions. When hinged doors or lids
are provided, they shall be secured so they cannot
close. See Excavations and Trenches for guarding
requirements.

Testing Atmosphere. A qualified person (NIOSH
Publication No. 80-106) usin% only e?uipment
agproved and tagged for Class 1, Division 1 locations
shall make appropriate tests of the atmosphere in the
confined space and place a record of the test results at
the entrance to the confined space. Testing shall
ensure the following:

- Combustible gas and vapor concentrations
do not exceed 10 percent of the lower
explosive limit

- O)gfgen content is no less than 20 percent
and no greater than 25 percent

- Appropriate respiratory protective
equipment and other appropriate personal
protective devices have been provided for all
employees when concentrations of toxic
materials exceed established threshold limit
values (TLVs).

Continuous Monitoring. If the nature of the work
to be performed introduces, or has the potential to
introduce, harmful air contaminants, continuous
monitoring of the atmosphere and/or the oxygen
content drops below 20 percent, all personnel shall
evacuate the confined space immediately.

Ventilation. All confined spaces found to be unsafe
must be ventilated by means of mechanical exhaust
systems arranged so as to avoid recirculating
contaminated air. The Contractor must contact the
Bhate Re%resentative to obtain approval not to
ventilate.

in the event of failure of the mechanical ventilation
system. The confined space shall be retested prior to

reentry following ventilation system repair.

Buddy System. At least two workers shall remain
outside the confined space. One standby worker shall

GSRC-2 Revised - June 14, 2001
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General Safety Rules for Contractors

be stationed d]ust outside the access opening of the
any confined space while such space is occupied.
This person shall:

- Maintain continuous awareness of the
activities and well-being of the occupant in
the confined space

- Be able to maintain communication at all
times

- Be alert and fully capable of quickly
summoning help

- Be physically able and equipped to assist in
the rescue of an occupant from a confined
space under emergency conditions.

Safety Gear and Personal Protective Equipment.
All Contractor employees must be instructed in

accordance with O regulations regarding safety
gear and personal protective clothing, hard hats,
respirators, lifelines, and harnesses. Such

instructions shall be received and documented before
entering any confined space.

Compressed Gas Cylinders

Valve protection caps. Valve (Frotcction'caps shall
be in place when compressed gas cylinders are
transported, moved, or stored.

Cylinder valves. Cylinder valves shall be closed
when work is finished and when cylinders are empty
or are moved.

Compressed gas cylinders.  Compressed gas
cylinders shall be secured against rolling or tipping
(roped or chained) at all times, except when cylinders
are actually being hoisted or carried.

Gas regulators. Gas regulators shall be in proper
working order while in use.

Leaks. If a leak develops in a gas cylinder, after
donning appropriate safety equifpment, immediately
remove it to a safe location. If the leak cannot be
corrected, report it to the Bhate Representative.

Identification of Contents. Cylinders should be
permanently marked or stenciled to identify the type
of gas in the cylinder.

Breathing Air. All compressed breathing air shall
meet OS specifications for breathing air quality.
All compressed breathing air cylinders shall have
their contents checked at the job site for correct
oxygen concentration and rejected for breathing air if
the oxygen concentration is not 20.7% 0.2%.

Oil and oily rags. Oil and oily rags shall be kept
away from oxygen equipment. .
Cranes, Hoists, and Other Heavy Equipment

Contractor personnel will not be permitted to use
hoists and powered apparatus belonging to Bhate
unless approval is obtained in each instance from the
Bhate Representative.

ROPs. Roll over protection shall be used when
conditions or regulations call for such use.

Cutting or Welding

Hot Work/Welding/Burning. "Hot Work"
authorization must be obtained from the Bhate
Representative before any welding, cutting, or other
"hot work" is done. "Hot work" permits and results
of tests are to be submitted to the Bhate
Regresentative at the completion of the job or at the
end of each workday.

Welding Flash. Noncombustible or flame-proof
shields or screens must be provided to protect welder
or others who might be harmed by direct rays or arc.

Personal Protective Equipment. Goggles, gloves,
aprons, and other personal protective equipment
appropriate to the job shall be used.

High Fire-Hazard Areas

- Contractor personnel are responsible to see
that a fire watch is maintained and all
adjacent combustible materials are protected
or removed as designated by the Bhate
Representative.

- Contractor shall provide his own calibrated
combustible gas meter or other instruments
for checking areas before hot work.

- Documentation of calibration shall be
submitted to the Bhate Representative for
review.

- Contractor is responsible for all testing and
monitoring  required b{ applicable
regulations and to assure work place safety.

-  Bhate shall have the right, not the
responsibility, to perform additional testing.
Bhate testing shall not be in lieu of
Contractor's requirements.

- In the event of a bona fide emergency, such
as emergency spill response work, and
where the Contractor warrants that he cannot
conduct the required testing, Bhate ma
upon written agreement then conduct all
tests necessary to assure safety and
regulatory compliance. The Contractor shall
cosign the "hot work" permit form when
Bhate personnel conduct tests.

- Contractor shall provide his own fire
extinguisher(s) for welding and cutting, as
designated by the Bhate Representative.

Electrical Safety

Grounding. The noncurrent-carrying metal parts of
fixed, portable, or plug-connected equipment shall be

ounded. Since ground wires canqbreak, they shall

e tested with an electrical resistance meter to assure
conductivity as often as necessary to assure safety.
Portable tools and appliances protected by an
approved system of double insulation need not be
grounded.

Extension Cords. Extension Cords shall be the
three-wire type for grounded tools (two-wire is
permissible for double-insulated tools) and shail be
protected from damage; do not fasten with staples or
extend across an aisle way or walkway. orn or
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frayed cords shall not be used. Cords shall not be run
through doorways where the door could cut or
damage them.

Light Bulbs. Exposed bulbs on temporary lights
shall be guarded to prevent accidental contact, except
where bulbs are deeply recessed in the reflector.
Temporary lights shall not be suspended by their
electric cords wunless designed for this use.
Explosion-proof bulb covers shall be used when
contact with flammable vapors or gases is likely and
shall meet Class I, Division I requirements.

Electrical Receptacles. Receptacles for attachment
plugs shall be of the approved, dead-front, concealed
contact type. Where different voltages, frequencies,
or types of current are supplied, receptacles shall be
of such design that attachment plugs are not
interchangeable.

Wet Environments. =~ Work done in wet
environments shall require ground fault interrupters
and water-tight connectors. »

Emergency Equipment

Bhate’s fire equipment is not to be moved, relocated,
or otherwise rendered inaccessible unless the Bhate
Representative grants specific permission in each
case.

Self-contained  breathing apparatus, first aid
equipment, fire blankets, stretchers, eyewash
fountains, and deluge showers are not to be moved,
relocated, or blocked without the express permission
of the Bhate Representative.

Excavations and Trenches

Permits. Before any excavation work begins, all
required permits shall be obtained.

"Dig-Alert". Before any excavation work begins,
the existence and location of underground pipes,
electrical conductors, etc., must be determined by
Contractor who shall in turn notify the Bhate
Representative.

Cave In Protection. The walls and spaces of all
excavations and trenches (which will be entered by
people) more than 4 feet deep shall be guarded by
shoring, sloping of the ground, or some other
equivalent means, in accordance with Cal/OSHA
regulations.

Daily Inspections. Daily inspections of excavations
shall be made by the Contractor. If there is evidence
of possible cave-in or slide, all work in the
excavation shall cease until the necessary safeguards
have been taken.

Egress. Trenches more than 4 feet deep shall have
ladders or steps located so as to require 10 feet or less
of lateral travel between means of access.

Backfill. All trenches shall be backfilled as soon as
practical after work is completed and all associated
equipment removed.

Housekeeping. All Contractor equipment, such as
pipe, rebar, etc., shall be kept out of traffic lanes and
access ways. Equipment shall be stored in a manner

GSRC-4

which ensures the safety of Bhate and Contractor
employees at all times.

Fall In Protection. All trenches shall be completely
guarded on all sides. Standard guardrails are
referred. However, when wooden or metal
arricades are used for trench guarding, they shall be
spaced no further apart than 20 feet, and at least two
feet from the edge of the trench. Such barricades
shall be at least 36 inches high when erected.

- Battery-lighted barricades shall be used as
follows:

(1) A minimum of two battery-lighted
barricades shall be used at corners,
one on each side of the barricade.

(2) At least one battery-lighted barricade
shall be used where vehicular traffic
approaches the trench at right angles.

(3) Where trenches parallel roadway,
distance between battery-lighted
barricades shall not exceed 40 feet
unless this requirement conflicts with
Item (1), above, and additional units
are required.

(4) All battery-lighted units shall be
serviced as necessary to ensure
equipment is operating.

- Caution tape shall be stretched secure;ilfr
between barricades. The caution tape shall
be at least 3/4-inch-wide and shall be yellow
or yellow and black and may have the words
"CAUTION - DO NOT ENTER."

- Barricaded sections immediately adjacent to
where pedestrians cross trenches shall be
arranged to direct pedestrians to the
walkway or bridge.

Encroachment. Use of other trench excavating
equipment, or storage of equi%ment or supplies
within a distance equal to the depth of the trench, will
not be permitted without approval by the Bhate
Representative.

Bridges. All pedestrian bridges shall be of sufficient
strength to prevent no greater vertical deflection than
one-half inch when a 250-pound weight is applied to
the center of the bridge.

- Handrails shall consist of intermediate and
top rails on both sides of the bridge. The top
rail shall be between 42 and 45 inches above
the walking surface and be capable of
withstanding a lateral force of 200 pounds
against the center of the top rail.

- Al surfaces, which a person could
reasonably contact, should be sufficientl
free of splinters, nails, or protrusions whic
may cause injury.

- All bridges intended for vehicular traffic
shall be constructed to withstand twice the
load of the heaviest vehicle anticipated.

Revised - June 14, 2001
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General Safety Rules for Contractors

Earth Grading Activity

Vest. All persons within an area where earthmovin
are operating shall wear a safety vest or jacket at
times. Vests may be red, orange, or day-glo green in
color, but bright or fluorescent orange is preferred.
Significantly faded or damaged vest must be
replaced.

Communication. Anytime a test pit is to be
excavated, the technician shall notify the grading
contractor’s authorized representative for that area.
That individual may be acting in the capacity as a
dump man, operator, or supervisor from an
independent vehicle. Advise that representative of
the test pit location and request their cooperation to
promote safety during the test period. is should
include their advising those under their supervision of
your existence in the grading area. Make a notation
on your records of the name of the individual with

whom you spoke: so that the communication is

documented.
- Provide notice to the grading contractor
- Identify location of test pit

- Request the cooperation through the
completion of the tests and document
accordingly.

- Aflag must be affixed to any vehicle drivin
in an earth grading activity area and hazar
warning lights shall be operated.

Flags. Every over-the-road vehicle operating in the
area of earthmoving equipment activity must carry a
flag. The flag must be at least 300 square inches in
area with no dimension less than 12 inches. Flags
must be high visibility red, orange, day-glo green and
mounted approximately 12 feet above grade level.

Hazard Warning Lights. Every over-the-road
vehicle operating in the area of earthmoving
equipment activity must operate the hazard warning
flashers at all times.

Rotating or Flashing Beacon. All vehicles
stationary in the grading area shall use a rotating or
flashing amber beacon or strobe light on the top of
the cab of the vehicle during all field testing.

Orientation of Test Pits. The technician is
responsible for selecting a test pit location.
paramount concern is the technician’s safety. The test
pit should be located behind the establishegl pattern of
%yading equipment and outside any existing patterns.
he orientation of the pit should include the use of
the technician’s vehicle as a barrier to potential
oncoming traffic. The waste pile created from the
excavation of the test pit should be opposite the
vehicle so that the test pit is positioned between the
vehicle and the waste pile. A flag shall be placed
immediately on top of the waste (spoil) pile,
satisfying the same requirements as the vehicle flag.

Zone of Non-Encroachment. The location of the
test pit must be selected so that no earthmoving
equipment will approach closer than 50 feet from the
center of the test pit. This is not only for the
technician’s safety, but to ensure the integrity of the
test. Excessive vibration from the operation of

earthmoving equipment operating too closely may
impair the accuracy or spoil the test results.

Completion of Tests. Immediately upon completion
of tests, record the data and withdraw flags and
vehicles outside the grading area to record notes and
do calculations.

Fire Prevention

Bhate Representative, or his designee, is authorized
to correct any condition which he may consider a fire
hazard. In any emergency, the site personnel are
authorized to act directly with Contractor’s Foreman
in regard to fire hazards without waiting for the Bhate
Representative.

Floor Openings

Floor openings shall be guarded by substantial

_ barriers, railings, and/or covering materials strong

enough to sustain twice the load of pedestrians or
vehicular traffic. Barriers will be supplied by the
Contractor.

Where a danger of falling exists for personnel,
elevated floor areas must be f)rov1ded with guardrails.
In addition, toeboards shall be provided when the
possibility of falling objects striking personnel below
exists.

High-Hazard Areas

Although this list may not be all-inclusive, there are
certain areas and operations at Bhate facilities and
job sites where extra precautions must be taken

ecause of the nature of the hazards. When startin
up any operation, the Contractor is required to chec
with the Bhate Representative for a review of the
safety and health rules which apply before entering
any of the following areas:

- Confined spaces (tanks, manholes, vaults,
pits, etc.)

- Laboratories
- Chemical storage and disposal areas.

The contractor is also required to check with the
Bhate Representative before any work is done on a
flammable gas or solvent line; a tank or vessel that
presently contains, or has contained, a flammable
material: and before making an excavation anyplace
on the site.

Housekeeping

Material should be carefully stacked and located so
that it does not block aisles, doors, self-contained
breathing apparatus, fire extinguishers, fire blankets,
stretchers, emer%_encgr eyewash fountains, emergency
safety showers, fixed ladders, stairways, or electrical
breaker panels.

- Nails protruding from boards must be
removed or bent over.

- All work areas shall be kept clear of form
and scrap lumber and all other debris.
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- Combustible scrap, waste materials, and
debris shall be removed at regular and
frequent intervals.

- Containers shall be provided for the
collection and separation of refuse by type.
Covers shall be provided on containers used
for flammable, combustible, or harmful
substances.

- Overhead storage of debris, tools,
equipment, pipes, etc., is prohibited.

- At the end of each work day, Contractor
shall provide for pick up of all debris such
as paper, rags, empty cans and bottles, etc.

Ladders

The use of ladders with broken or missing runFs or
steps, broken or split handrails, or with other faulty or
defective construction is prohibited.

- Ladders must not be placed adjacent to a
door unless the door is locked or guarded.

- Metal ladders shall not be used for electrical
work.

- Tie off top of ladder to structure.
Medical Service and First Aid

Emergency Medical Service. Preplanned
emergency medical service shall be provided as
designated by Contractor and approved by the Bhate
Representative.

First Aid Kit. Each Contractor shall provide a first
aid kit for his employees which meets minimum
OSHA requirements.

Mobile Cranes

Mobile cranes, including portable crane derricks,
power shovels, or similar equipment, shall not be
?perated within ten feet of overhead electrical power
ines.

Overhead Work

No overhead work shall be performed when, as a
result of that work, the possibility of a falling object
striking any person exists. Do not work above any
person at any time.

Personal Protective Clothing and Equipment

In certain construction and maintenance operations,
personal protective equipment such as safety glasses,
chemical %o&gles, respirators, hard hats, and
protective clothing is required. The type of protective
equipment to be worn will be determined b¥ the
deﬁree of exposure to the potential hazard. There
will be very few occasions when hard hats and eye
rotection will not be required at Bhate job sites.
en in doubt of the safety measures to be observed,
Contractor shall contact the Bhate Health and Safety
Section. This shall not, however, relieve Contractor

of his responsibilities to determine appropriate
protection.

Eye protection is required when engaging in such
operations as the following:

- Drilling, chipping, grinding, wire brushing
- Handling caustics and acids

- Breaking bricks or concrete

- Hammering chisels, drift pins, etc.

- Burning or welding

- Other situations which create a possible eye
hazard, e.g., chemical environments.

Photographs

Only Bhate photograghers, with permission from
DIPEF, are permitted to carry cameras or take
pictures. If progress or finished construction
photographs are desired, request for same should be
made through the Bhate Representative.

Power Tools

Power and Air-Actuated Tools. Gasoline-powered,
electric, or air-actuated tools are not to be used on
Bhate property or job sites without prior approval of
the Bhate Health and Safety Department. To obtain
approval, Contractor must contact the Bhate
Representative.

Explosive-Actuated Tools. Explosive-actuated
gpowder-actuated) fastening tools shall meet the

esign re(ﬁxirements in "American National Standard
Safety equirements for  Explosive-Actuated
Fastening Tools" (ANSI A10.3-1970). A tool which
does not meet these design standards cannot be used.

- Power tools shall never be left unattended in
a place where they would be available to
unauthorized persons.

- Power tools shall not be used in explosive or
flammable atmospheres.

Fall Protection

Ap(})ropriate fall protection, such as safety harness
and lanyard, must be worn when worker is exposed
to falling more than 6 feet. Lanyard or lifeline must
be tied off to appropriate structure capable of
supportin% five times the weight of the person
(nominal 1000 pounds).

- Appropriate fall protection, such as safety
harness and lanyard, must be worn when
working above eight feet on straight or
extension ladders when the work involves
gushing, pulling, or action which may

islodge the person from the ladder.

- Safety harnesses are also required on
swinging or portable scaffolds when
handrails and toeboards are not provided
feigtll)t feet or more above ground or floor
evel).

GSRC-6 Revised - June 14,2001
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General Safety Rules for Contractors

- Safety harnesses and lifelines (including
extraction devices for tog entry spaces) are
required on all work performed in confined
spaces where an oxygen deficiency or toxic
vapors may exist.

- All lifelines shall be safety secured to stable
and adequate supports.

- Safety harnesses and lifelines must be worn
on rooftops where there are no guardrails
a(rid where the work is within ten feet of the
edge.

Salamanders

- "Hot work" authorization must be obtained
from the Bhate Representative before using
a salamander.

- Salamanders must be a Factory Mutual or
Underwriters Laboratories-approved type.

- Position salamanders away from all
combustible material to reduce the
possibility of uncontrolled fire.

- Guard salamanders from traffic to prevent
them from being overturned.

Scaffolds

All scaffolds, whether fabricated on site, purchased,
or rented, shall conform to the specifications found in
ANSI A10.8, Safety Requirements for Scaffolding.
Rolling scaffolds shall maintain a three-to-one
height-to-base ratio.

- The footing or anchorage for a scaffold shall
be sound, rigid, and capable of carrying the
maximum intended load without settling or
displacement.

- Unstable objects, such as barrels, boxes,
loose bricks, or concrete blocks, shall not be
used to support scaffolds or planks.

-  No scaffold shall be erected, moved,
dismantled, or altered except under the
supervision of competent persons.

- Scaffolds and their components shall be
capable of supporting at least four times the
maximum intended load without failure.

- Guardrails and toeboards shall be installed
on all open sides and ends of platforms more
than 10 feet above the ground or floor.

- Scaffolds measuring four to ten feet in
height, and having a horizontal dimension of
less than 45 inches, shall have standard
guardrails installed on all open sides and
ends of the platform.

- Wire, synthetic, or fiber rope used for
suspended scaffolds shall be capable of
supporting at least six times the rated load.

- No rivetigﬁ, welding, burning, or open flame
work shall be performed on any staging

suspended by means of fiber or synthetic
rope. ;

- Tested fiber or approved synthetic ropes
shall be used for or near any work involving
the use of corrosive substances.

- All scaffolds, boatswain’s (bosun’s) chairs,
and other work access platforms shall
conform to the requirements set forth in the
federal OSHA Regulations for Construction
(29 CFR 1926.451) except where the
specifications in ANSI A10.8 7 or state or
local regulations are more rigorous.

Smoking and Open Flames

Smoking and the use of open flames are strictly
prohibited in areas where flammable liquids, gases,
or highly combustible materials are stored, handled,
or processed. Obey "No Smoking" signs. Smoke
only in designated areas.

Solvents and Paints

- Adequate ventilation must be maintained at
all times when paints or solvents are used.

- Personnel should use proper respiratory
protection and protective clothing when
toxicity of the material requires such
protection.

- Flammable solvents and materials must be
used with extreme caution when possible
sources of ignition exist.

- Flammable paints and solvents must be
stored in an approved (Factory Mutual or
Underwriters aboratories)  flammable
liquids storage cabinet when storage is
re%uired inside the buildings. If an approved
cabinet is not available, paints and solvents
must be removed from the building when
not in use.

- Flammable liquids must be dispensed in
safety cans with flash arresters bearing a
Factory Mutual or Underwriters
Laboratories approval. These containers
must be clearly identified as to their
contents.

- Material Safety Data sheets, for materials
used by the Contractor, shall be maintained
by the Contractor, and a copy provided to
the Bhate Representative.

Tarpaulins

When tarpaulins are required for the detection of hot
slag, dust, paint drippings, etc., or as security
barriers, they shall be flame-resistant and in good
condition.

Tools
Hand and power tools shall be kept in safe operating

condition. Mushroomed heads on cold chisels, star
drills, etc., are unsafe and should not be used.
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Hammers should have handles, which are not
cracked, split, or broken.

Nonsparking tools may be necessary in certain areas
where flammable materials are handled or where
sparks could create an explosion.

Transporting Material and Equipment

Extreme care must be taken while carrying sections
of pipe, conduit, and other materials to assure safety
to Bhate, Contractor, and client personnel and
%roperty. This includes, but is not limited to,

agging and use of two people to carry pipe of
lengths greater than 10 feet.

- Tools, materials, and equipment must not be
left unattended in access ways.

- Tools, material, and equipment shall not be
removed from the job site without
permission of the Bhate Representative.

Walking and Work Surfaces

- Workroom floors shall be clean and, to the
extent possible, dry.

- Drainage mats, platforms, or false floors
should be used where wet processes are
performed.

- Floors shall be free from protruding nails,
splinters, holes, and loose boards or tiles.

- Permanent aisles or passageways shall be
marked.

- Foor holes shall be protected by covers that
ea_\ée no openings of more than one inch
wide.

- Floor openings into which persons can
accidentally walk shall be guarded by
standard railing and toeboards.

- Open-sided floors, platforms, and runways
higher than four feet shall be guarded by
standard railings.

- Toeboards shall be used wherever people
can pass below, or where hazardous
equipment or materials are located below.

Warning Signs

All posted warning, safety, and security signs and
barriers shall be observed. Additionally, Contractor
shall provide warning signs, barriers, barricades, etc.
wherever such protection is needed. Where signs and
barricades do not provide adequate protection,
particularly along a road, flagmen shall be used.

Regulatory References

(a) Standard Operating Safety Guides, USEPA,
November 1984

(b) Occupational Safety and Health Guidance
Manual for Hazardous Waste Site Activities,
NIOSH 85-115, 1985

GSRC-8
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Title 29 of the Code of Federal Regulations,
Part 1910 (29 CFR 1910), Occupational
Safety and Health Standards
(USDOL/OSHA), with special attention to
Section .120, Hazardous Waste Operations
and Emergency Response

Title 29 of the Code of Federal Regulations,
Part 1926 (29 CFR 1926), Safeté and Health
Reéulations for onstruction
USDOL/OSHA), with special attention to
ection  1926.65, azardous  Waste
Operations and Emergency Response

Title 8 of the California Code of
Regulations, Chapter 4, Subchapter 7,
(commencing with Section 3200) General
Industry Safety Orders (Cal/OSHA), with
special attention to Section 5192, Hazardous

aste Operations and Emergency Response

Title 8 of the California Code of
Regulations, Chapter 4, Subchapter 4,
(commencing ~ with  Section  1500)
Construction Safety Orders (Cal/OSHA)

Title 22 of the California Code of
Regulations, Division 4, Chapter 30
(commencing  with  Section = 66000)
Environmental Health Standards for the
Management of  Hazardous  Waste
(California  Environmental  Protection
Agency, Department of Toxic Substances
Control)

Title 22 of the California Code of
Regulations, Division 2, Chapter 3,
(commencing with Section 12000) Safe

inking Water and Toxic Enforcement Act
Regulations (California Health and Welfare
Agency)

National Oil and Hazardous Substances
Contingency Plan

Contractors are expected to brief their
employees on these requirements and
enforce these rules with their employees.
Bhate management may stop or suspend
work at any time the Contractor fails to
comply with Bhate rules and regulations.
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Quality Assurance Project Plan
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Quality Control
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Remedial Action

Resource Conservation and Recovery Act
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1.2.1

1.2.2

1.3

2

Introduction to General Chemistry Supplement to the Scope of Service for Studies

Purpose. This General Chemistry Supplement to the Scope of Services for Studies serves the
purpose of providing guidance for other, non-project-specific, Omaha District (CENWO)
general-chemistry requirements. These general-chemistry requirements are necessary to
accomplish the chemistry-related tasks identified in the Site Specific Scope of Services, and to
ensure that legally defensible data are obtained.

Overview of The General Chemistry Supplement. The General Chemistry Supplement to the
Scope of Services for Studies describes some necessary requirements for compliance with
Federal guidance and CENWO needs.

Quality Assurance Project Plan (QAPP) Guidance Most CENWO HTRW work falls under
EPA environmental regulations, which mandate the preparation of a plan to assure sufficient
chemical data quality. Guidance for the preparation of a Quality Assurance Project Plan
(QAPP) follows, which outlines the necessary format for preparing a QAPP, and describes the
USACE expectations/requirements for the QAPPs content. The QAPPs content requirements
describe the CENWO criteria for acceptable performance of SOPs or equipment or
instrumentation.

USACE Engineering Regulations. Other CENWO requirements mandated by USACE
Engineering Regulations (See references 1 and 5) are presented in this supplement.

Applicability. This Supplement’s requirements are applicable to CENWO, to Architect
Engineer Contractors (hereafter referred to as A-E), and to any A-E subcontractors. Further, it
is understood by all A-Es, all sub-contractors, and anyone performing work on CENWO
behalf that this scope of services is contractually binding. All work shall be performed in
accordance with the General Chemistry Supplement unless otherwise specified in the Site
Specific Scope of Services. If there are any differences between this supplement and the Site
Specific Scope of Services, the A-E shall implement the Site Specific instructions. If there are
any questions regarding this supplement, the A-E shall contact the CENWO Project Chemist
for clarification.

Introduction to the Quality Assurance Project Plan (QAPP)

2.1Purpose of the QAPP  In order to obtain data of sufficient quality to satisfy data quality objectives

for legally defensible data, the EPA requires a Quality Assurance Project Plan (QAPP) for all
environmental measurements that will be used for environmental regulatory compliance. This QAPP
describes how environmental data-collection operations are planned, carried out, and assessed.
Accordingly, the purpose of the QAPP is to document in detail all aspects of quality assurance (QA)
and quality control (QC) to be done during a projects field and laboratory activities. Additional
guidance for the preparation of QAPPs can be found in EPA QA/R-5 (see reference 2). The QAPP is
to provide information in sufficient detail regarding sample types, location, sampling methodology,
and sample handling to collect data that meets the project objectives. The QAPP also describes the
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organization and quality assurance objectives for field sampling and laboratory efforts, and the
necessary analytical requirements for them. The QAPP serves as a mechanism for planning and
approving field activities to be conducted during the investigation.

2.1

22

23

3.1

32

3.3

34

Functional Equivalence (1) The QAPP is required to be included in the RCRA Facility
Investigation (RFT) Workplan for RCRA investigations (reference 3). (2) The Sampling and
Analysis Plan (SAP) mandated by the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), 40 CFR Part 300 Subpart E-Hazardous
Substance Response, is functionally equivalent to the EPA QA/R-5 promulgated QAPP. The
CERCLA required SAP has two major subsections, the field-sampling plan (FSP), which
deals only with field activities, and the Quality Assurance Project Plan (QAPP). For CENWO
projects requiring a SAP, the content requirements for an EPA QA/R-5 QAPP, presented
below, may be separated into two documents: the SAP QAPP and the FSP.

QAPP Requirement Criteria A QAPP is required when conducting environmental
measurements for regulatory purposes. If the environmental measurements are being obtained
for CERCLA, RCRA, TSCA, CAA, or CWA etc. a QAPP or SAP is required.

Numbering System.  The outline numbering system for the EPA QA/R-5 is in parentheses,
i.e. () for the convenience of locating electronic word processing used for private clients and
for the regulator’s review.

General Administrative Requirements - Quality Assurance Project Plan

Introduction. During the evolutionary stages of a QAPP’s development and utilization, several
administrative requirements for the preparation, approval, implementation and revisions of
QAPPs must be fulfilled.

QAPP Preparation Responsibilities and QAPP Approval Authority. The A-E is responsible
for preparing a QAPP according to the EPA and CENWO specific guidance. All procedures
and activities required for the acquisition of data shall be presented in the QAPP for approval
by the CENWO technical team, State, and EPA authorities, as necessary, prior to initiation of
any fieldwork. In limited circumstances, CENWO may grant conditional approval to the
QAPP to permit some work to begin while non-critical deficiencies in the QAPP are being
resolved. However, for this exception, it is the responsibility of the A-E performing the work
to assure that no environmental data are acquired before the QAPP is approved and received
by project personnel.

QAPP Implementation. All QAPPs shall be implemented as approved for the intended work.
The A-E performing the work is responsible for implementing the approved QAPP and to
ensure that all personnel involved in the work have access to the appropriate portion or to
copies of the approved QAPP, before work begins.

OQAPP Revision. The final decision to modify or revise the QAPP shall be initiated by
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CENWO, if it is determined that conditions exist such that the technical or data quality
objectives of the project cannot be obtained with the original QAPP. When a decision is
reached to change the QAPP, the originator shall modify the QAPP, and then shall submit the
revised QAPP to the same approval authorities that approved the original QAPP. As with the
original QAPP implementation and approval process, no revisions shall be implemented until
the approved QAPP revisions have been received by project personnel.

3.5  Addendums to the QAPP. For purposes of cost savings, sometimes-new phases or new sites
at a Site will create an addendum to a QAPP previously used at the Site. This QAPP
Addendum must be updated to show any changes for the new project which reflect new site-
specific requirements; contractor changes, including new laboratories, and new requirements
by stakeholders such as regulatory agencies. The QAPP Addendum must undergo the same
level of review and approval as the original QAPP.

QAPP and CENWO General Chemistry Requirements. Listed below are the elements that the A-E
shall incorporate into a QAPP or into any Sampling and Analysis Plan (SAP). These elements
describe the CENWO requirements which are required for project execution.

4.1 (A1) Title and Approval Sheet. The A-E shall include a Title and Approval Sheet in the front of
the QAPP to include:

Title of the plan

Titles, names, signatures of appropriate approving officials, and their
approval dates for the following officials:

A-E Project Manager

A-E QA Manager

CENWO Project Manager

Regulators’ Project Manager (e.g., State, EPA, authorized substitutes)
Date of Revision and Document Control Number (the Date of
Revision and File Location must appear in footers at the bottom of
every page of the document.)

4.1.1(A2) Table of Contents. The A-E shall outline the content requirements of the QAPP to include
references, appendices, a list of acronyms, and a list of tables and figure

4.1.2(A3) Distribution List. The A-E shall list the individuals and the organizations that will receive
copies of the approved QAPP and any subsequent revisions. Include on the distribution list all
managers who are responsible for implementing the plan, all persons responsible for implementation,
and the QA managers and representatives of all groups involved.

4.1.3(A4) Project/Task Organization. The project organization for the A-E and any subcontractors
shall be clearly defined with a discussion of quality control responsibilities for both laboratory and
field operations. CENWO requires a chemist and a Quality Assurance Officer to be active on the
Project and have experience in environmental clean-up and chemical measurements. The A-E Quality
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Assurance (QA) Officer shall report to a responsible senior officer of the company and shall not be
functionally involved in data generation, data use, or decision-making. The A-E shall identify
individuals with the following functions: initiating and carrying out corrective actions, those involved
in the data reporting sequence, those involved in system and performance audits, and any chemistry
support. The A-E shall also discuss the specific responsibilities and qualifications of key project
personnel (ie. Training, college degree etc.) in a narrative form. An organizational chart shall show
the relationships and the lines of communication among all project participants.

4.1.4(A5) Problem Background This section shall present a summary of background information that
is pertinent to the investigation, including:

e asite description-topographical, geological, and hydrological

e asite history narrative detailing prior site uses and occupants

e known or suspected site contaminant releases, and the cause of such releases

e -asummary of previous investigations at the site including past multi-media chemical data

of significance
e site specific sampling and analysis problems

4.1.5(A6) Project/Task Description. The A-E shall describe the technical scope of work to be
performed. The description of the technical scope of work shall elaborate on the types of samples to
be collected, methods of sample analysis, any ARARs, and special personnel or equipment required.
The A-E shall describe in general terms their project technical review/QA program. The A-E shall
name and briefly describe the types of reports (see section 5) to be generated. The A-E shall provide a
project schedule that focuses on the major milestones associated with the project such as initiation and
completion of field activities, deliverables, the CENWO and Agency review periods, and identify the
primary objectives of the investigation. The A-E shall provide in this section a description of the work
site and any unusual conditions. The locations of site(s) to be investigated shall be shown on a
detailed location map. Further, the A-E shall present the environmental setting of the areas by
providing a general description of the physiography, topography, geology, hydrogeology, climate,
ecology, demography and land use.

4.1.6(A7) Quality Objectives and Criteria for Measurement Data. The A-E shall design a data
collection program that addresses the precision, accuracy, representativeness, completeness,
comparability (the PARCC parameters), the quantity, and the quality of data required to support the
project’s quality objectives. For a decision, use the Data Quality Objectives Process (DQO)
(reference 4) to state the problem, identify the decision, identify inputs to the decision, define the
study boundaries, and develop a decision rule. Explain the full development of each of these steps in
the DQO Process. This use of the Data Quality Objectives (DQO) process shall assist in determining
the appropriate quantitation, detection and reporting limits, analytical methods, Quality Control (QC),
sample collection, handling procedures, and analytical data submittals. The DQOs presented in the
Site Specific Scope of Services shall also be addressed for all disciplines and expanded where
necessary. The QAPP shall address the EPA level of data quality (definitive or non-definitive)
appropriate for the project’s needs.
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4.1.7(A8) Project Narrative. The narrative should demonstrate, to technical or QA reviewers, that the
project or task will achieve its stated quality objectives.

4.1.8(A9) Special Training Requirements/Certification/Validations.

4.1.8.1Laboratory Validation. Any laboratory performing chemical analysis must be validated by
CENWO-HX or have NELAP certification. Laboratories must be validated for each environmental
matrix and each specific analytical method to be employed on a project specific basis. The A-E shall
notify the CENWO Project Chemist of the analytical laboratory to be used on the project, the
Laboratory’s Point of Contact, and the Laboratory’s address, as soon as possible. The Laboratory must
obtain proper certification prior to development of the QAPP. Samples may not be subcontracted to
another laboratory without the approval of the CENWO Project Chemist. The period typically
required for the CENWO laboratory validation program is 3 to 6 months with the renewal of a
validation requiring at least 2 months.

4.1.8.2Personnel. Identify and describe any specialized training or certification requirements needed
by personnel, in order to complete the project or task successfully. Further discuss in this section how
such training or skills are assured and documented. For examples, discuss any field-sampling
training, Hazardous Waste Operations and Emergency Response 40-Hour training, etc. Discuss
number of years and education for laboratory personnel on specialized instrumentation.

4.1.9(A10) Documentation and Records. Itemize the information and records which must be included
in the required data-deliverables, field-logs, and reports, and specify the required reporting formats.
Discuss the frequency of data-deliverable and report generation, and the organization or personnel to
which they shall be delivered. Specify any requirements for the final disposition of records and
documents, including location and length of retention period. The actual data-deliverables are not to
be included here.

4.1.9.1Field Logs. All field logs shall follow the guidelines presented in the General Geology Scope of
Services. Sample collection data as well as visual observations shall be documented in the field
logbook. Any sample collection equipment, field analytical equipment, and equipment used to make
physical measurements shall be identified in the field logbook. Calculations, results, and calibration
data for field sampling, field analytical, and field physical measurements equipment shall also be
recorded.

4.1.9.2 Data Deliverables (See Section 6)

4.2(B) Measurement/Data Acquisition. This group of QAPP elements covers all aspects of
measurement systems design and implementation, which ensures that appropriate methods for
sampling, analysis, data handling, and QC are employed and documented.

4.2.1(B1) Sampling Process Design. The A-E shall develop a conceptual understanding of the site
based on the evaluation of existing data, monitoring wells, and topographical features (drainage
patterns etc.). The A-E shall provide a site map that identifies the boundaries, and roads. The A-E
shall develop and elaborate upon their sampling scheme for each type of matrix encountered at the
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site. The A-E shall describe the sampling locations and rationale for the sampling selection. The
location of each sampling point shall be identified on a site map. These locations shall be identified
by the A-E after a visual inspection if they are not already specified. The site-specific details and
requirements for the fieldwork shall be discussed and the Standard Operating Procedures (SOP)
provided. The A-E shall also summarize the types of field activities required by the project.
Summary tables that list matrices, parameters, sample collection frequency, and the distribution of
QA/QC samples shall be provided. The A-E shall also include a discussion on the purpose of sample
selection (e.g., samples collected from background locations or to provide data for risk assessment).
The A-E shall specify the criteria for field sample selection when using field-screening techniques.
All measurements shall be classified as critical (i.e., required to achieve project objectives) or non-
critical (informational purposes only). Summarize the methods used for sample analysis. For standard
methods, state the method numbers for the analysis and extraction, the regulatory citation or methods
reference with the date and edition number, and state precisely the actual methodology (surrogates,
internal standards, detectors, etc.) utilized. For non-standard methods or unusual matrices, provide
references for the method validation study. To aid in the conduct of field-activities, the A-E shall
prepare a Field Sampling Plan (FSP), which shall be excerpts from the QAPP, concerning field-
activities for the use of field-workers. The FSP shall have the contents and the format organized as in
the appropriate sections of EM-200-1-3 (reference 5) concerning FSPs. The contents of the FSP shall
be the appropriate sections copied from the QAPP, and the FSP shall not describe actions or
procedures that are contrary to those in the QAPP. If the QAPP references the FSP for portions of its
content, the FSP shall be appended to the QAPP as an attachment. The FSB portions of the QAPP
can be separated from the QAPP as a part of the SAP for use in the field, especially containing field
SOPs.

4.2.2(B2) Sampling Methods Requirements. In general, the A-E shall provide and describe the
procedures for field-screening and collecting samples from each type of matrix encountered at the site

and for each sampling method used. These descriptions shall include, as appropriate, any special
implementation requirements or support facilities needed, calibrations, any specific performance
requirements for the method, and a description of the sampling equipment (brand, model, serial
number). The A-E shall provide detailed Standard Operating Procedures (SOPs) for any field
sampling instruments, field laboratories, or sampling procedures. The A-E shall discuss appropriate
corrective-action procedures, and who is responsible for corrective action, which will be implemented
as needed. Discuss for each sampling method the decontamination procedures (attachment 2).
Further CENWO requirements appropriate for this section, such as the equipment and procedures for
soil boring and monitoring well installation, can be found in the General Geology Scope of Services;
these requirements shall also be addressed in the QAPP. Listed below are the CENWO sampling
guidance requirements for each particular type of environmental matrix. Further, explanation of
sampling procedures and equipment can be found in the appropriate sections of EM-200-1-3
(reference 5).

4.2.2 1Field Control Samples. Field Control Samples (FCS) must be collected in a similar manner to
the environmental samples, according to the appropriate methods listed below. The number and
location of the field control samples to be collected shall be detailed in the QAPP.
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4.2.2.2Quality Assurance Samples (QA) QA samples are collocated or homogenized replicates of
field samples, except that the samples are sent to the CQAB laboratory for analysis. QA samples for
aqueous, sediment or soil samples must be collected in a similar manner to environmental samples,
according to the appropriate methods listed below. Sediment/Soil QA samples will be ahomogenized
replicate of a field sample. The number and location of the QA samples to be collected shall be
detailed in the QAPP.

4.2.2.3 Soil Sampling Procedure. The CENWO recommends the following soil sampling procedure.
Use stainless steel or Teflon sampling equipment to remove enough soil at a specified depth to fill the
required number of containers (see Attachment 1- sections F-1 and F-2 for containers, preservatives
and holding times). The volatile organic samples should be removed first with as little mixing as
possible. When the type of sample (e.g., sludge or sediment) could interfere with rapid and complete
filling (no voids) of 40 ml septa vials, CENWO recommends using short wide-mouth 125 ml (4-0z)

~septa jars, with threaded lids. The remaining soil-should be placed in a clean stainless steel bowl and

mixed thoroughly with clean stainless steel implements (spoons, spades, etc.) until homogenized. The
homogenized soil is then divided into equal parts, and the sample containers are filled by scooping
material alternatively from each part. Once the containers are full, they must be properly preserved.
When Field Control Samples (FCS) and or Quality Assurance (QA) samples are required, their sample
containers shall be filled from the same soil mixture as one of the primary samples, in the manner
described above. Grab samples, or non-homogenized samples, are recommended for VOA samples.
If other sampling methodologies are warranted to fulfill the DQOs, they must be clearly defined in the
QAPP.

4.2.2 AWater Sampling Procedure. The CENWO recommends the following water sampling
procedure (see Attachment 1- sections F-1 and F-2 for containers, preservatives and holding times).
An attempt should be made to obtain the most representative water samples, which includes ground
water and source water by low-flow sampling techniques where appropriate. Containers whose
contents will be analyzed for volatiles should be filled first allowing no headspace and with little as
possible disturbance of the water. If preservatives are added to the bottles before shipment to the
field, care must be taken not to overfill the containers, and the pH must be measured in the field for all
samples, which require a specific pH for preservation. The A-E shall not measure the sample pH by
inserting any object (pH paper or probe etc.) into the sample container, instead CENWO recommends
the use of a separate sacrificial 40-ml septa vial per sample location to be used for pH measurement.
The A-E shall describe in the QAPP how the preservation (pH) of water samples will be verified in
the field without risking the loss of volatile organics. For shipping, one set of trip blanks shall be
included per shipping cooler containing water samples to be analyzed for volatile organics.

4.2.2.5Air Samples. Sampling methods and equipment used shall meet the requirements of
appropriate EPA methods. The CENWO does not require QA sample collection for air samples.

4.2.2.60ther Sampling/Planning Requirements. Listed below are other sampling/planning

requirements to be addressed in the QAPP.

Chem-13



4.2.2.6.1Source Water Analysis. The A-E shall identify the source water required for the site
activities (i.e., steam-cleaning and decontamination), and the analysis of the source water shall be
included in the analytical tables. The samples shall be collected from the delivery vehicle once at the
beginning of field investigations and analyzed for the same contaminants of concern as those found or
suspected at the site.

4.2.2.6.2Risk Assessment Schematic. The A-E shall develop a simple schematic outlining the actual
and potential 1) source area(s) for all contaminated media, 2) intermediate release mechanisms; air
dispersion, infiltration, and water runoff, 3) transport pathways, 4) exposure routes for potential
human and environmental receptors contact by ingestion, inhalation, and dermal and 5) exposed
receptor populations. '

4.2.2 6.3Field Screening Procedures. The A-E shall describe all field screening methods employed to
select samples for analyses. The General Geology Scope of Services contains the recommended field
soil volatile vapor headspace screening procedure.

4.2.2.6.4Decontamination. The A-E shall summarize the decontamination procedures to be
implemented at the site. Attachment 2 is the CENWO recommended decontamination procedure.

4.2.2.6.5Investigative Derived Waste (IDW) shall be handled in accordance with applicable federal,
state and local regulations or guidance. Drill cuttings, well development water, well purge water, and
decontamination water should be left in the area of contamination (AOC) whenever possible. Used
PPE is often not a hazardous waste and can often be disposed as non-hazardous waste. If the PPE is
determined to be hazardous waste it shall be placed in a secure location, as directed by the CENWO.

4.2.3(B3) Sample Handling and Custody Requirements. The A-E shall maintain adequate sample
custody by means of approved field and analytical documentation. All sample handling, labeling,

packing, transportation and chain-of-custody (COC) procedures shall follow the CENWO Sample
Handling Protocol (Attachment 1). The majority of samples collected for CENWO projects are
considered low-level environmental samples for packaging and shipping purposes, but the A-E is
responsible for determining the proper shipping/packaging appropriate for the samples. All field
documentation shall be done in indelible ink. :

4.2.3.1Sample Chain_of Custody. Describe in this section the Sample Custody system to be
implemented for identifying and tracking the samples from the point of field-collection to final
disposition. Present a table and narrative describing each type of custody document (label, log-book,
chain-of-custody etc.) and their interrelation to each another, and describe who is responsible for each.

All documentation shall be done in indelible ink. Upon request of the CENWO project chemist, the
A-E shall provide copies of any chain-of-custody document.

4.2.3.2Sample Numbering Scheme. The A-E shall detail the sample numbering system to be
implemented during the investigation. Each sample shall be assigned a unique number which will be
alphanumeric but no longer than 20 characters. The identity of field duplicate/split samples (if any)
shall be kept blind to the laboratory by assigning sample numbers which indicate they were collected
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from separate sample locations. Samples collected for MS/MSDs and trip blanks shall be clearly
identified as such by adding an appropriate suffix to the sample number assigned to the corresponding
environmental sample.

4.2.3.3Sample Handling and Preservation Procedures. The A-E shall specify the composition and
volume of sample containers along with a description of their preparation and cleaning. Sampling
equipment directly contacting the sample shall be stainless steel, PVC or Teflon. The Sample
Handling Protocol (Attachment 1) presents the required sample containers, preservatives and holding
times for environmental samples. The A-E shall include a table that lists the sampling locations, type
of sample matrix (waste, soil, sediment, groundwater, surface water, etc.), number of primary
environmental samples, number of field-control samples (trip-blanks, field-replicates etc.), number of
QA samples, and the number of Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples.

.- 4.2.3.4Coordination of Sample Shipment to the Government QA Laboratory. The A-E shall notify the

QA Laboratory one (1) week before the first delivery of QA samples and provide at least 24 hours
notice for Saturday sample delivery. The A-E shall denote on the chain-of-custody sheet, when the
final shipment of samples shipped, at the completion of field sampling activities.

4.2.3.5 Quality Assurance Sample Handling and Custody Requirements. All QA sample handling and

custody requirements shall be administered by the A-E similar to the environmental samples. The
QA samples shall be sent to the CENWO QA laboratory shown below, by overnight delivery, for
Governmental contract compliance monitoring. The A-E shall include the below named Government
QA laboratory in the QAPP.

U.S. Army Corps of Engineers

Chemical Quality Assurance Branch (CQAB)
ATTN: CEERD-EE-Q (Sample Custodian)
420 South 18th Street

Omaha, NE 68102

Telephone: (402) 444-4314

4.2.3.6CENWO Project Identification for QA Samples. The A-E shall be responsible for inscribing
the Project ID "CENWO LIMS #" onto the labels and chain-of-custody records for all QA samples

shipped to CQAB. The CENWO Project Chemist will set up an account and LIMS # during project
scope development, and depending upon the size and duration of the sampling effort, several LIMS #s
may be set up initially or throughout the sampling effort to avoid excessively large or delayed data
deliverables. If the CENWO LIMS # is not provided in the site-specific scope of services, the
CENWO Project Chemist shall be notified by the A-E.

4.2.3.7Sample Handling and Custody Requirements of Field Control Samples. All field control
samples shall be collected and handled by the A-E similar to the environmental samples, and they shall

be analyzed by the contract laboratory. The identity of all field control samples collected (except for
trip-blanks) must be held blind to the laboratory.
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4.2.3.8Sample Handling and Shipping Policy The A-E shall explain in this section how the required
CENWO Sampling Handling Protocols (attachment 1) will be implemented. The A-E shall be
responsible for arranging and procuring a means of delivering samples to the appropriate laboratories
such that all samples are delivered at the proper temperature and time to allow the laboratory time to
analyze or to perform an extraction on the sample within holding times. In the event that samples do
not meet holding times or samples are observed to be not properly preserved upon inspection by the
contract laboratory or the Quality Assurance Laboratory, the CENWO project chemist shall be notified
immediately, and re-sampling may be warranted at no additional expense to the Government.

4.2.4(B4) Analytical Methods Requirements. EPA SW-846 methods shall be used whenever possible
(reference 7). Summarized in Attachment 3 is the EPA SW-846 matrix-specific analytical and
extraction methods recommended by CENWO. In special cases that require the consideration of
nonstandard methods, the contract laboratory shall be prepared to provide method validation data, and
. the use of proposed nonstandard metheds requires prior approval of the CENWO Project Chemist. If
the A-E or contract laboratory does not follow the approved methods identified in the QAPP, the A-E
or contract laboratory shall be required to re-sample and re-analyze at their own expense. The
following tables shall be presented in this section: A table shall be included which lists for each
sample matrix, the sample preparation/extraction method number and the analytical method number to
_ beused. Include tables that shall list for each analytical method utilized the detectable analytes, and
for each analyte list its associated Method Detection Limit (MDL), Laboratory Reporting Limit (LRL),
and Site-Specific Reporting Limit (SSRL). For each analytical/extraction method, the A-E shall
include a SOP to be attached to the QAPP as an appendix, which describes the apparatus utilized and
describes any specific performance requirements associated with it. This SOP shall describe the
procedures used to clean/decontaminate such equipment, and sample waste disposal shall be
documented. The A-E shall elaborate on the procedures for corrective action on this laboratory
equipment and analysis method.

4.2.5(B5) Quality Control Requirements. Quality Control (QC) is necessary to evaluate the
laboratory’s ability to perform consistently from day to day and to verify that the method used is
applicable to the matrix of the field samples submitted. Because of the importance of this, the A-E
shall describe the Quality Control Procedures implemented to assure the precision and accuracy of
analytical measurements. In this section, the laboratory’s established procedures for including QC
samples among the samples analyzed and any additional controls required by the present project shall
be described. The number and types of internal laboratory QC checks (e.g., method blanks, field-
replicates, matrix-spike, matrix-spike duplicates, surrogates, Laboratory Control Samples (LCS), and
reference standards, etc. as applicable) and other QC samples proposed shall be described. For the
analysis of organic parameters, the contract laboratory shall use dedicated project samples for matrix
spike/matrix spike duplicate (MS/MSD) analyses. For the analysis of inorganic parameters, the
contract laboratory shall use project samples for matrix spike and internal laboratory duplicate
analyses. Through proper sample management, incorporation of site-specific samples should allow no
disruption to the laboratory's operation. All of these quality control checks, described above, shall be
included with each batch of samples processed in the laboratory. At a minimum, these must be run at
the rates prescribed in the individual methods, as described in Chapter 1 of SW-846 and as specified
in the site specific scope of services, and these QC checks shall be included with each batch of

Chem-16

i2 4 13 32 £E32 E2 113

£ 3 [ 2

i1 £33 £33 1 13

E 3



samples processed in the laboratory. At a minimum, internal quality control samples shall be
analyzed at rates specified in the specific methods or at higher rates, if required to meet project
specific Data Quality Objectives. All controls and samples shall be identified as belonging to a
specific batch. The A-E shall ensure that results from the laboratory internal quality control checks are
reported with the analytical data, and that the sample results and the QC results can be easily
correlated. When reporting QC results, any QC result out of acceptable parameters shall be identified
or flagged, as appropriate. The A-E shall be aware that should the results exceed the QC limits of
acceptability that samples shall be rerun at no additional cost to the Government. The A-E shall
prepare the following tables summarizing the QC protocols required.

A) For each analytical/extraction method prepare a table describing the types of QC checks and
their frequency per batch.

B) Tabulate the spiking compounds, the levels used, and the acceptance criteria.

C) Tabulate the surrogate compounds, the levels used, and the acceptance criteria.

D) Tabulate the LCS compounds, the levels used, and the acceptance criteria.

E) Tabulate the acceptance criteria for field-replicates.

F) Tabulate the acceptance criteria for method-blanks.

4.2.5.1Corrective Action. The A-E shall propose and describe the corrective actions to be taken when
results appear unusual, questionable, or the limits of acceptability are exceeded. When the limits of
acceptability are exceeded, information justifying the poor recovery or precision shall be documented,
and when QA/QC problems are identified, the A-E shall notify the CENWO Project Chemist as soon
as possible. If holding times are exceeded the justification shall also be documented, and notification
of the Project Chemist will normally be expected to occur within 48 hours. Further, the A-E shall
propose and describe how re-establishment of control is demonstrated. Should the results exceed the
limits of acceptability, samples shall be rerun at no additional cost to the Government. The A-E shall
describe or reference to an appendix the procedures used to calculate all of the QC statistics.
Formulas must be included along with the definitions of all variables. Additionally, describe the
corrective-actions used to calculate the QC statistics under conditions of missing data, incomplete
data, unreproducible data, and estimated data-values.

4.2.6(B6) Instrument/Equipment Testing, Inspection, and Maintenance Requirements. The A-E shall

describe the implementation of their Preventive Maintenance (PM) system and their Preventive
Maintenance Schedule (PMS) to be used to ensure the proper functioning of all laboratory and field
apparatus used to acquire environmental data. In the PMS, the A-E shall identify the equipment by
the manufacturer’s name, model number, accessories, inspections, documentation, and testing
procedures, etc. required for all equipment. Preventive maintenance shall be performed only by
qualified personnel, and any records of repairs, adjustments, and calibrations, etc. shall be maintained
and made available for inspection by the CENWO on request.

4.2.7(B7) Instrument Calibration and Frequency. The laboratory shall perform MDL studies on an
annual basis, as a minimum, and whenever the basic chemistry of the procedures is changed. MDLs
shall be determined in at least two interference-free matrices; reagent water and a purified solid matrix
(i.e., sand, etc.). Method detection limits shall be estimated for each method target analyte using the
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procedures presented in 40 CFR, Part 136, Appendix B. These MDLs shall be extraction/digestion
method specific and instrument specific and shall include any clean-up methods used. The
determination of method detection limits in site-specific matrices may be required for certain projects.
For organics and explosives typically analyzed by Gas Chromatography/Mass Spectrometry (GC/MS),
Gas Chromatography (GC), or Liquid Chromatography (LC) analyses, a five point initial calibration
curve shall be produced, and for inorganic analysis by ICP, AA, or cold-vapor AA, a calibration curve
shall be established by analyzing a minimum of three standards and a calibration blank. The low level
standards used for the calibration shall be set at approximately ten times the standard deviation as
determined from the MDL study. For each analyte, the values of these low-level standards are then
the Laboratory Reporting Limit (LRL) or the Method Quantitation Limit (MQL) for the particular
analytes. All target analytes reported, as positive hits, shall be bracketed by appropriate calibration
standards. The A-E’s contract laboratory shall then report all detected analytes as positive hits
(unqualified detections), which are detected above the laboratory’s LRL and below the upper
calibration standard. Analytes detected below the LRL but above the Method Detection Limit (MDL)
shall be reported as estimated values. Further, all analytes shall be appropriately qualified. Target
analytes detected above the upper calibration standard shall be diluted and re-analyzed. For all
instruments used in the laboratory or in the field, the A-E shall describe the procedure used for
calibrations and the frequency and types of checks required. These shall be consistent with the
requirements of the scope of services and of the analytical method. The A-E shall indicate how the
records of calibrations shall be maintained, and they shall be traceable to the instrument.

4.2.8(B8) Inspection/Acceptance Requirements for Supplies and Consumables. The A-E shall
document the inspection and acceptance requirements for supplies and consumables. Supplies and
Consumables include sample bottles, calibration gases, reagents, hoses, etc.

4.2.8.1Supplies and Consumables Custody Procedures. The A-E shall document by whom and how
the project’s supplies and consumables will be inspected and accepted.

4.2.8.2 Supplies and Consumbles Acceptance Criteria. The A-E shall document in this section the
acceptance criteria for such supplies and consumables. Containers used for submitting samples for
chemical analysis shall meet or exceed the criteria specified for either -CHEM QUALITY ASSURED
(formerly referred to as the 200 Series), or Eagle-Picher Level 2, or equivalent. The manufacturer and
quality of containers shall be specified in the QAPP for CENWO approval. These brand names are
not intended to be a CENWO endorsement for these products. Instead, the brand names products are
presented as being typical of the acceptable criteria for containers, because of the lack of applicable
regulation pertaining to sample containers.

4.2.9(B9) Data Acquisition Requirements (Non-direct Measurements). The A-E shall identify any
type of data acquired from non-measurement sources such as computer databases, spreadsheets,
programs, and literature files, etc. The A-E shall define the acceptance criteria for the use of such data
in this project. The A-E shall discuss any limitations on the use of the data based on the uncertainty in
the quality of the data and the nature of that uncertainty.
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4.2.10(B10) Data Management. The A-E shall implement a data management system and describe its
operation and organization herein this section. The data management system implemented shall
manage the data from its generation in the field or laboratory to its final use and storage. The contract
laboratory or the A-E (specify in the QAPP which party) shall hold and make available all the project’s
raw data for a minimum period of ten years after samples have been analyzed. The data management
system will include, but not be limited to, the use of standard record-keeping practices, standard
document control systems, and the ERPIMS (Environmental Resources Program Information
Management System) electronic data management system. All formats, procedures, and forms etc. for
