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Final Work Plan
Cannon Air Force Base, New Mexico

1.0 PROJECT DESCRIPTION

Foothill Engineering Consultants, Inc. (FEC) has prepared this Work Plan to serve
as a guidance document for the long-term monitoring program at Cannon Air Force
Base (CAFB) near Clovis, New Mexico (Figure 1-1). This Work Plan consists of the
Field Sampling Plan (FSP), the Quality Assurance Project Plan (QAPP), and the Site
Safety and Health Plan (SSHP).

PURPOSE

FEC will perform the activities described in this Work Plan under U.S. Army Corps
of Engineers (USACE) General Contract Number DACW 45-94-D-003 1, Delivery
Orders 0029 and 0033. The scope of services includes semi-annual of monitoring
well R located downgradient of Landfill 25 and annual monitoring for wells O and N
located ‘downgradient of Landfills 3 and 4, respectively. Landfills 3, 4 and 25 are
located on CAFB property (Figure 1-2).

The long-term monitoring program meets the New Mexico Environmental
Department’s (NMED) Assessment Monitoring requirements for solid waste
management units (SWMU) located in the state of New Mexico. Groundwater
quality monitoring for SWMUs 3, 4, and 25 is being conducted to collect
groundwater data for eventual use during post-closure monitoring. All sampling

events described in the SOS serve as follow-on monitoring of the three SWMUs.

The purpose of the long-term monitoring program is to assess whether the
associated SWMUs have leaked hazardous waste constituents into the adjacent
groundwater. The long-term monitoring program meets requirements under 40 Code
of Federal Regulations (CFR) 264.97, and meets the 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.

g\projects\1998\98-325\plans\iniwpintro.doc 1-1 Foothill Engineering Consultants, Inec.



Final Work Plan
Cannon Air Force Base, New Mexico

1.2 SITE BACKGROUND: LANDFILL NO. 3 (SWMU NO. 105), LANDFILL NO. 4
(SWMU NO. 104), LANDFILL NO 25 (SWMU 97)

1.21 SWMU 105 (Landfill No. 3)

Landfill No. 3 is located in the east-central portion of CAFB. It is approximately
1,960 feet by 300 feet (13.5 acres) and rectangular in shape. Currently, the site is an
open field covered with native vegetation. The landfill was in operation between
1959 and 1967. During this time, domestic solid wastes, waste oils, solvents, paints,
paint thinners, pesticide containers, and empty drums were burned in trenches. As
trenches filled, new trenches were excavated in adjacent areas and subsequently
filled. In the past, borings have been drilled at the site. Soil samples from the
borings were analyzed for volatile organic compounds (VOCs), metals, oils, and
grease. In January 1995, one monitoring well, MW-0, located downgradient of
Landfill 3, was sampled and found to contain detectable concentrations of carbon
tetrachloride, 1.6 micrograms per liter (ug/L), and toluene, 6.8 ug/L. Gasoline-range
organic (GRO) compounds were detected at a concentration of 16 pg/L. Metal
analytes detected include arsenic, 0.022 milligrams per liter (mg/L); barium, 0.064
mg/L; selenium, 0.0025 mg/L; and vanadium, 0.018 mg/L.

1.2.2 SWMU 104 (Landfill No. 4)

Landfill 4 is located near Landfill 3 in the east-central portion of the base. It is
rectangular in shape and has the approximate dimensions of 573 feet by 479 feet
(6.3 acres). Landfill 4 was active between 1967 and 1968. During this time,
domestic solid wastes, waste oils, solvents, paints, paint thinners, pesticide
containers, and empty drums were burned in trenches. As trenches filled, new
trenches were excavated in adjacent areas and subsequently filled. Soil samples
have been collected from previous investigation of the landfill. Laboratory analysis
was performed for VOCs, metals, oil, and grease. One monitoring well, MW-N, was
installed and developed downgradient of the site. The well was initially sampled in
January 1995. Results of the sample analyses indicated that toluene was present at
a concentration of 5.7 pug/L. A duplicate sample taken from the well contained
toluene at 6.4 pg/L. GRO compounds were also detected in the sample and duplicate
sample collected from the well. GRO concentrations of 17 pg/L and 14 pg/L were
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Final Field Sampling Plan
Cannon Air Force Base, New Mexico

1.0 PROJECT DESCRIPTION

Foothill Engineering Consultants, Inc. (FEC) has prepared this Field Sampling Plan
(FSP) to address field activities, reporting, and scheduling associated with semi-annual
sampling for Landfill 25 (Well R) and annual sampling for Landfill 3 (Well O) and
Landfill 4 (Well N) at Cannon Air Force Base (CAFB), Clovis, New Mexico.

1.1 PURPOSE AND SCOPE

This FSP is designed to describe the tasks to be conducted to satisfy the requested scope
of services. The FSP describes task activities for sampling and associated standard
operating procedures (SOPs), investigative derived material management, and reporting
for monthly progress reports, daily quality control reports, and monitoring reports

(semi-annual and annual).

This FSP is supplemented by the Quality Assurance Project Plan (QAPP) for the
acquisition of data of known and sufficient quality including field quality and laboratory

quality procedures.
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Final Field Sampling Plan
Cannon Air Force Base, New Mexico

2.0 TASK ACTIVITIES

This section presents FEC's plan for field activities, reporting, and project scheduling.
Field activities include semi-annual groundwater sampling of MW R at Landfill 25 and
annual groundwater sampling of MWs O and N at Landfills 3 and 4, respectively. Field
activities will be performed in accordance with the SOPs presented in Appendix A.

Tables 2-1 and 2-2 present the planned activities for each sampling event.

2.1 GROUNDWATER SAMPLING

MWs O, N, and R will be sampled for the constituents listed in Table 2-2. The required
sample containers, sample preservation, and holding times are presented in Table 2-3.
The semi-annual sampling events for MW R will occur in June and December 1998 and

1999. The annual sampling event for MWs O and N will occur in December 1998 and
1999.

Prior to sampling, the depth to groundwater will be measured in each monitoring well.
Water level measurement procedures are presented in Appendix A (SOP 1, Water Level

Survey). The water levels will be recorded on groundwater level measurement sheets
(SOP 1, Appendix A).

Each monitoring well will be purged and sampled using a dedicated Bennett piston
pump previously installed in each of the monitoring wells. At least three casing volumes
of groundwater will be purged prior to sampling. Temperature, pH, conductivity,
dissolved oxygen, salinity, and turbidity will be measured using procedures presented in
Appendix A (SOP 2, Field Measurement of Water Quality Parameters). The field
equipment will be calibrated following manufacturer procedures prior to use. The purge
parameters will be recorded on well purge data sheets presented in Appendix A (Figure
4-1, SOP 4, Groundwater Sampling). Turbidity will be no greater than 5.0 nephelometric
turbidity units (NTU) at the completion of purging. These parameters will be measured
at the beginning of purging and twice per casing volume removed. Purging will continue

beyond three casing volumes, if needed, until the parameters have stabilized.
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Final Field Sampling Plan
Cannon Air Force Base, New Mexico

Table 2-1. Monitoring Wells N, O, and R at Landfills 3,4, and 25
Groundwater Samples Per Semi-Annual Event

"Quality‘Assu‘raiggil\_ll_RL)fSamples :
QADups/ |- QA Q/

Appendix IX VOCs/8260B 2
Appendix IX SVOCs 8270C 3 1 0 4 1 0 0 1
(including Petroleum Aromatic
Hydrocarbons)
TAL Metals 6010B. Series 3 1 0 0 1 1
PCBs / 8082 1 0 1 0 1
Pesticides Organochlorinated/ 3 1 0 0 1 1
/8081A

Pesticides Organophosphates/ 3 1 0 0 4 1 0 0 1
8140

Chlorinated Herbicides / 8151 3 1 0 0 2 1 0 0 1
Chloride / 300.1 3 1 0 0 4 1 0 0 1
Sulfate / 300.1 3 1 0 0 4 1 0 0 1
Nitrate / 300.1 3 1 0 0 4 1 0 0 1
Phenol / 420.2 3 1 0 0 4 1 0 0 1

# = number PCB = polychlorinated biphenyl

A-E = Architect-Engineer SVOC = semivolatile organic compound

Dups = duplicates TAL = target analyte list

MRL = Missouri River Laboratory VOC = volatile organic compound

QA = quality assurance
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Final Field Sampling Plan
Cannon Air Force Base, New Mexico

ATTACHMENT 1
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1.0 PROJECT DESCRIPTION

Foothill Engineering Consultants, Inc. (FEC) 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. Activities described in the U.S. Army Corps of Engineers (USACE)
“Scope of Services, Long Term-Monitoring, Landfill Nos. 3, 4, and 25,” dated December
1997, include all tasks necessary to collect and analyze groundwater samples from
monitoring wells IMW) N, O, and R. These activities involve the following: identify
possible problem areas, recommend solutions, and prepare semi-annual and annual
monitoring reports for the U.S. Environmental Protection Agency (EPA) and the New
Mexico Environmental Department (NMED). The QAPP is part of a Work Plan that
includes a Field Sampling Plan (FSP) and 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.

The SOPs included in Appendix A of the Work Plan describe the methodologies
commonly used during field investigations, including well purging and sampling and

analysis.

1.2 POTENTIAL CONTAMINANTS

Potential contaminants of concern include VOCs, semivolatile organic compounds
(SVOCs), pesticides/polychlorinated biphenyls (PCBs), herbicides, and Resource
Conservation and Recovery Act (RCRA) metals plus nickel. Past waste disposal

practices and previous investigations have identified these compounds as contaminants
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of concern. In addition to the parameters mentioned above, water samples collected
during the long-term monitoring program (LTMP) will also be analyzed for sulfates,
nitrate, phenols, sodium, iron, and manganese. Groundwater quality indicators of pH,

turbidity, temperature, dissolved oxygen, and conductivity will be measured in the field.

1.3 SELECTION OF ANALYTICAL METHODS
EPA SW-846 (Third Edition, update III) methods and protocols will be followed for

organic and inorganic analyses. 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 LTMP are presented in Table 2-1.
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2.0 QUALITY ASSURANCE OBJECTIVES AND AUDIT PROCEDURES

2.1 DATA QUALITY OBJECTIVES

FEC applied the EPA’s Guidance for the Data Quality Objectives Process, September
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, FEC will ensure
that data collected for the LTMP at the three sites will be of sufficient quality for use in
the statistical validation of the monitoring program data. Established data quality

objectives (DQO) for the semiannual 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 provide 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 print-outs 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 data. When the project
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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 LTMP 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 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.

Reporting limits for all analytical methods will be such that the DQOs are attained.
Tables 2-2 through 2-9 contain the reporting limits for each applicable method. For the
metals, the full target analyte list (TAL) may be requested. Of the full TAL list, the only
target analytes for this project are arsenic, barium, cadmium, chromium, lead, mercury,
selenium, silver, nickel, iron, manganese, and sodium. Only the limits and QC for these
metals are included in the various tables. Fof the semi-volatile Method 8270C
compounds, the laboratory routinely includes the applicable organophosphate
compounds. The Method 8140 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 chromatographic 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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Table 2-1. Monitoring Wells O, N, and R
Groundwater Samples Per Sampling Event

nnual Event:
sO,NandR

Volatile Organic Compound SW 82608 Yes Yes
Semi-Volatile Organic Compounds SW 8270C No Yes
(including Petroleum Aromatic

Hydrocarbons)

TAL Metals SW 60108 Yes Yes
Mercury SW 7470A

Herbicides SW 8151 Yes Yes
Pesticides Organochlorinated SW 8081A Yes Yes
PCBs SW 8082 Yes Yes
Pesticides Organophosphates SW 8140 Yes Yes
Water Quality Indicator MCAWW Yes Yes
--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

PCB = polychlorinated biphenyl

TAL = target analyte list

g:\projects\1998\98-325\plans\fniqapp.doc

2-3

Foothill Engineering Consultants, Inc.



Final Quality Assurance Project Plan
Cannon Air Force Base, New Mexico

Table 2-2. Reporting Limits
Appendix IX Volatile Organic Compounds SW 8260B

Acetone

Acetonitrile

Acrolein

Acrylonitrile

Allyl chloride

Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
Carbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
3-Chloropropylene
Dibromochloromethane
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
Dibromomethane
trans-1,4-Dichloro-2-butene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,4-Dioxane
Ethylbenzene

Ethyl Methacrylate
2-Hexanone
lodomethane
Methacrylonitrile
Methylene Chloride
Methyl methacrylate
4-Methyl-2-pentanone
Propionitrile
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Table 2-2. Reporting Limits (continued)
Appendix IX Volatile Organic Compounds SW 8260B

Styrene 1.0
1,1,1,2-Tetrachloroethane 1.0
1,1,2,2-Tetrachloroethane 1.0
Tetrachloroethene 1.0
Toluene 1.0
1,1,1-Trichloroethane 1.0
1,1,2-Trichloroethane 1.0
Trichloroethene 1.0
Trichlorofluoromethane 2.0
1,2,3-Trichloropropane 1.0
Vinyl acetate 2.0
Vinyl chloride 2.0
Xylenes (total) 1.0
pg/l. = micrograms per liter

Table 2-3. Reporting Limits
Appendix IX Semivolatile Organic Compounds, PAHs SW 8270C

Acenaphthene 10
Acenaphthylene 10
Acetophenone 10
2-Acetylaminofluorene ' 100
4-Aminobiphenyl 50
Aniline 10
Anthracene 10
Aramite 20
Benz(a)anthracene 10
Benzo(b)fluoranthene 10
Benzo(k)fluoranthene 10
Benzo(g.h,i)perylene 10
Benzo(a)pyrene 10
Benzyl alcohol 10
4-Bromophenyl phenyl ether 10
Butyl benzyl phthalate 10
2-sec-Butyl-4,6-dinitrophenol 20
4-Chloroaniline 10
bis(2-Chloroethoxy)methane 10
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Table 2-3. Reporting Limits (continued)
Appendix IX Semivolatile Organic Compounds, PAHs SW 8270C

[ polt) |
bis(2-Chloroethyl) ether 10
bis(2-Chloroisopropyl)ether* 2.2
4-Chloro-3-methylphenol 10
2-Chloronaphthalene 10
2-Chlorophenol 10
4-Chloropheny! phenyl ether 10
Chrysene 10
Dibenzo(a,h)anthracene 10
Dibenzofuran 10
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 10
1,4-Dichlorobenzene 10
Di-n-butyl phthalate 10
3,3"-Dichlorobenzidine 50
2,4-Dichlorophenol 10
2,6-Dichlorophenol 10
Diethyl phthalate 10
p-Dimethylaminoazobenzene 20
7,12-Dimethylbenzo(a)anthracene 20
3,3-Dimethylbenzidine 20
a,a-Dimethylphenethylamine 50
2,4-Dimethylphenol 10
Dimethyl phthalate 10
1,3-Dinitrobenzene 10
4,6-Dinitro-2-methylphenol 50
2,4-Dinitrophenol 50
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
Di-n-octyl phthalate 10
Diphenylamine 10
bis(2-ethylhexyl)phthalate 10
Ethyl methanesulfonate 10
Fluoranthene 10
Fluorene 10
Hexachlorobenzene 10
Hexachlorobutadiene 10
Hexachlorocyclopentadiene 50
Hexachloroethane 10
Hexachloropropene 100
Hexachlorophene -
Indeno(1,2,3-cd)pyrene 10

*Also known as oxybis(1-chloropropane)
-- = Will be analyzed as a tentatively identified compound.
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Table 2-3. Reporting Limits (continued)
Appendix IX Semivolatile Organic Compounds, PAHs SW 8270C

Isophorone

10
Isosafrole 20
Methapyrilene 50
3-Methylcholanthrene 20
Methyl methanesuifonate 10
2-Methylnaphthalene 10
2-Methylphenol 10
38&4-Methylphenol 10
Naphthalene 10
1,4-Naphthoquinone 50
1-Naphthylamine 10
2-Naphthylamine 10
2-Nitroaniline 50
3-Nitroaniline 50
4-Nitroaniline 50
Nitrobenzene 10
2-Nitrophenol 10
4-Nitrophenol 10
N-Nitroso-di-n-butylamine 10
N-Nitrosodiethylamine 10
N-Nitrosodimethylamine 10
N-Nitrosodiphenylamine 10
N-Nitrosodipropylamine 10
N-Nitrosomethylethylamine 10
N-Nitrosomorpholine 10
N-Nitrosopiperidine 10
N-Nitrosopyrrolidine 10
5-Nitro-o-toluidine 20
4-Nitroguinoline-n-oxide 100
Pentachlorobenzene 10
Pentachloroethane 50
Pentachloronitrobenzene 50
Pentachlorophenol 50
Phenacetin 20
Phenanthrene 10
Phenol 10
2-Phenylenediamine --
4-phenylenediamine 100
2-Picoline 20
Pronamide 20
Pyrene 10
Pyridine 20

-- = Will be analyzed as a tentatively identified compound.
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Table 2-3. Reporting Limits (continued)
Appendix IX Semivolatile Organic Compounds, PAHs SW 8270C

Safrole
1,2,4,5-Tetrachlorobenzene 10
2,3,4,6-Tetrachlorophenot 50
o-Toluidine 10
1,2,4-Trichlorobenzene 10
2,4,5-Trichlorophenol 10
2,4,6-Trichlorophenol 10
1,3,5-Trinitrobenzene 50
ugll = micrograms per liter
PAH = polynuclear aromatic hydrocarbon

Table 2-4. Reporting Limits
Appendix IX Organochlorine Pesticides SW 8081A

‘Analyte : g
Aldrin 0.05
alpha-BHC 0.05
beta-BHC 0.05
delta-BHC 0.05

| gamma-BHC (Lindane) 0.05
alpha-Chlordane 0.05
gamma-Chlordane 0.05
Chiorobenzilate 0.10
4,4'-DDD 0.05
4,4'-DDE 0.05
4,4-DDT 0.05
Diallate 1.0
Dieldrin 0.05
Endosulfan | 0.05
Endosulfan Il 0.05
Endosulfan sulfate 0.05
Endrin 0.05
Endrin aldehyde 0.05
Heptachlor 0.05
Heptachlor epoxide 0.05
Isodrin 0.10
Kepone 1.0
Methoxychlor 0.1
Toxaphene 2
ug/L = micrograms per liter
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Table 2-5. Reporting Limits

PCBs SW 8082
L -Analyte :ivWét'é“i'?(ﬁglL)f;%
Aroclor 1016 1.0
Aroclor 1221 1.0
Aroclor 1232 1.0
Aroclor 1242 1.0
Aroclor 1248 1.0
Aroclor 1254 1.0
Aroclor 1260 1.0
pg/l = micrograms per liter
PCB = polychlorinated biphenyl

Table 2-6. Reporting Limits
Applicable TAL Metals SW 6010B

[ Aluminum 100
Antimony 5.0
Arsenic 10.0
Barium 10.00
Beryllium 5.0
Cadmium 5.0
Calcium 200
Chromium 10
Cobalt 10
Copper 10
Iron 100
Lead 3.0
Magnesium 200
Manganese 10
Mercury (Method 7470A) 0.2
Nickel 40
Potassium 3000
Selenium 5.0
Silver 10
Sodium 5000
Tin 100
Vanadium 10
Zinc 20

pg/ll = micrograms per liter

TAL = target analyte list
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Table 2-7. Reporting Limits

Appendix IX Chlorinated Herbicides SW 8151

o Watéi‘lﬁgll:) o
2,4-D 4.0
2457 1.0
2,4,5-TP (Silvex) 1.0
Dinoseb 0.6
ngll = micrograms per liter

Table 2-8. Reporting Limits

Appendix IX Organophosphate Pesticides SW 8140

Dimethbéte

Disulfoton

Famphur

0,0,0-Triethylphosphothioate

Ethyl parathion

Methy! parathion

Phorate
Sulfotepp
Thionazin
pg/l. = micrograms per liter
Table 2-9. Reporting Limits
Miscellaneous Parameters
 Analyte '|: ° Method::
Nitrate EPA 300.0
Sulfate EPA 375.4
Chloride EPA 300.0
Phenols EPA 420.2

mg/lL =

milligrams per liter

2.2 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
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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 and Appendix A (SOPs 1 and 2).

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. Variances 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:

o EPA SW-846 methods will be used to analyze groundwater samples for specific
metals, chloride, nitrate, sulfate, total recoverable phenols, and Appendix IX
volatile and semivolatile organic compounds. Lower detection limits are required
for the following Appendix IX semivolatiles 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 laboratory for analysis are
specified in Section 6.4.

e 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.
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« A QCreview, 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.

o 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 Chemistry and Materials Quality
Assurance (CMQA) laboratory for analysis of Appendix IX constituents where
they will be analyzed using the same methods and detection limits defined in this
QAPP.

2.2.3 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 Appendix IX
constituents 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 given in
Section 6.4, Internal Quality Control Checks. The specific level of field QC effort is

summarized in Section 4.6.

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 2-2 through 2-9 list the project-required detection 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.
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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 2-10 through 2-16. 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 measure of agreement among individual measurements of a
sample analyte under the same prescribed. 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 2-10 through 2-16.

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.
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Table 2-10. LCS/LCSD and MS/MSD Control Limits SW 8260B

Spike
a0 Concentration
1,1-Dichloroethene 10
Trichloroethene 10 85-115 20
Chlorobenzene 10 86-120 20
Toluene 10 85-115 20
Benzene 10 82-114 20
Surrogates:
1,2-Dichloroethene-d4 10 76-115 NA
Dibromofluoromethane 10 86-118 NA
Toluene-d8 10 85-115 NA
4-Bromofluorobenzene 10 85-115 NA
pg/l. = micrograms per liter MSD = matrix spike duplicate
LCS = laboratory control sample NA = not applicable
LCSD = laboratory control sample duplicate RPD = relative percent difference
MS = matrix spike

Table 2-11. LCS/LCSD and MS/MSD Control Limits SW 8270C

k, e ‘ n Recovery- | RPD” "
1,2,4-Trichlorobenzene 47-116 27
Acenaphthene 100 48-119 20
2,4-Dinitrotoluene 100 56-125 21
Pyrene 100 38-141 20
N-Nitrosodi-n-propylamine 100 47-112 20
1,4-Dichlorobenzene 100 - 46-113 27
Pentachlorophenol 150 38-117 30
Phenol 150 40-110 20
2-Chlorophenol 150 45-108 22
4-Chloro-3-methylphenol 150 48-110 20
4-Nitrophenol 150 28-129 32
Surrogates:

Nitrobenzene-d5 100 51-101 NA
2-Fluorobiphenyl 100 49-106 NA
Terphenyl-d14 100 49-117 NA
Phenol-d5 150 45-103 NA
2-Fluorophenol 150 46-98 NA
2,4,6-Tribromophenol 150 54-107 NA
pg/L = micrograms per liter MSD = matrix spike duplicate
LCS = laboratory control sample NA = notapplicable
LCSD = laboratory control sample duplicate RPD = relative percent difference
MS = matrix spike
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Table 2-12. LCS/LCSD and MS/MSD Control Limits SW 8081A/8082

. D)
Lindane 19
Heptachlor 19
Aldrin 21
Dieldrin 18
Endrin 19
4,4-DDT 15
Aroclor 1016 20
Aroclor 1260 20
Surrogates:
Tetrachloro m-xylene 0.12 54-113 NA
Decachlorobiphenol 0.12 52-129 NA
pug/l. = micrograms per liter MSD = matrix spike duplicate
LCS = laboratory control sample NA = not applicable
LCSD = laboratory control sample duplicate RPD = relative percent difference
MS = matrix spike

Table 2-13. LCS/LSCD and MS/MSD Control Limits SW 60108

e L 4 el "

Aluminum 2.0 81-117 10
Antimony 0.05 76-119 10
Arsenic 2.0 81-113 10
Barium 2.0 81-114 10
Beryllium 0.05 78-117 10
Cadmium 0.05 90-121 17
Calcium 50 83-112 10
Chromium 0.2 78-112 10
Cobalt 0.50 75-120 10
Copper 0.25 79-115 10
Iron 1.0 82-117 10
Lead 0.5 86-117 15
Magnesium 50 79-114 10
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Table 2-13. LCS/LSCD and MS/MSD Control Limits SW 6010B (continued)

Manganese B 0.1 " 80-120 20
Mercury 0.005 77-117 10
Nickel 0.5 80-112 10
Potassium 50 77-111 10
Selenium 2.0 76-114 10
Silver 0.05 78-115 10
Sodium 50 81-115 10
Tin 2.0 81-114 10
Vanadium 0.50 80-114 10
Zinc 0.50 77-113 10

mg/L = milligrams per liter

RPD = relative percent difference

LCS = Ilaboratory control sample

LCSD = laboratory control sample duplicate

Table 2-14. MS/MSD and LCS/ LCSD Control Limits SW 8151

2,4-D .
2,4,5-TP (Silvex) 0.5 75-125 30 1 18-103 31
2,4,5-D 0.5 72-125 30 1 35-109 29
DCAA (Surr) 5.0 61-136 NA 1.25 16-123 NA
pg/l =  micrograms per liter MSD = matrix spike duplicate
Conc. =  concentration NA = not applicable
LCS = laboratory control sample RPD = relative percent difference
MS = matrix spike
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Table 2-15. MS/MSD and LCS/ LCSD Control Limits SW 8140

P

Ethyl Parathion _ . 15
Phorate 1.0 68-115 15
Methyl Parathion 1.0 73-121 15
Chlormefos 2.0 59-110 NA
Ethy! Primifos 2.0 60-123 NA
pg/L = micrograms per liter MSD = matrix spike duplicate
LCS = laboratory control sample NA = not applicable
LCSD = laboratory control sample duplicate RPD = relative percent difference
MS = matrix spike

Table 2-16 MS/MSD and LCS/ LCSD Control Limits Wet Chemistry

Chloride 200 90-111 10

Sulfate 100 88-110 11

Nitrate 20 90-110 10

Total Recoverable Phenols 0.2 75-107 16
m/L = milligrams per liter MSD = matrix spike duplicate
LCS = laboratory control sample NA = not applicable
LCSD = laboratory control sample duplicate RPD = relative percent difference
MS = matrix spike
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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
Sections 4.3 and 5.0 of this document, the FSP, and Appendix A (SOPs 4-groundwater
sampling and 5-sample handling and documentation). 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
interlaboratory 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 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, indicating 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 FEC field team leader is responsible for supervising and ensuring that samples are
collected and handled in accordance with approved procedures. The FEC field team
leader is also responsible for complete documentation, indicating that work is performed

adequately. The FEC project manager is responsible for overseeing that the project
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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. FEC has been contracted by the USACE (Omaha District) to perform tasks
involved with the LTMP at CAFB. The following key FEC project personnel are

described below:

+ project manager

« project QA/QC officer

» field team leader

« project staff

« site safety and health officer

3.1.1 Project Manager

Ms. Karen Holliway will serve as the project manager for this work effort. The project
manager has the primary responsibility for the completion of all project activities. Her
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 FEC project manager is the main

point of contact for USACE and the USACE technical manager (TM).

3.1.2 Project QA/QC Officer

Mr. Doug Scott 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, the
SOPs, 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
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contract laboratory and with the Government Quality Assurance Laboratory, which has
been designated as the USACE CMQA 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 Team Leader

Mr. Curtis Carter will be the FEC field team 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 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. Curtis Carter 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.
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3.3 L‘AB‘ORATORY AND SUBCONTRACTOR ASSIGNMENT

The contract laboratory selected to perform sample analyses is Quanterra
Environmental Services located in Arvada, Colorado. Quanterra is a USACE-validated
laboratory. Quanterra, a full-service analytical laboratory that contracts with numerous

state and federal agencies, is currently providing analytical services to FEC on other
USACE projects.
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4.0 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 and/or appropriate SOPs,
included in Appendix A.

4.2 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 Appendix A, SOP 4. 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-annually starting at the end of quarterly
sampling events (1997). Wells O and N will be sampled annually starting at the end of

the semi-annual sampling program (1996).

4.3 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
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summarized in Table 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.

Table 4-1. Required Sample Containers, Preservation, and Holding Times

rTyi

3 o e i : SR e
App. IXVOCs 40-mL organic pH<2, HCI 14 days
glass Vials Cool to 4°C
App. IX SVOCs? 1-L amber organic | Cool to 4°C 7 days to extract
glass 40 days to analyze
TAL Metals 16 oz polyethylene | pH<2, HNO, 180 days
bottle Cool to 4°C
App. IX 1-L amber organic | Cool to 4°C 7 days to extract
Herbicides glass 40 days to analyze
PCBs 1-L amber organic | Cool to 4°C 7 days to extract
glass 40 days to analyze
Chloride 1-L polyethylene Cool to 4°C 28 days
Sulfate 1-L polyethylene Cool to 4°C 28 days
Nitrate 1-L polyethylene a)Cool to 4°C a) 24 hours
b) + H,SO, b) 5 days
App. IX Organophosphate 1-L amber organic | Cool to 4°C 7 days to extract
Pesticides glass 40 days to analyze
App. IX Organochlorine 1-L amber organic | Cool to 4°C 7 days to extract

Pesticides

glass

40 days to analyze

Phenols?

1-L organic glass

Cool to 4°C, 1 g.

CuSQ,, pH<4
with phosphoric
acid

28 days

' Al original analyses require specially banded and burned glass bottles prepared by the laboratory to

meet normal contamination criteria.

2 Well R will only be sampled for phenols using MCAWW Method 420.2.

The same sample bottle may be used for the chloride, sulfate, and nitrate analyses.

°C = degrees Celsius
App. = Appendix
CuS0O4 = copper sulfate
H2804 = sulfuric acid

HCI = hydrochloric acid
HNO3 = nitric acid

L = liter

mL = milliliter

No. = number

oz = ounce

PCB = polychlorinated biphenyl
SVOC = semivolatile organic compound
TAL = target analyte list

VOC = volatile organic compound
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4.4 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 Appendix A (SOP 6).

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 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
detailed in Appendix A (SOP 3).

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.

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
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« 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 SOP

« 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 Appendix B. 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-MWO0-060199-1

+ 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.
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« 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-CMQA 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 that will be performed and documented by qualified project personnel. All
field instrumentation, 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 indicate that the provisions outlined in the FSP,
QAPP, and SSHP have been appropriately implemented.
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Field duplicate and split samples will be collected for analysis of Appendix IX VOCs and
SVOCs, including polynuclear aromatic hydrocarbons. Separate samples are collected
for the herbicides, organochlorine and organophosphate pesticides. Other constituents
not included with the Appendix IX list include TAL metals , nitrate, chloride, sulfate,
and total recoverable phenols. Groundwater samples for QC analysis will be submitted
to both Quanterra Environmental Services, located in Arvada, Colorado, and to the
USACE CMQA laboratory. One 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-

contamination.

MS/MSD (analysis for organics) and MS/MD analytes (for inorganics) 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, extra sample volume must be collected in the field
for the MS/MSD or MS/MD analyses. MS/MSD and MS/MD analyses will be analyzed
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.

4.9 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.

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 (Appendix C). 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.
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4.9.2 Field and Technical Data Validation

Validation of field and technical data will be performed at two different levels. On the
first level, data will be validated at the time of collection by following standard
procedures and QC checks. At the second level, data will be validated by the field team
leader who will review the data to ensure that the correct codes 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, 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 (Appendix C). This section briefly describes the procedures
for sample documentation using COC protocol. Detailed procedures are provided in
Appendix A (SOP 5, Sample Handling and Documentation). 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:

o 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.

o 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 accompanied by a separate COC form, sealed in a gallon-
size Ziploc™ bag, and taped to the inside lid of the cooler.

» Two custody seals will be placed on the outside surface of the cooler and lid, in a
staggered configuration.

o The field team leader will complete and maintain shipping bills for samples
shipped to the analytical laboratory by a delivery service.
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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 sent 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 between the sample and COC forms
and sample container and seal conditions and report them immediately to the FEC 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.

5.2 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. Information regarding the use of
appropriate packaging materials, shipping containers, and shipping labels is contained
in Appendix A (SOP 5). Procedures in Appendix A will be followed for shipment of
samples collected during the monitoring program at CAFB.
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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.

Table 6-1. Analytical Methods

Parameter MCAWW Method SW-846 Method
App. IXVOCs NA SW 8260B
App. IXSVOCs* NA SW 8270C
App. IX Organochlorine Pesticides NA SW 8081A
App. IX Organophosphate Pesticides NA SW 8140
App. IX PCBs NA SW 8082
App. IX Chlorinated Herbicides NA SW 8151
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
* Well R will only be analyzed for phenols using MCAWW Method 420.2.
App. = Appendix
MCAWW = Methods for Chemical Analysis of Water and Wastes
NA = not applicable
PCB = polychlorinated biphenyl
SvVOC = semivolatile organic compound
VOC = volatile organic compound

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 for Method SW 8260B are shown in Table 2-2.
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Acceptance criteria for surrogate spike recoveries, MS/MSDs, and LCSs, are presented
in Table 2-10.

6.1.2 Semivolatile 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. Method EPA 420.1 will be used to
analyze the semiannual sample of well R for total recoverable phenols only. Reporting
limits for Method SW 8270C and EPA 420.1 are shown in Table 2-3 and 2-9 repectively.
Acceptance criteria for surrogate spike recoveries, MS/MSDs, and LCSs (as applicable)

are presented in Table 2-11and 2-16 for method SW 8270C and EPA 420.1 respectively.

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 for Method SW 8081A and SW 8082 are shown in Tables 2-4
and 2-5. Acceptance criteria for surrogate spike recoveries, MS/MSDs, and LCSs are

presented in Table 2-12.

6.1.4 Organophosphorous Pesticides

Method SW 8140 will be used for analyzing samples for organophosphate pesticides and
is a GC method employing a nitrogen phosphorous detector. Reporting limits for
Method SW 8140 are shown in Table 2-8. Acceptance criteria for surrogate spike
recoveries, MS/MSDs, and LCSs are presented in Table 2-15.

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 for Method SW
8151 are shown in Table 2-7. Acceptance criteria for MS recoveries and LLCSs are
presented in Table 2-14.
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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 2-4), are detected at appropriate levels
(for CAFB project objectives) by ICP and ICP trace emission spectroscopy, Method
6010B. Reporting limits for metals are shown in Table 2-6. Acceptance criteria for

MS/MSDs and LCSs are specified in Table 2-13.

Method SW 7470A will be used to analyze samples for mercury. Reporting limits for
metals are shown in Table 2-6. Acceptance criteria for MS/MSDs and LCSs are
specified in Table 2-13.

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 are shown in Table 2-9. Acceptance criteria for the QC samples are
specified in Table 2-16.

6.1.8 Groundwater Quality Indicator Parameters

Groundwater quality indicator parameters of pH, conductivity, dissolved oxygen,
salinity, 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 SOP 2 (Appendix A).

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
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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.

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.
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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.

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 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 Spectrometry

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

gi\projects\1998\98-325\plans\fniqapp.doc 6-5 Foothill Engineering Consultants, Inc.



Final Quality Assurance Project Plan
Cannon Air Force Base, New Mexico

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.

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 a continuing 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 trigger reanalysis of

samples.
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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.

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,
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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 limits/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 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
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be detected in environmental media. Results are expressed in percent recovery %R of

the surrogate spike.

6.4.2.4 Internal Standards

Internal standards (IS) are added to every sample and standard analyzed by GC or
GC/MS methods. 13C-isotopically labeled internal standards are used for dioxin
analyses to quantitate 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 quantitation 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 effects. 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 effects.

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 FEC 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 and 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 designed 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 respohsible 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.

g:\projects\1998198-325\plans\fniqapp.doc 6-10 Foothill Engineering Consultants, Inc.




Final Quality Assurance Project Plan
Cannon Air Force Base, New Mexico

6.6.1 Accuracy

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

Percent Recovery = Tx x 100

where

x = observed value
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 2-10 through 2-16. 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 2-10 through 2-16) 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

where
S = first sample value (original)
D = second sample value (duplicate)
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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 2-10 through 2-16, 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 = ceeptable Analylica’ Results 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.

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.
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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 of 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
FEC 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:

+ 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.

Laboratory data reduction procedures will be those specified in the respective laboratory
SOPs.

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
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may be defined as a Contract Laboratory Program-like data package. The laboratory
will provide electronic deliverables in a format specified by FEC 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 FEC upon request:

« 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 useability 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 FEC 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.
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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
+ 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

o field duplicates

« laboratory flags

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

» completeness of data package

Additional Quality Assurance Data
In addition to the above specified QC data and validation guidelines, one sample from
each sampling event will be sent to the USACE QA laboratory (CMQA). Comparison

will be made between the analytical results for the samples split between the contract
and USACE (CMQA) 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, NMED semi-annual monitoring reports,
and an NMED annual report. Table 7-1 presents the documents to be submitted, the

number of copies, and the corresponding recipients.

Table 7-1. Project Deliverables

Document : USACE. | CAFB ACC USACE
: Lo : CES/ESVW CMQA
Laboratory

Work Plans
Pre-Draft
Final
Monthly Progress Reports
DQCRs
Semiannual Reports
Draft
Final
Annual Summary Report
Draft 4 6
Final 4 8
Laboratory QA Test Results
Analytical Data Package 1 - - 1

CAFB
DQCR
CMQA
QA
USACE

NS
oo N
a2l N

-t

LA
(o]
NN

NN

Cannon Air Force Base

daily quality control report

Chemistry and Materials Quality Assurance
quality assurance

U.S. Army Corps of Engineers

7.1 DAILY QUALITY CONTROL REPORT

The field team leader will report to the FEC 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. FEC will also provide
a copy of each DQCR to the CAFB CEV Office daily. An example DQCR is presented in
Appendix B.
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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.
The report will conform to the format shown in Appendix B. One copy of each semi-

annual report will include the data validation summary. This copy will be submitted to
CAFB.

7.3 ANNUAL REPORT

At the conclusion of annual monitoring of wells O and N, FEC will submit an annual
report in a format established by NMED (Appendix B). 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 Quality Assurance Project Plan
Cannon Air Force Base, New Mexico

8.0 REFERENCES

U.S. EPA, 19738 to current updates, Methods for the chemical analysis of water and
wastewater.

U.S. EPA, 1984 to current updates, Federal register, 40 CFR, part 13b.

U.S. EPA, 1987 to current updates, Test methods for evaluating solid waste,
physical/chemical methods, SW-846, 3rd edition.

U.S. EPA, 1994 to current updates, Contract laboratory program (CLP), national
functional guidelines for inorganic data review.

U.S. EPA, 1994 to current updates, Contract laboratory program (CLP), National
functional guidelines for organic data review.

U.S. EPA, September 1994, QA/G-4, Guidance for the data quality objective process.
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Site Safety and Health Plan
Cannon Air Force Base, New Mexico

PROJECT NAME Cannon AFB Long Term Monitoring Program REQUEST FOR SERVICES NO. DACW45-94-D-0031 D.O. #29
JOBSITE ADDRESS Cannon AFB, Clovis, New Mexico COST CODE

PROJECT MANAGER: Ms. Karen Holliway, FEC

SITE CONTACT: Mr. Sanford Hutsell PHONE NO.

303-278-0622

PHONE NO: (505) 784-6378

(X ) AMENDMENT NO. 4 TO EXISTING CORPORATE SSHP - DATE EXISTING CORPORATE SSHP: March, 1995. FEC Corporate Safety and Health Program

PURPOSE OF PLAN: The purpose of the FEC Corporate Safety & Health Plan and this site-specific addendum is to
define the protocols and procedures to be followed during the semi-annual and annual well sampling project at
Cannon Air Force Base, Clovis, New Mexico. These protocols and procedures are designed to minimize the hazards
that may be presented by the project field work tasks and serve as a guide for contingency activities that may arise
during the field work tasks. Sufficient copies of this site-specific SSHP will be kept at the worksite for the duration

of project tasks.

CHANGES TO PLAN: All changes to the procedures set forth in this approved site-specific SSHP or the project
Work Plans must be approved by the FEC Corporate Health and Safety Officer and the USACE -TM.

OBJECTIVES OF FIELD WORK: Semi-annual groundwater sampling at well R, and annual groundwater sampling
at wells N and O. (See below). All field activities for this project must be performed in accordance with the
protocols described in this site-specific Addendum. All personnel (FEC and any subcontractors) performing field
work as well as any visitors to the site must have read and fully understood the information contained in this
document, and have signed the acknowledgment form located at the last page of this document.

SITE TYPE: Check as many as applicable

() Active (X)) Landfill ( ) Natural
(X)) Inactive ( ) Uncontrolled ( X)) Military
( ) Secure ( ) Industrial ( ) Other

( ) Unsecure ( ) Residential specify:

( ) Enclosed space ( ) Well Field

Well N: 300-ft deep, 4-in well located approximately 100 ft SE of SE corner of LF#4. 30-foot PVC steel screen.
Well O: 304-ft deep, 4-in well located on south side of LF#3. 30-foot PVC steel screen.
Well R: 304-ft deep, 6-in well located on the eastern boundary of LF#25. 30-foot stainless steel screen.

potential exists for sub-zero temperatures and snow cover during the winter months.

DESCRIPTION AND FEATURES: Summarize below. Include principal operations and unusual features (containers, buildings, dykes, power lines, hills, slopes, river)

CLIMATE: The site climate is very dry, subject to fairly high temperatures during daylight hours most of the year. However, depending on the semi-annual and annual schedule of sampling, the

SURROUNDING POPULATION: ( ) Residential () Industrial (X) Rural () Urban ( ) Commercial: () Other:

G:\PROJECTS\1998\98-325\Plans\RNOSSHP.DOC1

Foothill Engineering Consultants, Inc



Site Safety and Health Plan
Cannon Air Force Base, New Mexico

SITE SPECIFIC

THIS PAGE RESERVED FOR MAP ( Indicate evacuation and reassembly points.)

See attached figure for work area locations.
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Site Safety ...... Health Plan
Cannon Air Force Base, New Mexico

SITE SPECIFIC SAFETY AND HEALTH PLA

—— —

& s % : . it ——
HISTORY: Summarize below. In addition to history, include complaints from public, previous agency actions, known exposures or injuries, etc.

LF#3: Active 1959-1967. The practice was to excavate a trench, fill it with solid waste, waste oil, solvents, paints, thinners, strippers, pesticide containers, empty cans and drums, burn
everything, then backfill. Twelve borings were sampled in 1985; 9 borings were sampled in 1992; MW-O was installed and sampled in 1994. Mostly pesticides and petroleum compounds
were detected in some soil samples. Low concentrations of barium and vanadium were detected in groundwater samples collected during the June 1997 sampling event.

LF#4: Active 1967-68. The practice was as for LF#3. Seven borings were sampled in 1985; 10 borings were sampled in 1992; MW-N was installed and sampled in 1994. Mostly pesticides
and petroleum compounds were detected in soil samples; Toluene was detected in groundwater during previous sampling events. Results from the June 1997 sampling event (the most recent
event) did not indicate the presence of toluene in the groundwater. Groundwater samples from Well N did contain low concentrations of barium, lead, selenium, and vanadium.

LF #25: Active 1945-unknown. After World War II, temporary buildings and runways were demolished and disposed of at the landfill. The rubble includes large pieces of concrete and wood,
exterior asbestos tiles, metal and asbestos/cement pipe, and asphalt mixed with soil. Groundwater sampled from well R in June 1998 contained chromium and nickel above background levels.

WASTE TYPES: ( ) Liquid () Solid () Studge () Gas () Unknown (X) Other specify: Contaminated groundwater

WASTE CHARACTERISTICS: Check as many as applicable. WORK ZONES: Describe the Exclusion, Contamination Reduction, and Support Zones in
terms on-site personnel will recognize.
( ) Corrosive ( ) Flammable  ( ) Radioactive
Exclusion Zone: Will consist of the work area around each well. The work zone will be marked
(X)) Toxic (X) Volatile ( ) Reactive (X) Other specify: Metals, with orange cones.
gasoline range organics CRZ: Will consist of the field decontamination (detergent rinse, DI rinse, etc.) area adjacent to
( ) Inert Gas ( ) Unknown each E.Z.

Support Zone: Field vehicle, equipment storage area if used.

SITE CONTROL: Site control will be the responsibility of the Site Safety and Health Officer. BUDDY SYSTEM: The “buddy system” or line-of-site practices will be utilized by project

Non-project personnel will not be allowed in the work zone or the CRZ. personnel while performing sampling tasks, i.e., no single project personnel will place
him/herself out of line-of-sight of other project personnel during performance of sampling
tasks.

HAZARDS OF CONCERN: PRINCIPAL DISPOSAL METHODS AND PRACTICES: Summarize below:

(X ) Heat Stress attach guidelines ( ) Noise

E will be placed in plastic bags.
(X)) Cold Stress attach guidelines (X) Inorganic Chemicals PPE will be placed In plastic bags

Monitoring well purge water and any decontamination water will be contained in existing

(X) Exp!osive/Flan}mable (X) Organic Chemicals () Other specify: polyethylene tanks adjacent to each well, pending groundwater sample analyses. Upon receipt
see Risk Ana!ysls . of the results a determination will be made regarding proper disposal.

( ) Oxygen Deficient ( ) Motorized Traffic

( ) Radiological ( ) Heavy Machinery

(X) Biological { ) Slips, Trips & Falls

G:\PROJECTS\1998\98-325\Plans\RNOSSHP.DOC3 Foothill Engineering Consultants, Inc



Site Safety and Health Plan

Cannon Air Force Base, New Mexico

HAZARDOUS MATERIAL SUMMARY: Circle (shade) waste type and estimate amounts by category

CHEMICALS
Amounts/Units:

SOLIDS (Groundwater)
Amounts/Units:~359, 22.7,
13, 66, 15 and 21 pg/l

SLUDGES
Amounts/Units:

SOLVENTS (Groundwater)
Amounts/Units:~

OILS
Amounts/Units:

OTHER
Amounts/Units:

Acids Flyash Paint Halogenated (chloro, bromo) | Oily Wastes Laboratory
Solvents
Pickling Liquors Asbestos Pigments Hydrocarbons Gasoline Pharmaceutical
Caustics Milling/Mine Tailings Metal Studges Alcohols Diesel Qil Hospital
Pesticides Ferrous Smelter POTW Sludge Ketones Lubricants Radiological
Dyes/Inks Non-ferrous Smel Aluminum Esters PCBs Municipal
Cyanides Distillation Bottoms Ethers Polynuclear Aromatics Construction
Phenols Other Other Other Other Munitions
Halogens Specify: Specify: Specify: Specify: Other
Dioxins Specify:
Other
Specify:

JUSTIFICATION:
Well N: Low (Barium, lead, selenium, and vanadium in groundwater) Well O: Low (Barium and vanadium in groundwater) _Well R: Low (Chromium and nickel in water)

OVERALL HAZARD EVALUATION: ( ) High () Medium (X) Low ( ) Unknown (Where tasks have different hazards, evaluate each. Attach additional sheets if necessary)

FIRE/EXPLOSION POTENTIAL: ( )High ( )Medium (X)Low ( ) Unknown

Groundwater sampling task - Since wells are installed next to landfills, there is a possibility of explosive gas buildup in the closed wells.

BACKGROUND REVIEW: ( ) COMPLETE

Soil sample data unavailable.

(X) INCOMPLETE
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Site Safe,, __ 1 Health Plan

Cannon Air Force Base, New Mexico

Note: Information is
based on the most
recent groundwater
sampling event for
each well,

HIGHEST PEL IDLH WARNING SYMPTOMS/EFFECTS OF ACUTE PHOTOIONIZATION
CONTAMINANTS OBSERVED ppmor mg/m® | ppmor mg/m’ CONCENTRATION EXPOSURE POTENTIAL
CONCENTRATION (specify) (specify) ppm in air
(specify units and
media)
. 0.5 mg/m’ 3 . . . . . s
Barium 66 pg/l - GW as barium 50 mg/m Not applicable Eyes, skin, upper respiratory system irritant, skin Not applicable
burns
- 3 3 — — —
Chromium 22.7 ug/ - GW 0.5 mg/r:n 25 mg/g\ Not applicable Eye irritant, sensitizer, dermatitis Not applicable
as chromium as Cr
0.05 mg/m’ s . . . . . .
Lead 13 pg/ - GW as lead 100 mg/m Not applicable Eye irritant, constipation, abdominal pain Not applicable
3
Nickel 359 pg/ - GW (i;gggz/ir:ic) 10 mg/m’ Not applicable Nausea, abdominal pain, vomiting, dizziness Not applicable
3
Selenium 15 pg/ - GW 0.2 rlng{m 1 mg/m’ Not applicable Eyes, skin, nose, throat irritant; headache; chills; Not applicable
as selenium fever; metallic taste; garlic breath; eye, skin burns
. _ 0.5 mg/m’ R . . s . .
Vanadium 21 pg/ - GW as vanadium 35 mg/m Not applicable Eye, skin, throat irritant; metallic taste, cough Not applicable
NA=Not Available NE=None U=Unknown PEL=Permissible Exposure Limit IDLH=Immediately Dangerous to Life or Health
Established
S=Soil SW=Surface Water T=Tailings W=Waste TK=Tanks SD=Sediment BZ=Breathing Zone ppb=parts per billion
=Air GW=Groundwater SL=Sludge D=Drums L=Lagoon OFF=0ffsite eV=electron volts
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Site Safety and Health Plan
Cannon Air Force Base, New Mexico

FIELD ACTIVITIES COVERED UNDER THIS PLAN

HAZARD

TASK DESCRIPTION/SPECIFIC TECHNIQUE-STANDARD OPERATING
PROCEDURES/SITE LOCATION(Attach additional sheets as necessary) Type

Primary

Contingency SCHEDULE

are included as Appendix 1 to this SSHP.

signals will be agreed upon before the field work commences.

1 Purge monitoring wells, collect samples using dedicated pumps, pack samples. Use
PID to monitor air over well head and in breathing zone, also over purge water.

MSDS sheets for the acid and base preservatives to be used for the groundwater samples

Hand signals will be used to maintain communication between project personnel. These

Intrusive ABCD

Non-intrusive Modified

ABCD Hi Med Low

Exit Area

-BY- N

STEP

HAZARD

PRECAUTION

Opening the well :

1. Possible pressurized gas buildup that could propel cap with
appreciable force; projectile hazard.

2. Possible buildup of pressurized flammable gas within the well; fire
hazard.

3. Possible buildup of toxic/hazardous gases within well; inhalation
hazard.

1. Open cap slowly, vent any pressure.
2. Vent any pressure; monitor with CGI.
3. Stand upwind of well, monitor over well with PID.

Purging the well

1. Contact with possibly contaminated groundwater.
2. Inhalation of volatiles offgassing from purged water.

1. Wear appropnate PPE.

2. Stand upwind of purge water effluent at all times, monitor with
PID in breathing zone and over effluent.

Sampling the well

1. Contact with possibly contaminated groundwater.
2. Contact with preservative acids or bases.

1. Wear appropriate PPE.
2. Wear appropriate PPE.

PERSONNEL* AND RESPONSIBILITIES (Include subcontractors) - Responsibilities for each position listed below (as applicable) will be as stated in FEC’s Corporate Safety and Health Program.

NAME OFFICE SYMBOL HEALTH CLEARANCE FIRST AID/CPR RESPONSIBILITIES ONSITE?
TRAINING

Karen Holliway FEC Yearly Med. Mon: 29CFR 1910.120(f) YES PROJECT MANAGER Yes

Curtis Carter FEC Yearly Med. Mon: 29CFR 1910.120(f) YES SITE SAFETY AND HEALTH OFFICER Yes

Steve Peterson CENWO-ED-EC Yearly Med. Mon: 29CFR 1910.120(f) NA USACE TECHNICAL MANAGER No

Unspecified Technical Personnel FEC Yearly Med. Mon: 29CFR 1910.120(f) YES FIELD TECHNICIAN/SAMPLER Yes
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Site Safetyund Health Plan
Cannon Air Force Base, New Mexico

SITE SPECIFIC SAFETY AND HEALTH PLAN:

—

PROTECTIVE EQUIPMENT: Specify by task. Indicate type and/or material as necessary. Use copies of this sheet if needed.

== =—

BLOCK A TASKS: Well Sampling

LEVEL: A - B - C - D - Modified

(X) Primary
( ) Contingency

BLOCK B TASKS: Exit Area

LEVEL: A -B - C-D - Modified

() Primary
(X)) Contingency

Respiratory: ( X ) Not Needed
( ) SCBA, Airline:

( YAPR:

( ) Cartridge:

( ) Escape Mask:

( ) Other:

Head and Eye: ( ) Not Needed
( X) Safety Glasses:

( ) Face Shield:

( ) Goggles:

( ) Hard Hat:

( ) Other:

Boots: () Not Needed

( X ) Boots: Leather steel-toed work boots
( ) Overboots:

( ) Rubber:

Prot. Clothing: ( ) Not Needed

( ) Encapsulated Suit:

( ) Splash Suit:

( ) Apron

( ) Tyvek Coverall: Saran-coated (yellow)
( ) Saranex Coverall:

( X ) Cloth Coverall:

( ) Other:

Gloves: ( ) Not Needed

( X)) Undergloves: Latex

( ) Gloves:

( X)) Overgloves: Nitrile - 13"

( ) Other - specify below:

Respiratory: () Not Needed

( ) SCBA, Airline:

( X ) APR: Full face

( X)) Cartridge: Combination HEPA
dust/fumes/mist-- O.V./Acid gas

( ) Escape Mask:

( ) Other:

Head and Eye: ( X ) Not Needed
( ) Safety Glasses:

( ) Face Shield:

( ) Goggles:

( ) Hard Hat:

( ) Other:

Boots: ( ) Not Needed

( X ) Boots: Leather steel-toed work boots
( ) Overboots:

( ) Rubber:

Prot. Clothing: ( ) Not Needed

( ) Encapsulated Suit:

( ) Splash Suit:

( ) Apron

( ) Tyvek Coverall: Saran-coated (yellow)
( ) Saranex Coverali:

( X ) Cloth Coverall:

( ) Other:

Gloves: ( ) Not Needed

( X ) Undergloves: Latex

( ) Gloves:

( X)) Overgloves: Nitrile - 13"

( ) Other - specify below:
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Site Safety w..d Health Plan
Cannon Air Force Base, New Mexico

bt g R ;

e

e

MONITORING EQUIPMENT: Specify by task. Indicate type as necessary. Attach additional sheets as necessary.

INSTRUMENT

TASK

COMMENTS (Includes schedules of use)

Combustible Gas Indicator

1 23456

Health and Safety air monitoring results must
be recorded on the appropriate field form.
Instrument calibration, operation, and
maintenance will be performed according to
the manufacturer’s instructions.

Radiation Survey Meter

(X ) Not Needed

Photoionization Detector

Type _MiniRae ( ) 11.7eV (X) 10.2eV
()98eV ()_eV

ACTION GUIDELINES

<05% LEL Continue work
05-10% LEL Continue work with monitoring
210% LEL Stop work

23.0% 02 Oxygen normal
<23.0% 02 Oxygen deficient; notify SHSC
<19.5% 02 Interrupt task/evacuate
3X Background Notify SHSC
>2mR/hr Interrupt task/evacuate
Specify:

(X)) Monitor gases in well column
immediately after opening.

Flame Ionization Detector

Type QVA - Foxboro 128

Specify: If OVA readings remain between 5 and 10 ppm in breathing
zone for 30 seconds, or above 2 ppm continuously, then stop work. As
toluene was present in Well N in the past, verify using Draeger tube(s)
that toluene is not the cause. As long as toluene is not the cause, use 1
ppm above background in BZ for 30 seconds as action level. If
toluene is the cause, don APR above 50 ppm in breathing zone. If
toluene is not the cause, don APR.

If any readings persist above 50 ppm in BZ for over 1 minute, stop
work. Consider upgrade to Level B.

Health and Safety air monitoring results must
be recorded on the appropriate field form.
Instrument calibration, operation, and
maintenance will be performed according to
the manufacturer’s instructions.

Detector Tubes/Monitox
Type _Drae

Specify: Use tube to check for presence of toluene as airborne
contaminant.

Health and Safety air monitoring results must
be recorded on the appropriate field form.
Instrument calibration, operation, and
maintenance will be performed according to
the manufacturer’s instructions.

Respirable Dust Monitor

Type
Type

Specify:

(X ) Not Needed The presence of
visible airborne dust will be considered an
action level that will necessitate donning of
APRs with HEPA dust cartridge (see Risk
analysis “General” section).

G:\PROJECTS\1998\98-325\Plans\RNOSSHP.DOC8
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Site Safety and Health Plan
Cannon Air Force Base, New Mexico

DECONTAMINATION PROCEDURES

ATTACH SITE MAP INDICATING EXCLUSION, DECONTAMINATION, AND SUPPORT ZONES AS PAGE TWO

ersonalized Decontaminati
Summarize below and/or attach diagram; discuss use of work
zones. In cont. reduction zone:
1. Remove nitrile gloves.
2. Remove cloth coveralls.
3. Remove latex gloves.
4. Wash hands with soap and water.

5. Wash face with soap and water.

Procedure must be performed whenever personnel are
preparing to leave work site.

( ) Not Needed

amplin i econtamination
Summarize below and/or attach diagram; discuss use of work
zones.

Since wells will be sampled using existing dedicated pumps,
only water quality instrumentation will need to be
decontaminated. Equipment will be decontaminated after use
at each well, using a deionized water rinse, and wiped with a
paper towel.

( ) Not Needed

Summarize below and/or attach diagram; discuss use of work
zones.

(X)) Not Needed

Containment and Disposal Method Containment and Disposal Method Containment and Disposal Method
A determination will be visually made in the field for PPE Monitoring well purge water and any decon water will be NA
disposal. If visual contamination is not present, the PPEwill | contained in existing polyethylene tanks adjacent to each well,
be dp:jqced n dplz‘!‘s'tlc bags,.w_hu;h] w::::'tl)le c\l/qsed"usmg twns}-tnesa pending groundwater sample analyses. Upon receipt of the
anc cisposed of In a municipal landiill. Visually contaminate results a determination will be made regarding proper
PPE will be placed in plastic bags and be properly disposed of di I
by Base personnel following characterization analysis. 1sposat.
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Site Safety wid Health Plan

Cannon Air Force Base, New Mexico

SITE SPECIFIC SAFE’

EMERGENCY CONTACTS

L

EMERGENCY CONTACTS

the work vehicle.

requirements.

Worker Injury: Administer first aid as needed, transport victim to hospital if necessary, or, call
911 for ambulance. First Aid kit and cellular phone will be kept at the work site at all times
during performance of project tasks, primarily in the work vehicle.

Fire or Explosion: Move personnel to a safe location. Account for all personnel. Use fire
extinguisher if applicable. Call 911. First Aid kit , cellular phone, and fire extinguisher (ABC
type) will be kept at the work site at all times during performance of project tasks, primarily in

DOCUMENTATION REQUIREMENTS: Any injuries, accidents, or illnesses that occur during

performance of the project field tasks must be thoroughly documented using the appropriate
OSHA incident report form. FEC’s Corporate Safety and Health Program outlines these

NAME PHONE

Water Supply NA Technical Manager Steve Peterson 402-221-7183
Site Telephone Cell. (303) 748-5093 Safety and Health Manager Linda Koepsell 303-278-0622
EPA Release Report No. 800-424-8802 Industrial Hygienist Rob Strode 303-642-3583
Environmental Agency NM Env. Dept. 505-827-2932 Other (specify)

Other (specify) State Spill Number UST Division 505-827-0188
CONTINGENCY PLANS Summarize below: Fire Department Clovis FD 911

Police Department Clovis PD 911 or 763-5531

State Police

Clovis State Police Dept.

505-763-3426

Health Department

Clovis DOH

505-763-5583

Poison Control Center

Poison Control

1-800-332-3073

HEALTH AND SAFETY PLAN APPROVALS (See cover sheet)

Occupational Health Unit

402-221-3645

Exit AFB at main entrance, take US 84 east for 5 miles to Clovis. Stay on US 84 (7th Street)
while entering city limits. One-third mile inside city limits, turn left (north) on North Thomas

Prepared by: Date: MEDICAL EMERGENCY

Hospital Name: Plains Regional Medical Center Phone: 769-2154
Reviewed by Date: Hospital Address: 2100 N. Thomas Street

Name of Contact at Hospital:

Name of 24-Hour Ambulance: Phone:
CEMRO-SO Signature: Date: Route to Hospital (Attach map with route to hospital)

Street. Hospital is one-third mile north on left.
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Site Safety and Health Plan
Cannon Air Force Base, New Mexico

0

THIS PAGE RESERVED FOR HOSPITAL ROUTE MAP

See attached figures for route to hospital.
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Site Safety uiu Health Plan
Cannon Air Force Base, New Mexico

SITE SPECIFIC SAFETY AND HEALTH PLAN.

The following personnel have read and fully understand the contents of this Site Safety and Health Plan and further agree to all requirements contained herein.

Name Affiliation Date Signature
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Site Safety and Health Plan
Cannon Air Force Base, New Mexico

APPENDIX 1
Material Safety Data Sheets
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MATERIAL SAFETY DATA SHEET

EM SCIENCE

lle CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

!

MANUFACTURERGccvseesascssones PREPARATION DATE.: 03/09/95
DATE MSDS PRINTED.: APR 17, 1995
EM SCIENCE
A DIVISION CF EM INDUSTRIES INFORMATION PHONE NUMBER.: 609-354-9200
Pe(Qs BCX 70 HOURS: MONa 7O FRI«. 8230-5
4B0 DEMOCRAT RDe CHEMTREC EMERGENCY NUMBER: B00—424%4-9300
GIBBSTOWN, NeJds 08027 HOURS: 24 HRS A DAY
CATALDG NUMBER(S): .
HX0&03 HX06031 HX06023P HX0603PS HX0603T HX0603TP
HX0603Y HX0606 314 315 317 321
PRODUCT NAMEnsasoas
HYDROCHLORIC ACID
SYNCONYMS asssesenal
MURTATIC ACID, 23 DEG. BE
CHEMICAL FAMILYew:
INORGANIC ACID
FORMULAcesnesoseses
1000 PPM BA  IN SOLUTIONM
MOLECULAR NWEIGHT.:
36445
2. COMPOSITION / INFORMATION ON INGREDIENTS
COMPONENT CAaS # APPR 2%
HYORCCHLORIC ACID
7647-01-0 1002

APPROXIMATE PER CENT INDICATES THAT THIS PRODUCT IS A
CONCENTRATED ACIDe. HYDROCHLORIC ACID IS APPROXIMATELY 372.

3s HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW
CAUSES SEYERE BURNSe
MAY BE FATAL IF INHALEO OR SHALLOWED.
VAPCR EXTREMELY IRRITATING.

MAY CAUSE DAMAGE TO RESPIRATORY PASSAGES AND LUNGS.

MSOS (CONTINUED) - HX0603

PAGE # 1



APPEARANCE..I..... seevscevsn’
CLEAR, COLORLESS LINUID; ACRID OD0OR

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC)

SYMP TCMS OF EXPOSURE:
EYE CONTACT CAUSES SEVERE BURNS AND PERMANENT EYE DAMAGE.
SKIN CGNTACT CAUSES SEVERE BURNSy POSSIBLE UEEP ULCERATION.
INHALATIGON CAUSES DAMAGE TQ NASAL AND RESPIRATORY PASSAGES,
PULMONARY EDEMA,

INGESTION CAUSES BURNS OF MOUTH, THROAT AND GASTROINTESTINAL TRACT.

MEDICAL COND. AGGRAVATED BY EXPOSURE:
RESPIRATORY CONDITIGNS

RCUTES OF ENTRY......‘.'....’O....I.’:
INHALATION, INGESTIOM OR SKIN CONTACT.

CARCINOGENICITYQIQOQ S8 0800000000000 =

THE MATERTAL IS NOT LISTED (TARC, NTP, DSHA) AS CANCER CAUSING
AGENT.

4« FIRST AID MEASURES

TMERGENCY FIRST AlD:
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXAPOSURE.
SKIN: IMMEDIATELY FLUSH THORBUGHLY WITH LARGE AMOUNTS OF WATER.
EYES: TMMEDIATELY FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15
MINUYES.
INHALATION: REMOVE TG FRESH -ALRi GIVE ARTIFICIAL RESFIRATION IF
BREATHING HAS STOPPED.
INGESTION: DO NOT INOUCE VOMITING GIYE WATER OR MILK IF CONSCIOUS;
GET MEOTCAL ATTENTION

5. FIRE FIGHTING MEASURES

FLASH POINT (Fleassncesaet NONCOMBUSTIBLE
FLAMMABLE LIMITS LEL (%)% N/A
FLAMMABLE LTIMITS UEL (%)e: N/A
EXTINGUISHING MEDTAeseeses

WATER SPRAY

FIRE FIGHTING PROCEDURESa: i
WEAR SELF~CONTAINED BREATHING APPARATUS ANDO PROTECTIVE CLOTHING.

FIRE & EXPLOSION HAZARDS.:
CONTACT WITH METALS PRODUCES HYDROGEN WHICH MAY FORM EXPLOSIVE
MIXTURES WITH AlRe

~- ACCIDENTAL RELEASE MEASURES

MSDS (CONTINUED) - HX0603 PAGE # 2




SPILL RESPONSE:

EVACUATE THE AREA DOF ALL UNNECESSARY PERSONNEL

HWEAR SUITABLE PROTECTIVE EQUIPMENT LISTED UNDER EXPOSURE /
PERSCNAL PRCTECTION.

ELIMINATE ANY IGNITION SDURCES UNTIL THE AREA 1S DSETERMINED TU BE
FREE FROM EXPLOSION QR FIRE MAZARDS. ,

CONTAIN THE RELEASE AND ELIMINATE {¥S SOURCE, IF THIS CAM BE DONE
W1 THOUT RISK.

TAKE UP AND CONTAINERIZE FOR PROPER O1SPOSAL AS DESCRIBED UNDER
OISPOSAL.

COMPLY WITH FEDERAL, STATE, AND LGCAL REGULATIONS ON REPORTING
RELEASESs REFER TO REGULATORY INFORMATION FOR REPORTABLE
QUANTITY AND OTHER REGULATORY DATA.

EM SCIENCE RECOMMENDS SPILL-X NEUTRALIZERS AND ABSGRBENT AGENTS
FOR YARIOUS TYPES OF SPILLS.

ADDITIONAL INFORMATION ON THE SPILL-X PRODUCTS CAN 8E PROVIDED
THROUGH THE EM SCIENCE TECHNICAL SERVICE DEPARTHMENT

(609) 354-9200.

THE FOLLOWING EM SCIENCE SPILL-X NEUTRALIZER AND ABSORBENT IS
RECCHMMENDED FOR THIS PRODUCT:

$X0861 ACID SPILL TREATHENT KIT

7« HANDLING AND STORASGE

ANDLING & STYCRAGE:
KEEP CONTAINER TIGHTLY CLOSED.
STORE IN A COOLs WELL-VENTILATED AREA SEPARATED FROM INCOMPATIBLE
MATERIALS,
U0 NOT BREATHE VAPORe
DO NOT GEYT IN EYES, ON SKINy CR UON CLOTHING.
HANDLE EMPTY CONTAINERS WITH CAUTION.

ADD ACID CAUTIQUSLY TO WATER WHEN DILUTING - NEYER ADD WATER YO
ACID.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION
ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT:

VENTILATIONy RESPIRATORY PROTECTION, PROTECTIVE CLOTHINGy, EYE PROTECTION
RESPIRATORY PROTECTION: If WORKPLACE EXPOSURE LIMIT{S) OF PRODUCT
OR ANY COMPONENT IS EXCEEDED (SEE TLV/PEL}, A NIOSH/MSHA APPROVED
AIR SUPPLIED RESPIRATOR IS ADVISED IN ABSENCE OF PROPER
ENVIRONMENTAL CONTRQL. OSHA REGULATIONS ALSO PERMIT GTHER
NIOSH/MSHA RESPIRATORS (NEGATIVE PRESSURE TYPE)} UNDER SPECIFIED
CONDITIONS {SEE YDUR SAFETY EQUIPMENY SUPPLIER). ENGINEERING
AND/OR ADMINISTRATIVE CONTROLS SHOULD BE IMPLEMENTED YO REDUCE
EXPOSURE.

MATERTAL MUST BE HANOLED OR TRANSFERRED IN AN APPROVED FUME HOQD
MSDS (CONTINUED) = HX0603 PAGE # 3



CR WITH EQUIVALENT VENTILATIGN.
PROTECTIVE GLOVES (NEOPRENE,
WORN TO PREVENT SKIN CONTACT.

SAFETY GLASSES WITH SIDE SHIELDS MUST BE

WORK / HYGENIC PRACTICES:
WASH THOROUGHLY AFTER HANOLING.
D0 NOT TAKE INTERNALLY,.
EYE WASH AND SAFETY EQUIPMENT SHOULD BE REAOILY

- — ——— -

NITRILE OR EQUIVALENT) MUST 3E

HWORN AT ALL TIMES.

AYATILABLE .

EXPOSURE GUIDELINES

NSHA - PFEL:
THA
PPM MG/M3

STEL

CCHRPCNENT PPN MG/ M3

—— T D > o 2 e s e g i

cL

PP M MG/M3 SKIN

HYDROCHLCRIC aAC1D

——— — v ——— . o > A S S Y s St S st o

—— e

ACGIH - TLV:

COMPCONENT

-——

cL

MG/ M3 SKIN

HYDROCKHLGORIC AC1O

9« PHYSICAL AND CHEMICAL PROPERTIES

BCILING POINY (C 760 MMHG}e: 110C 20424%

—— e . e

5 745

HELTING POINT (Clecsesscnsse?
SPECIFIC GRAVITY (H20 = 1).:
VAPOR PRESSURE (MM HG)eeasal
PERCENT VOLATILE BY YOUL (X):
VAPGR DENSITY (AIR = 1Jesses
EVAPQORATION RATE (BUAC = 1):
SOLUBILITY IN WATER (%2)eessl

CLEARs COLGRLESS LIQUIDS

10.
STABILITY..'............=

HAZARDOUS POLYMERIZAYION:
DOES NOT OCCUR

HAZARDOUS DECCMPOSITIONS:

MSDS (CONTINUED)

STABILITY AND REACTIVITY

-74C
1.1885
160

EL PR 4
125
2.0
MISCIBLE

20C

ACRID ODOR

YES
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TOXIC HYDROGEN CHLORIDE GAS

FONOITIONS TQO AVOIDewswees
HEAT; CONTACT WITH METALS.

MATERTALS TO AVOIDewesases
( } WATER ’
{ ) ACIDS
(X} BASES
{ ) CORROSIVES
( ) CXIDIZERS
(X} OTHER :

ALKALTES ANDO AMINESS; CONTACT WITH METALS PRODUCES HYDROGEN

1l TOXICOLCGICAL INFORMATION

TOXICITY DATA:

THL-HMN LDLO: 1300 PPM/30M
ORL=-RBTY LDS0: 900 MG/KG

TOXICCLOGICAL FINDINGS:

TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY PRODUCE ADVERSE
MUTAGENIC AND REPRODUCTIVE EFFECTS.
CITED IN REGISTRY COF TOXIC EFFECTS OF SUBSTAMCES {(RTECS)

.+ DISPOSAL CONSIDERATIONS

EPA WASTE NUMBERS: D002
TREATMENT:

SPECIFTED TECHNOLOGY — NEUTRALIZE TO PH 6-~9. CONTACT YOUR LOCAL

PERMITTED WASTE ODISPOSAL SITE (TSD) FOR PERMISSIBLE TREATMENT
SITES.

ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TS8) TO ASSURE
COMPLIANCE WITH ALL CURRENT LOCAL, STATE AND FEDERAL REGULATIONS.

13. TRANSPORY INFORMATION

DOT PROPER SHIPPING NAMEees:
HY DROCHLORIC ACIDy SOLUTION

00T ID NUMBERsecsssvaucseonel
UN1789 -

14« REGULATORY INFORMATION

MSDS (CONTIMUED) - HXC603 PAGE # 5



TSCA STATEHENT .‘.‘.....'..:

THIS PRODUCT IS A "MIXTURE™e THE CAS NUMBERS DF ALL CGMPONENTS
ARE LISTED CN THE TSCA INVENTORY.

SARA SARA CERCLA
CCHPONEMT EHS EHS' TPQ RQ
{302} (LBS) (LBS)
HYDROCHLQORIC ACID
Y 500 5000
OSHA ‘SARA DEMINIMIS
CCMPONENT FLOGR LIST 313 FOR SARA 313
(%)
HYOROCHLORIC ACID
Y Y 1.0
19« CTHER INFORMATION
COMMENTS:
NONE
NFPA HAZARDO RATINGS:
HEALTH : 3
FLAMMABILITY : 0
REACTIVITY T 0

SPECIAL HAZARDS

REVISION HISTORY:

11/01/83 o03/01/8B4 11/01/84 12/08/86 10/27/87 02/20/90 03/01/91
11/26/791 12/08/92 04/27/93 03/03/94

1
N/ A
N/E

REVISED SECTION
NOT AVAILABLE
NONE ESTABLISHED

won o

THE STATEMENTS CONTAINED HEREIN ARE QFFERED FOR INFORMATIONAL PURPOSES
CNLY AND ARE BASED UPON TECHNICAL DATA THAT EM SCIENCE BELIEVES 71O BE
ACCURATE., LT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSARY
TECHNTCAL SKILL AND AT THEIR OWN DESCRETION AND RISK« SINCE CONDITIONS
ANO MANNER OF USE ARE OUTSIDE OUR CONTROL, WE MAKE NO WARRANTY, EXPRESS
DR IMPLIEDy OF MERCHANTABILITY, FITNESS OR OTHERWISE.

PORTIONS COPYRIGHT ARIEL RESEARCH CORPURATION, 1993« RESTRICTED
USE CCNDITIONS APPLYe SELECTED REGULATORY INFORMATION IN EMCIS
HAS BEEN DERIVED FROM ARIEL RESEARCH CORP?*S. INTERNATIONAL
CHEMICAL REGULATORY MONITORING SYSTEM (ICRMS}e USE OF THIS DATA
IS SUBJECT TO THE TERMS OF A LICENSE AGREEMENT BETWEEN EM

MSDS (CONTINUED) - HX0603 PAGE ¥ 6



INDUSTRTES AND ARTEL RESEARCH CQORPe FURTHER DISTRIBUTION
WITHOQUT AUTHORIZATION IS PROHIBITED.

MSDS - HX0603 PAGE & 7
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MATERIAL SAFETY DATA SHEET

EM SCIENCE

le CHEMICAL PRODUCT AND COMPANY IDENTIFICATION |

MANUFACTURER eosevveosvensosns PREPARATION CATE.: 03/03/94
DATE MSDS PRINTED.: MAR 184 1994
£4 SCIENCE
A DIVISION QF EM INDUSTRIES INFORMATION PHONE NUMBER<: 609-354~-9200
PO« BOX 70 HOURS: MONe. TO FRI. 8230-5
480 DEMOCRAT RDe. CHEMTREC EMERGENCY NUMBER: B00-424-9300
GIBBSTOWN, NeJe 0BO27 HOURS: 24 HRS A DAY
CATALCG NUHMBER(S): :
44 1 NX0409 NX04091 NX0409P NXO 409PS NX040Q97
NXO4D9TP NXO0411 NX0411U NXD412

CHEMICAL NAMEoceee:

NITRIC ACLlD
TRADE NAMEeaseanves

AQUAFDRTISS HYDROGEN NITRATE
CHEMICAL FAMILYwa3 INORGANIC ACID
FOPMULA vecesonens’

CONCENTRATED HNQO3

MOLECULAR WEIGHTa: 63.01

2« COMPOSITION / INFORMATIOM ON INGREDIENTS

COMPUONENT CAS # APPR %

- —— -

N1TRIC ACID

-_— —— ———

7697-37-2 . 100%

APPROXTMATE PER CENT INDICATES THAT PRODUCT IS A
CONCENTRATEDO ACID. NITRIC ACID ASSAY IS APPROXIMATELY 70%.

3. HAZARDS ICENTIFICATION

EMERGENCY OVERVIEW
CAUSES SEVERE DBURNS.
VAPOR EXTREMELY HAZARDJUS.
MAY CAUSE NITROUS GAS POISONINGa
MAY BE FATAL IF INHALED OR SWALLGHED.
SYMPTOMS OF LUNG INJURY HAY BE DELAYED.
STRONG OXIDIZER.
SPILLAGE MAY CAUSE FIRE OR LIBERATE DANGEROUS GAS.

MSOS (CONTINUED) - NX0409 PAGE # 1



AP PEARANCE csvesasovsovseocssces

COLORLESS LIQUID WITH ACRID ODORe.

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC)

.

SYMPTCMS OF EXPOSURE:
CAUSES SEYERE BURNS ON CONTACT WITH ANY BODY TISSUE.
INHALAYION CF VAPORS OR MISTS CAN CAUSE SEYERE BURNS TO RESPIRATORY
PASSAGESy PNEUMONIA AND PULMONARY EDEMA.
CAN BE FATAL 1F INHALED OR SWALLOHED.
SYMPTGOMS OF LUNG INJURY MAY BE DELAYEO.

MEDICAL COND. AGGRAVATED BY EXPLSURE:
RCSPIRATORY CONDITIONS

ROUTES CF ENTRY eveeovovcosoncssnssnnss
INHALATION, INGESTION OR SKIN CONTACT .

CARCINOGENIC[TY."............0.."l=

THE MATERIAL IS NOT LISTED (IARCs NTP, QOSHA} AS CTANCER CAUSING
AGENT »

4« FIRST AID MEASURES

FMERGENCY FIRST AID:
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE.
SKIN: IMMEDIATELY FLUSH THOROUGHLY WITH LARGE AMOUNTS OF WATER.
EYES: IMMEDIATELY FLUSH THORQUGHLY WITH WATER FOR AT LEAST 15
MINUTES.
INHALATION: REMOVE TO FRESH AIRS GIVE ARTIFICIAL RESPIRATION IF
BREATHING HAS STOPPED.
INGESTION: D0 NOT INDUCE VYOMITING: IF CONSCIDUS, GIVE WATER
FREELY AND GET MEDILAL ATTENTION.

S« FIRE FIGHTING MEASURES -

FLASH POINT {(F)eesscansee> NOMCOHMBUSTIBLE
FLAMMABLE LIMITS LEL (%)a: N/A
FLAMMABLE LIMITS UEL (X)es N/A
EXTINGUISHING MEDIAcoesesvss

HWATER SPRAY,s DRY CHEMICAL

FIRE FIGHTING PROCEDURES.:
WEAR SELF-CCONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING.

FIRE & EXPLCSION HAZARDS.: '
CAN REACT EXPLOSIVELY WITH CERTAIN REDUCING
AGENTS AND COMBUSTIBLES; SUCH AS, METAL POWOERSs CARBIDES, H23,
MSDS (CONTINUED) -~ NX0409 PAGE # 2




TURPENTINE,

ACCIDENTAL RELEASE MEASURES

SPILL RESPONSE:

EVACUATE THE AREA OF ALL UNNECESSARY PERSONNEL.

WEAR SUITABLE PROTECTIVE EQUILIPMENT LISTED UMDER EXPOSURE 7/
PERSONAL PROTECTION.

ELIMINATE ANY IGNITIOM SOURCES UNTIL THE AREA IS DETERMINED 7O BE
FREE FROM EXPLOSION OR FIRE HAZARDS.

CONTAIN THE RELEASE AND ELTMINATE 1TSS SDURCE, IF YHIS CAN BE ODONE
WITHOUT RISKe

TAKE UP AND CCNTAINERIZE FOR PROPER DISPOSAL AS DESCRIBED UNBER
DISPOSAL.

COMPLY WITH FEDERAL, STATE, AND LJCAL REGULATIONS ON REPORTING

RELEASFS. REFER YO REGULATORY INFORMATION FOR REPORTABLE
QUANTITY AND DTHER REGULATORY DATA.

EM SCIENCE RECOMMENOS SPILL-X NEUTRALTZERS AND ABSORBENT AGENTS
FOR VARIOUS TYPES OF SPILLS.

ADOITIONAL INFORMATION ON THE SPILL-X PRODUCTS CAN BE PROVIDED

THROUGH THE €M SCIENCE TZCHNICAL SERVICE OEPARTHMENT
{509) 354-9200.

THE FOLLOWING EM SCIENCE SPILL-X NEUTRALIZER AND ABSJRBENT IS
RECOMMENDED FOR THIS PRODUCT:

$X0861 ACID SPILL TREATMENT KIT

Te HANDLING AND STORAGE

HANDLING & STCRAGE:

KEEP CONTAINER TIGHTLY CLOSED AND PROTECTED FROM PHYSICAL DAMAGE.

STORE IN A COOLs ORY AREA AWAY FROM COMBUSTIBLE OR REDUCING
MATERIALS.

CO NOT BREATH VAPOR OR MIST.
DO NOT GET IN EYESy ON SKIN, OR CM CLOTHING.

RETAINED RESIOUE MAY MAKE EMPTY CONTAINERS HAZARDOUSS USE
CAUTION?

B EXPOSURE CONTROLS / PERSONAL PRCTECTION
ENGINEERING CCNTROLS AND PERSONAL PROTECTIVE EQUIPMENT:

YVENTILATION, RESPTIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION
MATERIAL MUST BE HANDLED 0OR TRANSFERRED IN AN APPRUVED FUME HOOD
OR WITH EQUIVALENT VENTILATION.

PROTECTIVE GLOVES (NATURAL RUBBER, NEOPRENE, PVC OR EQUIYALENT)
MUST BE WORN YO PREVENT SKIN CONTACT

PROTECTIVE CLUTHING (NATURAL RUBBERsy NEOPRENE, PVC DR EQUIVALENT)
M50S (CONTINUED) — NXO409 PAGE & 3



SHOULD BE WORMN WHEN HANDLING THIS MATERIAL

SAFETY GLASSES WITH SIDE SHIELDS HUST BE WORN AT ALL TIMES.
RESPIRATORY PROTECTION: IFf WCRKPLACE EXPOSURE LIMIT(S) DOF PRDDUCT
CR ANY COMPCNENT [S EXCEEDED (SEE TLV/PEL)y A NIOSH/MSHA APPROVED
AIR SUPPLIED RESPIRATOR 1S ADVISED IN ABSENCE JF PROPER
ENVIRCONMENTAL CONTROL. OSHA REGULATIONS ALSO PERMIT (QTHER
NIDSH/MSHA RESPIRATORS (NEGATIVE PRESSURE TYPE) UNDER SPECIFLED
CONDITIONS (SEE YOQUR SAFETY EQUIPMENT SUPPLIER)s ENGINEERING
AND/OR ADMINISTRATIVE CONTROLS SHOULD BE IMPLEMENTED TGO REOUCE
EXPOSURE a

WORK / HMYGENIC PRACTICES:
WASH THOROUGHLY AFTER HANDLING.
80 NOT TAKE INTERNALLY.
EYE WASH AND SAFETY EQUIPMENT SHCULO BE READ!LY AVAILABLE.

-— ——— — B ] —— o o s

EXPOSURE GUIDELINES

0OSHA - PEL:
THA STEL CL
CCMPONENT PPM HG/ /M3 PPM MG/ M3 PP ¥ MG/H3 SKIN
NITRIC ACID
2 5 4 10
ACGIH - TLV:
THA STEL cL
CCMPUONENT PPM MG/ 43 PPM MG/ M3 PP MU MG/ M3 SKIN
NITRIC ACID
2 542 4 10

9« PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT (C 760 MMHG).: 122C
HELT[NG PO[NT (C).-oocncnoo: "'310c
SPECIFIC GRAVITY (H20 = 1la3 1a41
VAPOR PRESSURE (MM HG)eeees: 62 20C
PERCENT VOLATILE BY VOL (%): INDETHINATE
VAPOR DENSITY (AIR = 1)eeeas @ 2.5
EVAPORATION RATE (BUAC = 1): N/A
SOLUBILITY IN NATER (Z)eeae: MISCIBLE
APPEARANCE s evvosveveassscans

COLORLESS LIQUID WITH ACRID DOCODR.

10« STABILITY AND REACTIVITY

MSDS (CONTINUED) - NX0409 PAGE # &



STABILITYeseaovvocnncenes YES

HAZARDOOUS PCLYMERTZATIONS
DOES NQT COCCUR

HAZARDOUS DECGMPOSITIONG:
NOX

CONDITIONS TO AVOIDeesesw:
STRCNG OXIDIZER?
AVGID CONTACT WITH ALL COMBUSTIBLE MATTER

MATERTALS TC AVOIDaewseses
{X) WATER
{ ) ACIDS
{X) BASES
{ Y CORROSIVES
{ ) OXIDIZERS
(X) OTHER =
REDBUCING AGENTS, ORGANIC MATERI[ALS, COMBUSTIBLE MATTER

11« TOXICOLOGICAL INFDRMATION

TOXICITY DATA:
UNR-MAN LDLOS 110 MG/KG

TAXICOLOGICAL FINDINGS:

TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY PROOUCE AOYERSE
REPRODUCTIVE EFFECTS.

CITED IN REGISTRY OF TOXIC EFFECTS OF SUBSTANCES (RTECS)

12« DISPOSAL CONSIDERATIONS

EPA HASTE NUMBERS: DOQ2
TREATMENT:

SPECIFIED TECHNOLOGY - NEUTRALIZE TO PH 6-9. CONTACT YDUR LOCAL
PERMITTED WASTE DISPOSAL SITE (TSD) FOR PERMISSIBLE TREATMENT
SITES.

ALHAYS CONTACT A PERMITTED WASTE DISPOSER {TSD) TO ASSURE
COMPLIANCE WITH ALL CURRENT LOCALs STATE AND FEDERAL REGULATIONS.

13. TRANSPORT INFQORMATION

DGT PROPER SHIPPING NAME«s«:
NI TRIC ACID

OCT ID NUMBEReseevaovasnsaael UNZ2031

- 1o REGULATORY INFORMATION

MSDS (CONTINUED) - NX0409 PAGE # 5



TSCA INVENTORYeesevocensves’

THTIS PRODUCT I5 A "MTIXTURE™. THE CAS NUMBERS OF ALL COMPUONENTS

ARE LISTED (ON THE TSCA INVENTCRY.

SARA SARA CERCLA
COMPDONENT £HS EHS TPQ RQ
(302) {L8S} (LBS)
NITRIC ACID
h 1000 1000
OSHA ‘SARA DEMINIMNIS
CCMPONENT FLOOR LIST 313 FOR SARA 313
(X}
NITRIC ACID
Y Y 1.0
15« OTHER TINFORMATION
COMMENTS:
NONE
NFPA HAZARO RATINGS:
HEALTH s 3
FLAMHABILITY : 0
REACTIVITY T 9
SPECIAL HAZARDS : 0xXy

REVISION HISTCRY:
0a/q1/81 11/01/783 01/24/87 10/21/87 09/07/838 03/15/89 03/01/91
11/26/91 05/11/793

REVISED SECTION

NOT AVAILABLE

NONE ESTABLISHED

N/ A
N/E

THE STATEMENTS CONTAINED HEREIN ARE OFFERED FOR INFORMATIONAL PURPGSES
CNLY AND ARE BASED UPON TECHNICAL OATA THAT EM SCIENCE BELIEVES 7O BE
ACCURATE. IT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSARY
TECHNICAL SKILL AND AT THEIR OWN DESCRETION AND RISKe. SINCE CONDITIONS
ANO MANNER OF USE ARE QUTSIDE BUR CONTROL s WE MAKE NO WARRANTYy EXPRESS
OR IMPLIEQy OF MERCHANTABILITY, FITNESS OR OTHERHWISE.

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION, 1991
RESTRICTED USE CONDITIONS APPLY. SELECTED REGULATORY
INFCRMATION IN THIS MSOS HAS BEEN DERIVED FROM ARIEL
RESEARCH CORPORATION®S INTERNATIONAL CHEMICAL REGUUATORY
MONITORING SYSTEM (ICRMS)s USE OF THIS DATA IS PROVIDED
SUBJECT TO THE TERMS OF THE LICENSE AGREEMENT BETWEEN EM
INDUSTRIES AND ARIEL RESEARCH CORPORATION. FURTHER
MSDS (CONTINUED) -~ NX04Q9 PAGE # &



ODISTRIBUTION [S PROHIBITED WITHOUT AUTHORIZATION.
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MATERIAL SAFETY DATA SHEETY

EM SCIENCE

le CHEMICAL PRODUCT AND COMPANY TDENTIFICATION

MANUFACTUREReasssccsencasal PREPARATION CATE«: 03/03/94

DATE MSDS PRINTED.: MAR 18, 1996
£M SCIENCE

A DIYISION GF EM INDUSTRIES INFORMATION PHONE NUMBER.: 609-3954-9200
P.0. BOX 7O HOURS: MON. TO fFR{. 8:30-5S
480 OEHOCRAY RDe CHEMTREC EMERGENCY NUMBER: 800-424-9300
GIBBSTOWN, NeJs 08027 HOURS: 24 HRS A DAY

CATALOG NUMBER({S):
114 732 748 $X1242 SX1:242U SX124%
SX12441 SX1244PC SX1244P5S SX12447 SX12447P SX1244Y

CHEMICAL NAMEeoees
SULFURIC ACID
TRACE NAME s eawanse?
CIL OF YITRIDL
CHEMICAL FANILY.s? MINERAL ACID
FORMULAcaussnessae?
H2504

MOLECULAR WEIGHT.: 98.08

2« COMPOSITIAON / INFORMATION ON INGREDIENTS

COMPONENT CAS # APPR %

SULFURIC ACID
7664—-83-9 100%

APPROXIMATE PER CENT INDICATES THAT THIS PRODUCT IS A
CONCENYRATEO ACID. SULFURIC ACID IS APPROXIMATELY 95-98%.

3. HAZARDS IDENTIFICATION

EMERGENCY OVYERVIEM
CAUSES SEVERE BURNS.
MAY BE FATAL IF INHALED CR SWALLOWED.

MAY CAUSE DAMAGE TC RESPIRATORY PASSAGES AND LUNGS.
REACTS VIOLENTLY WITH WATER.
STRONG OXIDIZER.

APPEARANCE..‘ ..Q-Q.....'...:
MS0S (CONTINUED) - 5X1242 PAGE # 1



CLEAR,y COLORLESS VYISCOUS LIQUID3
SHARP DGR

TENTIAL HEALTH EFFECTS (ACUTE AND CHRENIC)

SYMPTCMS OF EXPOSURE:

CAUSES SEVERE BURNS ON CONTACT WITH ANY BODY TISSUE.
POSSIBLY FATAL BY INHALATION OR INGESTION.
INHALATION CF MIST MAY OAMAGE RESPIRATORY TRACT AND LUNGS.

MEDICAL COND. AGGRAYATED BY EXPOSURE:
RESPIRATORY CONDITIGNS

P\DUTES DF ENTRY.....'....I......'.":
INHALATION, INGESTION CR SKIN CONTACT.

CARCINOGENICITY......I..'... .".....:

THE MATERIAL IS NOT LISTED (IARC, NTP, OSHA) AS CANCER CAUSING
AGENT »

4o FIRST AID MEASURES

EMERGENCY FIRST AID:

GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE.
INGESTION: DO NOT INDUCE VOMITING: OfLUTE BY GIVING MILK OR HATER
1F CONSCIOUS: GET MEDICAL ATTENTION IMMEDIATELY

SKIN: FLUSH THORGQUGHLY WITH WATER; REMOVE ALL CONTAMINATED CLOTHING
AND SHOES: GET IMMEUIATE MEDICAL ATTENTION

EYES: FLUSH WITH WATER FOR AT LEAST 15 MINUTES, LIFTING UPPER & LOWER
LIDS CCCASICNALLYS CONTINUE FLUSHING WHILE WAITING FOR MEDICAL HELP
INHALATION: REMOYE TQO FRESH AIR: GET IMMEDIATE MEDI CAL ASSISTANCE

5« FIRE FIGHTING MEASURES

FLASH POINT (Fleesneovsne: NOMCOMBUSTIBLE
FLAMMABLE LIMITS LEL (%)e: N/A

FLAMMABLE UIMITS UEL (%).: N/A
EXTINGUISHING MEDTAeesens?

ORY CHEMICAL OR SAND;i OO0 NOT USE WATER OR FOAM

FIRE FIGHTING PROCEDURES.:
WEAR SELF~-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING.

FIRE & EXPLOSION HAZARDS.:

REACTS WITH MOST METALS TO FORM EXPLOSIVE HYDROGEN GAS WHICH CAN FORM

EXPLOSIVE MIXTURES WITH AIRe MAY IGNITE COMBUSTIBLE MATERIAL ON
CONTACT.

6« ACCIDENTAL RELEASE MEASURES

MSDS (CONTINUED) ~ 5X1242 PAGE # 2



SPILL RESPONSE:

EVYACUATE THE AREA OF ALL UNNECESSARY PERSONNEL.

WE AR SUITABLE PROTECTIVE SQUIPMENT LISTED UNDER SXPOSURE /
PERSONAL PRGTECTION.

CLIMINATE ANY IGNLTION SOURCES UNFEL THE AREA 1S DZTERMINED TO BE
FREE FRGM EXPLISION OR FIRE HAZARDS.

CONTAIN THE RELEASE ANO ELIMINATE I7S SQURCE, ,IF THI1S CAN 3& DONE
WITHDUT RISKe

TAKE UP AND CONTAIMERIZE FOR PRCOPER DISPOSAL AS JESCRIBED UNDER
DISPNSAL .

CNMPLY WITH FEDERAL, STATE, AND LOCAL REGUULATIONS IM REPORTING
RELEASESs REFER TO REGULATORY INFORMATION FOR REPORTABLE
QUANTITY AND CTHER REGUULATORY DATA.

EM SCIENCE RECOMMENDS SPILL-X HEUTRALIZERS ANMD ABSJRBENT AGENTS
FOR VARIDUS TYPES OF SPILLS.

ADO 17 IONAL INFORMATION ON THE SPILL-X PRODUCTS CAN BE PROVIDED
THROUGH THE EM SCIENCE TECHNICAL SERVICE OEPARTHMENT

{609) 2354~9200.

THE FOLLOWING EM SCIENCE SPILL-X NEUTRALIZER AND ABSORBENT IS
RECOMMENDED FDR THIS PRODUCT:

5X0A361 ACID SPILL TREATMENT KIT

7« HANDLING AND STJORAGE

HANDLING & STORAGE:
KEEP CONTAINER CLOSED AND PROTECTED AGAINSY PHYSICAL DAMAGE.
KEEP UPRIGHT; SEPARATE FROM ALL INCOMPATIBLE MATERIALS,
COMBUSTIBLE MATERIALS AND OXIDIZING AGENTSe
RHEN DILUTING: ADD ACIO TO KATER{ NEVER ADD WATER TQ ACiO.
D3 NOT BREATHE YAPOR,
DO NOT GET IN EYESy ON SKINs OR CON CLOTHING.

RETAINED RESIDUE MAY MAKE EMPTY CONTAINERS MAZAROQOUSS USE
CAUTTION?

8« EXPOSURE CONTROLS / PERSONAL PROTECTION
ENGINEERING CONTROLS AND PERSONAL PROTECTIYE EQUIPHMENT:

VENTILATIONs RESPIRATORY PROITECTION, PROTECTIVE CLOTHING, EYE PROTECTION
RESPIRATORY PROTECTION: IF WORKPLACE EXPOSURE LIMIT{S) OF PRODUCY
CR ANY COMPONENT IS EXCEEDED (SEE TLV/PEL)sy A NIOSH/MSHA APPROVED
AIR SUPPLIED RESPIRATOR IS ADYISED IN ABSENCE DF PROPER
ENVIRONMENTAL CONTROL. OSHA REGULATIONS ALSO PERMIT OTHER
NOSH/MSHA RESP IRATORS (HEGATIVE PRESSURE TYPE) UNDER SPECIFIED
CONDITIONS (SEE YDUR SAFETY EQUIPMENT SUPPLIER)« ENGINEERING
ANO/OR ADMINISTRATIVE CONTROLS SHOULD BE IMPLEMENTED TO REQUCE
EXPOSURE«
MATERIAL MUST BE HANOLED DR TRANSFERRED IN AN APPRQOVED FUME HQOD

#SDS (CONTINUED) ~ SX1242 PAGE # 3



CR WITH EQUIYALENT VENTILATIOM.

PROTECTIVE GLOVES (NATURAL RUBBER, NEQPRENE OR EQUIVALENT) MUST BE
WORN TO PREVENT SKIN CONTACT.

PROTECTIVE CLCTHING (NATURAL RUBSER, NEOPRENE OR EQUIVALENT} SHOULD
3E WORN WHEN HANDLING THIS MATERIAL.

SAFETY GLASSES WAITH SIDE SHIELDS MUST BE WORN AT ALL TIMES.

.

WORK / HYGENIC PRACTICES:
WASH THOROQUGHLY AFTSER HANDLING.
C0 NOY TAKE INTERNALLY.
EYE WASH AND SAFETY EQUIPMENT SHOULD BE READILY AVAI[LABLE,

EXPOSURE GUIDELINES

0OSHA - PEL:
TRA STEL cL
CCHPONENT PPM MG/ K3 PPU MG/ M3 PP M MG/M3 SKIN
SULFURIC ACID
1
_— - e e e e _— - - —
ACGIH - TLV:
THA STeEL cL
CCHPONENT PPM MG/M3 PPM MG/M2 PPM MG/M3 SKIN
SULFURIC ACIO
1 3

9. PHYSICAL AND CHEMICAL PROPERTIES

BOILING POINT (C 760 MMHG)as2 290+C
MELT ING POINT (C)--.c---c.-: @ =-10C
SPECIFTIC GRAYITY {H20 = 1)e: 1.844 60/60F
YAPOR PRESSURE (MM HGleswest 1 146C
PERCENT VOLATILE 8Y YOL {%): N/A
VAPOR DENSITY (AIR = 1Yseeat N/A
EVAPORATION RATE (BUAC = 1)2 (1
SOLUBILITY IN WATER (%)deeset MISCIBLE
APPEARANCE s v s cesnerccscscnnal
CLEAR, COLOKRLESS VISCOUS LIQUTIOD:
SHARP 0DOR

10« STABTILITY AND REACTIVITY
STABILITYesveseoeenseasnss YES
HAZARDOUS POLYMERTZATIONS

COES NOT OCCUR
MSDS (CONTINUED) - 5X1242 PAGE # 4




HAZARDOUS DECCMPOSITIOM.:
S3X» HYOROGEN (IN PRESENCE OF METALS)

CONDITIONS TQ AVOIDeeeest

ADDING WAYER 10 ATID CAN CAUSE VYIJLENT, EXOTHMERMIC REACTICN,
POSSIBLY CAUSING FIREe. CAN REACT VIDLENTLY AITH ALKALIESS.

MATERIALS TO AVOIDeeecas?
(X)) WATER
( ) ACIOS
{X) BASES
( ) CORROSIVES
{X) OXIDIZERS
{X) OTHER : :
REDUCING AGENTSs METAL POWDERS, CARBIDESy ACETIC ACID,
COMBUSTIBLE MATERIAL

1l1. TOXICOLCGICAL INFDRMATION
TGXLCiTY DATA:
ORL-RAT L050: 2140 MG/KG IHL-GPG LCS50: 18 MG/CUaMe
TOXICOLOGICAL FINDINGS:
NONE
CITED IN REGISTRY QOF TOXIC EFFECTS OF SUBSTANCES (RTECS)
12, DISPOSAL CONSIDERATIDNS
EPA WASTE NUMBERS: D002
TREATMENT:
SPECIFIED TECHNDLOGY — NEUTRALIZE TO PH 6-9« CONTACT YOUR LOCAL
PERMITTED WASTE DISPOSAL SITE (TSO) FOR PERMISSIBLE TREATHMENT
SITES.

ALRAYS CONTACT A PERMITTED WASTE OISPOSER (TSO) TO ASSURE
COMPLIANCE WITH ALL CURRENT LOCAL, SYATE AND FEDERAL REGULATIONS.

13+ TRANSPORT INFORMATION

DOT PROPER SHIPPING NAMEese:
SULFURIC ACID

DOT ID NUMBERseessevesaceass: UN1B3Q

14« REGULATCRY INFORMATION

MSOS5 (CONTINUED) - SX1242 PAGE # 5



TSCA INVENTGRY...‘.-."'...:

THE CAS NUMBER JF THIS PRODUCT [S LISTED ON THE TSCA INVENTORY.

SARA
CCMPONENT EHS
(302)
SULFURIC ACID
Y
DSHA
CCOMPONENT FLOOR LIST
SULFURIC ACID
Y
15, OTHER INFORMATION
COMMENTS:
NONE
NFFA HAZARD RATINGS:
REALTH : 3
FLAMMABILITY T 0
REACTIVITY =2
SPECIAL HAZARDS S W
-YISION HISTQORY:
ga/cl/al 08/01/84 0Q4/17/86
0%/26/88 03/01/91 05/31/91

REVISED SECTION
NOT AVAILABLE
NONE ESTABLISHED

N7 A
N/E

N

11/26/791 05711793

SARA CERCLA
EXS TPQ RQ
(Les) (L8s)
1000 1000
SARA DEMINIMIS
313 FOR SARA 313
) (%)
Y 1.0
12/06/86 06/19/87 10/27/81 o01/26/88

THE STATEMENTS CONTAINED HEREIN ARE QOFFERED FGR INFORMATIONAL PURPQSES
CNLY AND ARE BASEQO UPON TECHNICAL DATA THAT EM SCIENCE BELIEVES TO BE

« ACCURATE,

TECHNICAL SKILL AND AT THEIR OWN DESCRETION AND RISKe.

ANO MANNER OF USE ARE OUTSIOE OUR CONTROL
CGR IMPLIEDy OF MERCHANTABILITY,

FITNESS OR DOTHERWISE.

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION, 1991.
RESTRICTEC USE CONDITIONS APPLY. SELECTED REGULATORY

INFORMATION

MONITORING SYSTEM (ICRMS),.

[N THIS MSDS HAS BEEN DERIVED FROM ARIEL
RESEARCH CORPORATION®S INTERNATIONAL CHEMICAL REGUL ATODRY
USE OF THIS DATA [S PROVIOED
SUBJECT TO THE TERMS OF THE LICENSE AGREEMENT BETWEEN EM
INDUSTRIES AND ARIEL RESEARCH CORPORATION.

FURTHER

BISTRIBUTIAON 1S PROHIBITED WITHOUT AUTHORIZATION.

"ISSUED BY VKR

MSDS =~ S5X1242

11/07/95»

IT IS INTENDED FOR USE ONLY BY PERSONS HAYING THE NECESSARY
SINCE CONDITIONS
HE MAKE NO WARRANTYs EXPRESS
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J+T+3AKER INCa 222 RED SCHIICL LANE, PHILLIP SBURG, NJ 18845
1A T ER 1 AL SAFETY J AT A SHEGET

24=-HOUR EMERGENCY TELEPHOME -- (9703) 859-2151
CHEMTREC ¢ (B0O0) %26-9300 —— NATIONAL RESPONSE CENTER ¢ (300) 424-8802
S4C34 -4 S101UM HYIRIIXIDESPELLETS PAGE: 1

EFFECTIVE: 11/13/94 ISSUED: 01/03/95

JeTeIAKER INCsy 222 RED 3CHOOL LANE, PHILLIPSBURG, NJ 03865
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PRCCUCT “AME: SQOTIUM HYDROXIDELPELLETS
CCMMON SYNOINYMS: CAUSTIC SDDA3: SODIUM HYDRATE: ULYE
CHEMICAL FAMILY: INCRGANIC SODIUM CGYPOUNDS

FORMULA: NAQOH

FORMULA WTa: 4000

CAS NQO.: 1310-73-2

NIJSH/RTECS NO.: WB4900000

PRCDUCY YSE: LABORATORY REAGENT

PRCOUCT COBES: 51049531243730+504593723437356,3729+3734,+5505,5022,3726,3728
371843721,3722

R R T S L o S T r N T C o o e o o T e T o o o e om mm w4 e e o S == o T e e e T A e e e - T — — ———
e e R e 2L I b e P P A T L 2 3 S L L S E L S A A 4t S T X R P N R

B R O N D C o D T e e B o o T T o o o T o o o o o o oo o o o o= i T = et it i e mm v e e M = e o v b YR e e i e T o v = — W - - . -
b e e e R - e S B T T T T B SN ]

€ ER SAF-T-DATA* SYSTEN

HEALTH - 3 SEVERE (POTSON}
FLAMMABILITY - 0 NONE

REACTIVITY - 2 MODERATE

CANTACT - 4 EXTREME (CCRROSIVE)

LABCRATORY PROTECTIVE EQUIPMENT

GOGGLESS LAB COAT: VENT HOOD; PROPER GLOVES

UeS« PRECAUTIONARY LABELING

POISGN DANGER
HARNFUL IF INHALED. CAUSES SEVERE BURNSe MAY BE FATAL IF SWALLOWED. REACTS
YIOLENTLY WITH WATER AND ACIOS.

DO ROY GET IN EYES, ON SKIN, ON CLOTHING. AVOID SPATTERING BY SLOWLY ADDING

TO SQLUTIONe AVOID BREATHING DUST. KEEP IN TIGHTLY CLOSED CONTAINER. USE
WITH ADEQUATE VENTILATION. WASH THOROUGHLY AFTER HANDLING.

INTERNATIONAL LABCELING

CAUSES SEVERE 3URNS.

KEEP CUT CF REACH OF CHILOREN. IN CASE DF CONTACTY WITH EYES, RINSE IMMEDIATELY
WITH PLENTY OF WATER AND SEEK MEDICAL ADYICE. WEAR SUITABLE GLAIVES ANO
€EYE/FACE PROTECTION.

CONTINUED ON PAGE: 2



JeTe3AKER IMCe 222 REQ SCHOCL LANE, PHILLIPSSURGy NJ 08865
“MATERTIAL SAFETY 0 AT A SHEET
24-HOUR EMERGENCY TELEPHONE -- (904) 3853-2151
CHEMTREZC 8 (200} 42%-7300 -- NATICMAL RESPONSE CENTER m (300} 424-8302

S4034 -0& S20IUM HYDROXIDE,PELLETS PAGE: -
EFFECTIVE: 11/18/94 ' [SSUED: 01/03/55

R S R R T o L L o o o D o T e o o o o o o o T s SE i T m o o e e o e v S Em S Y s A T T W m e m o o > - = Am o e - —_—
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S L R L R T Ry R R P e T R R o N T L T T

SAF=T-DATA® STCRAGE COLOR CODE: WHITE STRIPE (STORE SEPARATELY)

D R T T O S O T o T o T o . T A T o o o T8 oo o fi o = e o ot T e e e e W . P A e e P W Gm e o M m T e S AW W M A W e = e e - > —
T T T S T T S S N e S T T S S S T S S S S S S S SR S S T S S TS RS ST TSR DT DT T oL TSRS oSS Tds TSI =z=axz= ==

COMPONENT CAS NO. WE IGHT % ASHA/PEL ACGIH/TLY
SODIUM HYDROXIDE 1310-73-2 98~100Q 2 MG/H 2 MG/ H

THE TLV ANC PEL LISTED DEMOTE CEILING LIMITS.

B o D L T o o O o o o o o o o o T I T N e e e i e e A S e T et e = o b o Wi T e e T s m W i W A A o= e o = - = A e e
T T S T T T T T T e e R e S S T T S S TS S S S S SN e NS r R N T I I I I Rl T S o e s s S T R SRR RS EE T s R stz e

P B R i B e B Rl e e e —
STZ==

e - e e me s S S ST S T R T R T R s A s S TS T L I S S R R s I S S R S T S S S s S S s s RS ER I =S

BOILING POINT: 1390 C (2534 F) VAPOR PRESSURE (MMHG): <1
AT 760 MM HG) (20 C)

MELTING POINT: 318 C (604 F) VAPOR DENSITY (AIR=1): N/A
(AT T76C MM HG) .

SPECIFIC GRAVITY: 2.13 EVAPORATION RATE: N/A

(H20=1)
SOLUBILITY(H20): APPRECIABLE (>10%) % VOLATILES BY VOLUME: 0
(21 ¢)

PH: 14.0 (1.0M SOLUTION)

UD(R THRESHOLD {PePeMa): N/A PHYSICAL STATE: SOLID
COEFFICIENT WATER/OIL DISTRIBUTICN: N/A

APPEARANCE € ODOR: WHITE PELLETS OR FLAKES. UODORLESS.

B T o o T O o o o o o T NI NT S 0 e Dy M M S el M I T T MR e e A S Wy M SR AP e e T e T G W T e e e e T M m b e v . o - A ——
e e R R R T . T T+ S P e il —~ug

D T m e T T T N R U M U o et A S e s e dma o s e At e S e e o S Y e P W YT R W e e ek S YR AP W M Ab e f ———

e e - e S ST s e S S RS R S S S T s T S T R S S T S SR S S L S L LN T S S T NS RN L r ST s e EE ST I DTSz =D=z=Zz====

FLASH POINT (CLOSED CUP): N/A NFPA 704M RATING: 3-0~1

AUTOIGNITION TEMPERATURE: MN/A

CONTINUED CON PAGE: 3



Je«Ta3AKER INC, 22 RED SCHOCL LANE, PHILLIPSAURGs NJ 08865
A TERTI AL SAFETY 0 ATAR S HEET

24-HQUR EMERGENCY TELEPHONE =-- (998} 859-2151
CHEMTREC % (800) 424=-930C == NAT[QMAL RESPJNSE CENTER # (800) 424-~8802
S4034 —-06 SODIUM HYOROX [DEPELLETS PAGE: 3
EFFECTIVE: 11/13/%4 ' [SSUED: 01703795
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T S S S R e A s m e e e R S S S S S S TS S S s T SN S S S S S S S S T S S S S S R S S S s S S S RS S Sz s=2=s s =

FLAMMAALE LIMITS: UPPER - N/aA L3OWER — N/A

FIRE EXTINQUISHING MEDIA
USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE.

SPECIAL FIRE~FIGHTING PROCEDURES
FIREFIGHTERS SHCULD WEAR PROPER PROTECTIVE EQUIPMENT ANC SELF-CONTAINED
BREATHING APPARATUS WITH FULL FACEPIECE OPERATED IN POSITIVE PRESSURE
MODE. FLOOO WITH WATER SPRAY TJO PREVENT SPLASHING OF MATERIAL.

UNUSUAL FIRE &€ EXPLOSION HAZARDS
CONTACT KWITH MOISTURE OR WATER MAY GENERATE SUFFICIENT HEAT TD IGNITE
CCPMBUSTIBLE MATERIALS. REACTS WITH ADST METALS TO PRUODUCE HYDROGEN GAS,
WHICH CAN FORM AN EXPLOSIVE MIXTURE HITH AIR.

TOXIC GASES PRODUCED
NONE T[DENTIFIED

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT
NCNE IDENTIFIED.

EXPLOSION DATA-SENSITIVITY TO STATIC OISCHARGE
MONE IDENTIFIED.

- - P P L O T P e P e e e R T T e P o L S P g
Il e e e R e e T PP P i e — = - =====

SECTION ¥ ~ HEALTH HAZARD DATA

o D o D e At et et i e i e e TR N N e o et W T T - S T e . . S S P e e e R e e e A . S e e A s S e W - —

B R L R R N St F L P R TS 3 i S - E L P - P - -+ Tk T P el - -y

THRESHOLO LIMIT VALUE (TLV/TWA)}: 2 HG/H

TLV LISTED DENCTES CEILING LIMIT,

SHCRT-TERM EXPOSURE LIMIT (STEL): NCT ESTABLISHED

PERMISSIBLE EXPOSURE LIMIT (PEL): 2 MG/M

PEL LISTED DENQTES CEILING LIMIT.

TOXICITY OF COMPONENTS

INTRAPERITONEAL MNDUSE LDS0 FOR SODIUM RYDROXIDE 40 MG/KG

CONTINUED ON PAGE: 4



JeT.BAKER INCs 222 REG SCHOCOL LANE, PHILLIPSBURG, NJ 08865
M AT ER T &L SAFETY O ATA SHEET

24~HOUR EMERSENCY TELEPHONE —— ({398) 859-2151

CHFMTREC ¢ (370} 424-9300 -— NATIOMAL RESPINSE CENTER # (300) 424-8802
54234 -nNs SDIUM AYDROXIOESPELLETS PAGE: ~
EFFECTIVE: 11/18/77% ‘ [SSUED:z 01/03/95
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SECTION ¥ ~ HEALTH HAZARDC DATA (CINTINUED)

R N o o e R o T o o o T Tt o o o o m o m ot e = e = e AR e e R W M et o i e = > = = e = = = - e~
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CARCIMNIGENICITY: NTP: NO [ARC: NO Z LIST: NO GSHA REG: NO

CARCINCGENICITY
NONMNE TDENTIFIEO.

REPRODUCTIVE EFFECTS
NCNE [DENTIFIED.

EFFECTS OF JVEREXPOSURE

[NHALATICNS SEVERE IRRITATION OR BURNS OF RESPIRATORY SYSTEM,
PULMONARY EDEMAy, LUNG INFLAMMATION, MAY CAUSE RESPIRATORY
SYSTEM DAMAGE

SKIN CONTACT: SEVERE IRRITATION DR BURNS

EYE CONTACT: SEVERE [RRITATION QR BURNS, PERMANENT EYE DAMAGE

SKIN ABSCRPTION: NONE IDENTIFIED

INGESTION: IS HARMFUL AND MAY BE FATAL. SEVERE BURNS T0O MOUTH,
THROATs AND STCOMACHs NAUSEA, VOMITING

CHRONIC EFFECTS: NONE ICENTIFIED

TARGET QRGANS
EYESy SKINy RESPIRATORY SYSTEM, LUNGS

MEDICAL CCNDITIONS GENERALLY AGGRAVATED BY EXPQSURE
DAMAGED SKIN

PRIMARY ROUTES OF ENTRY
INHALATION, INGESTION, EYE CONTACT, SKIN CONTACT

EMERGENCY AND FIRST AID PROCEDURES

INGESTION: CALL A PHYSICIAN. TIF SWALLOQWED, DO NOT INDUCE VOMITING. IF
CONSC10USy GIVE LARGE AMOUNTS OFf WATERe. FOLLOW WITH DILUTED
VINEGAR, FRUIT JUICE OR WHITES OF EGGS BEATEN WITH WATER.

INHALATICONS IF INHALED, REMOVE TO FRESH AIRe IF NOT BREATHING, GIVE
ARTIFICIAL RESPIRATION. IF BREATHING [S DIFFICULT, GIVE
DXYGEN. PROMPT ACTION IS ESSENTIAL.

CONTINUED ON PAGE: 5



JeT+EAKER INCs 222 P50 SCAOOL LANE, PAILLIPS3URG, NJ 08365
M AT EZR T AL SAFETY Jg AT A SHEZT

24-HOUR EMERGENCY TELEPHOINE -- (408) 859-2151
CHEMTRFC + {800) 424-3330 -~ NMATIONAL RESPONSE CENTER ¢ {800) 424-8302
S4034 =06 SUDIUM HYDROXIOESPELLETS PAGE: S
EFFECTIVE: 11/13/94 ' ISSUED: 01/03/95
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SKIN CONTACT: IN CASE OF CONTACT, IMMEDIATELY FLUSH SKIN AITH PLENTY OF
WATER FOR AT LEAST 15 MINUTES WHILE REMOVING CONTAMINATED
CLOTHING AND SHDES. AASH CLOTHING 2EFQRE RE~USE.

YT CCNTACT: IN CASE OF EYE CONTACT, IMMEDIATELY FLUSH wW{TH PLENTY OF
WATER FOR AT LEAST 15 MINUTES.

MCTES TQ PHYSICIAN

IN CASES DF SEVERE ESOPHAGEAL CORROSIUN, THE USE OF THERAPSUTIC DGSES OF
STERQIOS SHOULD SE CONSIDERED. GEMERAL SUPPORTIVE MEASURES WNIVH CONTINUAL
ACNITORING 3F GAS EXCHANGE, ACID-3ASE BALANCE, ELECTROLYTES, AND FLUID
INTAKE ARE ALSO REQUIRED.

SARA/TITLE IIT HAZARD CATEGORIES AND LISTS
ACUTE: YES CHRENIC: YES FLAMMABILITY: NO PRESSURE: NO REACTIVITY: NO

EXTREMELY HAZARDOUS SUBSTANCE: NG

CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS SODIUM HYDROXIDE (R2 = 1000 LBS)
SARA 313 TOXIC CHEMICALS: YES CONTAINS SODIUM HYORCXIDE

GENERIC CLASS: GENERIC CLASS REMOVED FROM CFR: 7/1/91
TSCA INVENTORY: YES

B R N L T L N o N T T o T O N T N e Tt o o o T T o o e o e o o oo o e+ o =0 o 2 o o o v o o = v T T > e > > o o o v —— ———
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STABILITY: STABLE HAZARDCUS POLYMERTZATION: WILL NOT GCCUR
CONOI TIONS TC AVOID: MOTSTURE
INCOMPATIBLES: WATERy STRONG ACIDS, MOST COMMON METALS, COMBUSTIBLE

MATERIALS, ORGANIC MATERIALSs ZINCs ALUMINUM,
PEROXIDESy HALOGENATED HYDRUCARBONS

DECCHPOSITION PRODUCTS: NONE IOENTIFIED

CONTINUED DN PAGE: 6



JeT«BAKER INCe 222 ZEC SCHOCL LANE, PHILLIPSBURG, NMJ 03865
MAT TR TI AL SAFETY O ATA SHEET
24-H0UR EMEIGEMCY TELEPHINE =~ (308) 359-2151
CHEMTREC ¥ (8900) 424-9300 ~~- NATICNAL RESPONSZ CENTCR £ (300) 424-8802

S4536 -0o SIDIUM HYDROXIDE,PELLETS PAGE: o
EFFECTIVE: 11/13/94 ‘ [SSUED: @1/03/95
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STEPS TQ 2E TAKEN IN THE EVENT OF A SPILL OR DISCHARGE
AEAR SELF~CONTAINED 3REATHING APPARATUS AND FULL PROTECTEIVE CLOTHINGe WITH
CLEAN SHOVEL, CAREFULLY PLACE MATERIAL INTO CLEAN, DRY COMTAINER AND
CCYERS REMGVE FROM AREA. FLUSH SPILL AREFA WITH HATERe.

BISPOSAL PROCEDURE

DISPOSE IN ACCORDANCE WIVH ALL APPLICABLE FEDERALe STATE, AND LOCAL
ENVIRONMENTAL REGULATIONS.

EPA HAZARDOUS WASTE NUMBER: D002,y D003 {CORKROSIVE, REACTIVE WASTE)
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VENTILATICN: USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET TLV
REQUIREMENTS,

RESPIRATORY PROTECTION: RESPIRATCRY PROTECTION REQUIRED IF AIRBORNE
CONCENTRATVICON EXCEEZEDS TLV. AT CONCENTRATIONS UP TO
100 PP*y A HIGH-EFFICIENCY PARTICULATE RESPIRATOR 1S
RECOMMENDED. AR0YE THIS LEVELs A SELF—CONTAINED
BREATHING APPARATUS IS5 ADVISED.

EYE/SKIN PROTECTION: SAFETY GLGGLES, UNIFORM, APRON, NEOPRENHE GLOVESARE
RECOMMENDED .

o T o T Moot o St et e o e T m o o o e e S T e A e A T e Gk e T Y AP A W M AN D e ot v . it v G o et s o ot w— A~ —
-
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e e R e b~ oot - n sty e iemipe oo i <ot g

SAF-T—-DATA% STORAGE COLOR CODE: WHITYE STRIPE (STORE SEPARATELY)

STORAGE REQUIREMENTS

KEEP CONTAINER TIGHTLY CLOSEO. STORE IN CCRROSION-PROOF AREA. STORE IN A
DRY AREA« ISOLATE FROM INCOMPATIBLE MATERIALS.

CONTINUED ON PAGE: 7



JaTe2AKER IMCa 222 REC SCHOOL LANE, PHILLIPSBUFG, NJ 088565
* AT Z R T AL SAFETY AT 4 SHEZEZT

26-HJUR EMEIGENCY TELEPHONE -- (708) 359-2151

CHE“TREC * (800) 424-7300 -— NATITINAL RESPONSE CENTER # (800) 424~38302
S4034 —946 S30IUM HYDRODXIDE,PELLETS PAGE: 7
EFFECTIVS: 11/18/94

ISSUED: 01/03/55
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DCMESTIC {(Oe0aT,.)

PPIPER SHIPPING NAME: SOOIUM HYDROXIDE, SOLID
HAZARD CLASS: 8

UN/NA: UN1IB23 REPORTABLE QUANTITY: 1000 LBS. PACKAGING GROUP: [1}
LABELS: 8 CORROSIVE
PEGULATORY REFERENCES: 49CFR 1724101

INTEINATIONAL ([eMeTa)

PROPER SHIPPING NAME: SODIUM HYDROXIDE, SOLID

HAZARD CLASS: E Ie«MaCe PAGE: 8225
UN: UNI1823 MARINE POLLUTANTS: NO PACKAGING GROUP: 11
LABELS: 8 CORRCSIVE

REGULATORY REFERENCES: 49CFR PART 176: IMDG CODE

§ (IOC-A.O-)

PROPER 'SHIPPING NAME: SODIUM HYDROXIDE, SOLID

HAZARD CLASS: '

UN: UN1823 PACKAGING GROUP: I

LABELS: 8 CORRQSIVE

REGULATORY REFERENCES: 49CFR PART 175; ICAO0=== WE BELIEVE THE TRANSPORTATION
DATA AND REFERENCES CONTAINED HEREIN TO BE FACTUAL AMND
THE OPINION GF QUALIFIED EXPERTS. THE UJATA IS MEANT AS
A GUIDE TGO THE OVERALL CLASSIFICATIOM OF THE PRODUCT

- AND IS5 NOT PACKAGE SIZE SPECIFIC,s NOR SHOULD IT 8E

TAKEN AS A WARRANTY OR REPRESENTATION FOR WHICH THE
COMPANY ASSUMES LEGAL RESPONSIBILITY.=== THE
INFORMATION IS QOFFERED SOLELY FOR YOUR CONSIBERATION,
INVESTIGATION, AND VERIFICATION. ANY USE OF THE
INFORMATIGON MUST BE DETERMINED BY VTHE USER TQ BE IN
ACCORDANCE WITH APPLICABLE FEDERALy STATE, AND LOUCAL
LAAS AND REGULATIONS. SEE SHIPPER REQUIREMENTS 49CFR
171+2¢ CERTIFICATION 172.2049 AND EMPLOYEE TRAINING 49
CFR 173.1(B).

UeSe CUSTOMS HARMONIZATION NUMBER: 2B151100008

CONTINUED ON PAGE: 8



JoT.3AKER INCe 222 REO SCHOOL LANE, PHILLIPSBURGy NJ 0886
MATERTAL SAFETY DATA SHEET

24-HOUR EMERGENCY TELEPHINE -- (308) 859-2151
CHEMTREC # (B00) 424-9300 —- NATIONAL RESPUNSE CENTER # (800) 42
54834 -0¢& SA0IUM HYDRDXIDE.PELLETS
EFFECTIVE: 11/13/94 . 1SSUED:

- ek e e o o - = - -

e SN S S SN oIS ===="

MCTF:  WHEN HANOLING LIQUIOD PRODUCTS, SECONDOARY PROTECTIVE CONTAINERS
USEC FCR CARRYING.

=N/& = NDT APPLICABLE, OR NOT AVAILABLE;:

N/E = NOT ESTABLISHED.— .

THE INFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTA ACT
REGULATIONS PRCOMULGATED THEREUNDER (29 CFR 1910.1200 ETa. SEQ.) AND TH
CANADIAN WORKPLACE HAZARDOUS MATERIALS INFORMATION SYSTEMe THIS DOCW
IS TMTENDEO QONLY AS A GUIDE TQ THE APPROPRIATE PRECAUTIONARY HANDLING
THE MATERIAL BY A PERSON TRAINED IN, OR SUPERVISED BY A PERSON TRAINEI
INy CHEMICAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FGOR HIS OR HER PARTVICULAR
APPLICATION, OFEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUOING EYE Al
FACES GUARDS AND RESPIRATORS #UST BE USED TQO AYOID CONTACT MITH MATERI,
OR BREATHING CHEMICAL VAPORS/FUMESe

EXPCSURE TQ THIS PRODUCT MAY HAVE SERIOUS ADVERSE HEALTH EFFECTS. TH!
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USE!
A2E SO VARIED, BAKER CANNCT WARN OF ALL OF THE PGTENTIAL DANGERS OF Ut
7 INTERACTIGN WITH OTHER CHEMICALS UR MATERIALS. BAKER WARRANTS THAS
ThnE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL.

BAKER DISCLAIMS ANY QTHER WARRANTIESy EXPRESSED OR [MPLIED WITH REGARI
TC THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FLTNES”
FOR A PARTICUL AR PURPOSE. :
THE USER SHQULDO RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY a;
EVYEN DEATH, ESPECIALLY IF [MPROPZRLY HANDLED OR THE KNDOHMN DANGERS OF i
ARE NOT HEEDEOa. READ ALL PRECAUTIONARY INFORMATION. AS NEXW OQCUMENTY
GENERAL SAFETY INFORMATION BECOMES AVAILABLE, BAKER WILL PERIODICALLY
REVISE THIS MATERIAL SAFEYY DATA SHEET.

NCTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY TELEPH
NUMBERS ARE TO BE USED ONLY IN THE EVENTY OF CHEMICAL EMERGENCIES INVQL
A SPILL, LEAK, FIRE, EXPOSURE, 0OR ACCIDENT INVOLVING CHEMICALS. ALL
NCN-FMERGENCY QUESTIONS SKOULD BE DIRECTED TG CUSTOMER SERVICE
{1-80Q-JTBAKER) FOR ASSISTANCE.

COPYRIGHT 1995 JsT«BAKER INCe

* TRADEMARKS OF JeT<BAKER INCe

APPROVED BY QUALITY ASSURANCE DEPARTMENT.

== LAST PAGE --
w"ISSUED BY VYWR 10/28/95"



JeT.3AKER INCe 222 RED SCHOOL LANE, PHILLIPS3URG, NJ 0B36°
M AT ERTAL SAFETY DATA SHEGET

24-HOUR EMERGENCY TELEPHOME ==~ (708) 859-215]
CHEMTREC ¢ (300) 4254-9300 —- NATIONAL RESPONSE CENTER ¢ (800) 42
S4C34 -yg S30IUM HYDROXIDELPELLETS
EFFECTIVE: 11/138/94 . 1SSUED:
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MCTFE:  WHEN HANOLING LIQUID PRODBUCTS, SECONDARY PROTECTIVE CONTAINERS
USEC FCR CARRY ING.

=N/A = NOT APPLICABLE, OR NOT AVAILABLE:

N/E = NOT ESTABLISHED.— .

THE TNFORMATION IN THIS MATERIAL SAFETY DATA SHEET MEETS THE
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTR ACT .
REGULATIONS PRCMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQe) AND TRH
CANADIAN WORXPLACE HAZARDOUS MATERIALS INFORMATION SYSTEM. THIS DQCUr
IS TNTENDEO ONLY AS A GUIDE TQ THE APPROPRIATE PRECAUTIONARY HANDLING
THE MATERIAL B8Y A PERSON TRAINED IN, DR SUPERVISED BY A PERSON TRAINEI
IN, CHEMICAL HANDLING. THE USER IS RESPONSISLE FOR DETERMINING THE
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FGR HIS QR HER PARTICULAR
APPLICATION. OEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE Al
FACS GUARDS AND RESPIRATORS “UST BE USED TO AVOID CONTACT WITH MATERI,
QR BREATHING CHEMICAL VAPORS/FUMES

EXPUSURE TQ THIS PRODUCT MAY HAVE SERIQUS ADVERSE HEALTH EFFECTS. TH:
CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USES
ASE SO VARIEDy BAKER CANNOT WARN OF ALL OF THE POTENTILIAL DANGERS OF U!
f  INTERACTIGN WITH OTHER CHEMICALS UR MATERIALS. BAKER WARRANTS THA:
TnE CHEMICAL MEETS THE SPECIFICATIONS SET FORTH ON THE LABEL.

BAKER DISCLAIMS ANY QOTHER WARRANTIES, EXPRESSEQD QR IMPLIEQ WITH REGARI(
TC THE PRODUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FLTNESS
FOR A PARTICUL AR PURPOSE .

THE USER SHOULO RECOGNIZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY A!
EYEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS OF 1
ARE NOT HEEDEOa. READ ALL PRECAUTIONARY TNFORMATIONe AS NEH DOCUMENTS
GENERAL SAFETY INFORMATION BECUOMES AVAILABLE, BAKER WILL PERIODICALLY
REVISE THIS MATERIAL SAFETY DATA SHMEET.

NCTE: CHEMTREC, CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY YELEP}
NUMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES INvVQOL
A SPILL, LEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL
NGN—-EMERGENCY QUESTIONS SHOULD BE OIRECTED TO CUSTOMER SERVICE
{1-B00-~JTBAKER) FOR ASSISTANCEe

COPYRIGHT 19S5 JaT«BAKER INC,

* TRADEMARKS 0OF JeT.BAKER INCe

APPROVED BY QUALITY ASSURANCE DEPARTMENT.

~= LAST PAGE --
"ISSUED BY VHR 10/28/95"
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

STANDARD OPERATING PROCEDURE NO. 1
WATER LEVEL SURVEY

PURPOSE

Water levels will be measured using an oil/water interface probe. Water-level
measurements will be obtained to provide information about the depth to groundwater and
the height of the water column. This information will be used to determine the wells’ bore

volume.

PROCEDURE

» Check operation of recording equipment, above the ground surface. Prior to opening the
well, don personal protective equipment (PPE) as required.

» Record all information specified below on a Groundwater Level Measurement Sheet,
(Figure SOP 1-1), or in the field notebook if the form is not available.

» Use a decontaminated electronic water-level indicator to record water level to the
nearest 0.01 ft (0.3 centimeter [cm]). Water levels will be taken from the surveyed
reference mark on the top edge of the inner well casing.

* Record the time and day of the measurement.

o All groundwater-level measurement devices must be decontaminated before and after
each use to prevent cross-contamination of wells according to SOP No. 6.

RFP&SPS\D-DRIVE\PROJECTS\95-321 \SOF\SOP-FIN.FEC Foothill Engineering Consultants, Inc.
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

STANDARD OPERATING PROCEDURE NO. 2
FIELD MEASUREMENT OF WATER QUALITY PARAMETERS

PURPOSE

Water quality parameters to be measured in the field during groundwater sampling include
pH, specific conductance, temperature (°C), redox potential (Eh), dissolved oxygen, and
turbidity. Procedures to be followed to collect these parameter measurements are described

in the following sections.

PROCEDURE

Water Temperature

Water temperature may be measured with either a thermometer or temperature meter but
must be measured before other water quality parameters are measured. The following

procedure is applicable to both instruments:

» Rinse the thermometer or temperature probe with a portion of the collected sample.

o Immerse.the thermometer in the flow-through cell until temperature equilibrium is
obtained (one to three minutes). To avoid the possibility of contamination, the
thermometer should not be inserted into samples that will undergo subsequent
chemical analysis.

» Record values in a field logbook to the nearest 0.5° C.

» If a temperature meter or probe is to be used, the instrument should be calibrated
according to the manufacturer's recommendations and a National Bureau of Standards
(NBS) certified thermometer or one that is traceable to NBS certification before field
use. Cross checks and duplicate field analyses should agree within +0.5 C. A cross
check with a calibrated NBS certified thermometer will be made at least semiannually.

¢ Rinse the thermometer or probe with distilled water.

PH

The following procedure is used for measuring pH with a pH meter:

o The pH meter will be calibrated, maintained, and operated as per instructions outlined
in the instrument Operator's Manual.

RFF&SPS\D-DRIVE\PROJECTS\95-321\SOP\SOP-FIN.FEC Foothill Engineering Consultants, Inc.
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Standard Operating Procedures
Cuannon Air Force Base, New Mexico

o The bulfer solutions used for instrument calibration need to be changed periodically due
to degradation upon exposure to the atmosphere or possible dilution of the solutions.
The date of preparation of each buffer should be recorded on the bottle label.

When measuring the pH of a water sample, immerse the probe in the sample until the pH
stabilizes. Stabilization may take several seconds to minutes. If the pH continues to drift,
the sample temperature may not be stable, a chemical reaction (e.g., degassing) may be

taking place in the sample, or the meter or electrode may be malfunctioning. This must be

clearly noted in the logbook.

e Immerse decontaminated pH probe in the flow-through cell.

e Read and record the pH of the sample, after adjusting the temperature compensator to
the sample temperature. pH should be recorded to the nearest 0.1 pH unit. Also record
the sample temperature. '

o Decontaminate the probe with deionized water.

The sample used for pH measurement should never be saved for subsequent conductivity or
chemical analysis. All pH electrodes leak small quantities of electrolytes (e.g., sodium or
potassium chloride) into the solution. Precipitation of saturated electrolyte solution,
especially at colder temperatures or in cold water, may result in slow electrode response.
Any visual observation of conditions that may interfere with pH measurement, such as oil

or turbidity, should be noted.

Specific Conductance

The following procedure is used for measuring the specific conductance of water samples:

« The specific conductance meter will be calibrated, maintained, and operated as per
instructions outlined in the instrument Operator's Manual. The specific conductance of
the calibration solution that is used should be as close as possible to the values expected
for water samples collected.

o Rinse the electrode thoroughly with some of the sample to be tested.
o Immerse the electrode in the flow-through cell and measure the conductivity.

« Read and record the results in a field logbook. Report the results to the nearest 10
units for readings under 1,000 micromhos per centimeter (mhos/cm) and the nearest

RFP&SPS\D-DRIVE N PROJECTS\95-321 \SOF\SOP-FIN.FEC Foothill Enginecring Consultants, Inc.
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

100 units for readings over 1,000 mhos/cm. Adjust the temperature setting to the
sample temperature.

« Repeat the procedure with fresh sample until reproducible (i.e., +/- 5 percent) results are
obtained.

+ Rinse the electrode with deionized water following the test procedures for a given
sample.

The sample used for the specific conductance measurement will not be submitted to the
laboratory for chemical analysis. If the specific conductance measurements become erratic,
or inspection shows that any platinum black has flaked off the electrode, replatinization of

the electrode is necessary. See the manufacturer's instructions for details.

Oxidation - Reduction Potential

The following procedure is used for measuring the Eh of groundwater samples:

Immerse decontaminated redox (platinum) electrode in flow-through cell and measure

Eh in millivolt (mV) units.

Record results in field logbook and on Well Purge Data Sheet (Figure SOP 4-1).
Record measurements until Eh reading has stabilized.

Rinse electrode with deionized water after sampling.

Note that Eh measurements are influenced by atmospheric interferences and all
precautions should be taken to avoid atmospheric contact. If water comes into contact with
the atmosphere, the redox potential rapidly changes and trends toward equilibrium with

the atmosphere.

Dissolved Oxygen

The following procedure is used for measuring dissolved oxygen of groundwater samples:

« Calibrate dissolved oxygen probe according to manufacturer's instructions.

« Immerse decontaminated dissolved oxygen probe in flow-through cell.

RFP&SPS\D-DRIVE\FROJECTS\95-321\SOP\SOP-FIN.FEC , Foothill Engineering Consultants, Inc.



Standard Operating Procedures
Cannon Air Force Base, New Mexico

s Measure dissolved oxygen in milligrams per liter (mg/l) and record results in field
logbook and on Well Purge Data Sheet.

+ Rinse probe with deionized water following sampling.

Dissolved oxygen probes are temperature sensitive, and temperature compensation is

provided by the instrument manufacturer.

Turbidity

Turbidity is a measure of the light-scattering properties of a liquid as the result of the
presence of suspended matter, such as clay, silt, finely divided organic and inorganic
compounds, and soluble colored organic compounds. Turbidity measurements are used in
(:onjun(:tioﬁ with measurement of other water quality parameters to determine when
formation water representative of the aquifer is entering the well bore. Turbidity
measurement of groundwater in a monitoring well is typically conducted during
development or presample purging activities. Turbidity values are typically artificially
high during the initial stages of development and purging, and decrease steadily

to background levels as silt and water in the well bore is removed. All aquifers have unique
levels of turbidity that are determined by the composition of the groundwater and the
properties of the aquifer matrix. In general, fine-grained aquifers have higher levels of

turbidity that coarse-grained aquifers.

Turbidity is measured using a turbidimeter that is equipped with a nephelometer (a light
source for illuminating the sample and a detector with a readout device to indicate
intensity of light scattered at 90 to the path of the incident light). The turbidity of the
sample is compared to a standard (usually formazin polymer) and the readout of the sample

is recorded.
The procedure for measuring turbidity is outlined in the following steps:

1. Following the manufacturer's instructions, calibrate the turbidimeter using the
supplied standards and record the readings in the logbook The ambient air
temperature should be between 10 C and 40 C for calibration and measurement.

KFP&SFS\D-DRIVE \FROJECTS\95-521SOP* SOF-FIN.FEC Fanthill Engineering Consultants, Inc.



Standard Operating Procedures
Cannon Air Force Base, New Mexico

2. Using a clean 500-milliliter (ml) beaker, obtain a sample (50 to 250 ml) of groundwater
from the discharge hose of the development/purge pump after each % bore volume has
been removed.

3. Set the sample aside for a few minutes to allow any rapidly settling coarse particulates
to seftle and to allow any entrained gases to escape. However, the sample must not be
set aside so long as to let any fines in the water settle out.

4. Decant some of the sample from the 500-ml beaker into a clean, scratch-free sample
cuvette, and then pour the sample out to waste. This is a rinse step before the actual
measurement is made.

5. Refill the sample cuvette with groundwater from the beaker, being careful to pour the
sample down the side to avoid creating bubbles.

6. Cap the cuvette and wipe off the sides with a clean, lint-free cloth until the cuvette is
dry and smudge-free. Handle the cuvette only by the cap, being careful not to touch
the sides.

7. Insert the sample cuvette into the turbidimeter and select a standard with a value that
is close to what you suspect the sample value to be.

8. Be sure the sample and standard chamber lids are fully closed and the cuvettes are
seated at the bottom of the chamber.

9. Adjust the standardization dial to the setting that is equal to the value of the standard.

10. Read the value of turbidity for the groundwater sample and record it in the field
logbook.

11. Restandardize the turbidimeter before another sample is measured or between
duplicate measurements. Repeat steps 1 through 11 for each sample.

RFP&SPS\D-DRIVE\ FROJECTS\95-321 SOP\SOP-FIN.FEC Foothill Engineering Consultants, Inc.



Standard Operating Procedures
Cannon Air Force Base, New Mexico

STANDARD OPERATING PROCEDURE NO. 3
FIELD EQUIPMENT CALIBRATION AND MAINTENANCE

PURPOSE

The purpose of this Standard Operating Procedure (SOP) is to establish guidelines for the
use, maintenance, and calibration of the HNu Model PI-101 and Model [S-101
Photoionization Detector (PID),and the Foxboro Organic Vapor Analyzer (OVA)-128 flame
ionization detector (FID). The manufacturers instruction manuals will be used in

conjunction with this procedure in the areas of calibration, troubleshooting, and cleaning.

PROCEDURE

In most cases, the Site Safety and Health Officer (SSHO) shall be the person responsible for
implementing and operating, or designating the responsible individual to operate, the
monitoring equipment to which this SOP applies. The SSHO shall ensure that the
procedures described herein are followed when calibrating, servicing, and using the
instruments discussed herein, and that personnel performing equipment maintenance and
calibration are adequately trained and understand the operation, limitations, maintenance

and proper calibration of the instruments.

Photoionization Detector Organic Vapor Analyzers

A PID is used to detect the concentration of organic gases in air. During field
investigations, this particular instrument serves several functions. First, it is used to
protect the health and safety of the field personnel by providing information concerning the
presence and concentration of contaminants encountered. Second, the information gained
from this instrument is often used to dictate whether or not to continue the field
investigation (i.e., drilling and sampling vertically or horizontally to delineate the extent of
contamination). In addition, the field-screening capabilities of the instrument can be used
to determine which samples will be selected for laboratory analysis. The use of these
instruments for health and safety considerations is described in the Site Safety and Health
Plan (SSHP).

RFP&SPS\D-DRIVENPROJECTS\95-321\SOP\SOP-FIN.FEC Foothill Engineering Consultants, Inc.
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

Flame lonization Organic Vapor Analyzer

The Foxboro OVA-128 FID operates in two diffefent modes. In the survey mode, it can
determine the approximate concentration of total organic vapors in air detectable by flame
ionization. Using the gas chromatograph (GC) option, chemicals can be separated from one
another and detected and measured independently, with some detection limits as low as a

few parts per million.

The PID and the FID have some important limitations. For example, the instruments can
only monitor certain vapors and gases in air, and many nonvolatile liquids, toxic solids,
particulates, and other toxic gases and vapors cannot be detected. Because the types of
compounds that the PID and FID can potentially detect are only a fraction of the chemicals
possibly present at an incident, a zero reading does not necessarily signify the absence of

air contaminants.

The instruments are also nonspecific, and their responses to different compounds are
relative to the calibration settings. In addition, the reading shown on the meter represents
the total volatile organic concentrations, rather than any one compound. The PID cannot.
detect methane, and neither instrument can be used as an indicator for combustible gases
or oxygen deficiency. In the presence of methane, the PID will register lower levels for

organic contaminants that are present as a result of the interference caused by the

methane.

NOTE: The HNu Model PI-101 is not an intrinsically safe unit. The HNu Model IS-101 is
infrinsically safe. The HNu Model HW-101 model contains variations in the pump and
detector components from those of the PI model series. The HNu Model DL-101 contains
too many variations in the unit to be considered similar to the other 101 models. Therefore,

the DL-101 model should be used under the guidelines established by the manufacturer.

RFP&SPS\D-DRIVE \FROJECTS 95-321 \SOF \SOP-FIN.FEC Foothill Engineering Consultants, Inc.
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

HNu Photoionization Detector Organic Vapor Analyzer

The HNu Model P1-101 (or similar models) is an instrument that provides a direct reading
of a variety of organic compounds, as well as a few inorganic compounds, in air. It employs
the principle of photoionization, which occurs when an atom or molecule absorbs a photon
of sufficient energy to release an electron and become a positive ion. Photoionization will
occur when the ionization potential (IP) of the atom or molecule, in electron volts (eV), is
less than the energy of the photon. The source of photons is an ultraviolet (UV) lamp with
an energy of either 9.5, 10.2, or 11.7 eV. Sample gases travel into the ion chamber and are
exposed to photons emanating from the UV lamp. Ionization occurs for those atoms or
molecules having IPs near to, or less than, the lamp energy. a positive-based polarizing
electrode causes the positively charged ions to travel to a collector electrode in the chamber,
which creates an electrical current. The current is measured and converted to a

concentration reading (in parts per million [ppm]) on the HNu meter.

Instrument Configuration

Three probes, each containing a UV lamp with a different energy level, are available for use
with the HNu. The standard HNu probe uses a 10.2-eV lamp; two optional probes use 9.5-
and 11.7-eV lamps. To change the lamp, the entire probe must be changed. All three
lamps detect many aromatic and longer chain aliphatic hydrocarbons, but the 10.2 eV and
the 11.7 eV lamps detect some smaller chain aliphatic hydrocarbons and some halogenated

hydrocarbons. The 10.2 eV is the most durable lamp.

Calibration

The calibration procedures for both the HNu Model PI-101 and the HNu Model IS-101 are
similar, and calibration of the instrument will take place before and after use in the field.
It may be necessary to re-calibrate the instrument at some time during use if the operator
suspects that it may not be showing a proper response. All calibration information will be
recorded either in the calibration record form or in the field log book. The following steps

will be used to calibrate the HNu for unspecified contaminant detection:
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6.

Connect the probe plug to the 12-pin interface socket on the readout assembly panel.
Carefully match the alignment slot in the plug to the key in the socket. Screw down the
probe plug until a distinct snap and lock is noticed.

. Set the SPAN control for the probe being used (9.5, 10.2, or 11.7 ¢V lamp).

Turn the FUNCTION SWITCH to the BATT position (battery check). The meter needle
will move to the green zone if the battery is fully charged. If the needle does not move
to the green zone, or if the LOW BATTERY INDICATOR LIGHT comes on, the battery
must be recharged before the HNu can be used.

Set the SPAN pointer to the desired value based on the calibration gas to be used. For
example, a 10.2 eV lamp should have a span setting of 980 with isobutylene calibration
gas, and a 11.7 eV lamp should have a span setting of 500 with isobutylene calibration
gas.

Turn the FUNCTION SWITCH to the STANDBY position. Use the ZERO
ADJUSTMENT knob to adjust the meter until the needle is at zero. Allow the
instrument to warm up for 5 to 10 minutes.

Turn the FUNCTION SWITCH to the appropriate operating position. The UV lamp
should be on, which can be confirmed by briefly (do not look directly at the UV light
source) looking into the probe to observe the purple glow from the lamp and listening for
the hum of the pump.

For calibrating to a range of 0-20 or 0-200 ppm, only one calibration gas standard is
required. Connect the HNu probe to the calibration gas regulator with a piece of tubing
using a tee assembly A Tedlar bag filled with calibration gas may be used in lieu of a
tee assembly.

Open the valve on the gas cylinder. The calibration gas should be allowed to flow until
the instrument needle stops its deflection and a steady reading is obtained.

. If the HNu meter reads within 10 percent of the calibration gas value, then no

adjustment of the instrument is required. When greater than 10 percent discrepancy is
noted, then an internal adjustment must be made.

« Release the unit from its protective case by unscrewing the screw on the bottom of
the HNu.

« On the right side of the inner unit is a circuit board which contains the small
calibration screw. By turning the screw clockwise the meter needle will deflect
higher, and by turning the screw counter-clockwise the meter needle will deflect
lower. Use this calibration screw to adjust the needle until it is reflecting the
concentration of the calibration gas standard.
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This calibration procedure is for nonspecific contaminant detection. Refer to the

manufacturer’s instruction manual when a specific contaminant is to be calibrated against
the HNu.

When the HNu is used to detect unknown compounds, the unit is calibrated against
benzene. Even though isobutylene is the calibration gas used, the HNu is actually
calibrated against a benzene response using isobutylene's relative response to benzene.
The photoionization detector responds differently to each chemical compound based on the
compound's IP and physical chemistry. Therefore, to understand the HNu's response to
individual compounds, the relative response ratios for each individual compound must be
known. Concentrations of specific compounds can be estimated by calibrating the
instrument to benzene, or to a benzene equivalent, and then using the relative response
ratio for the chemical compound of concern to adjust the reading on the HNu. Rel:ative

response ratios can be found in the manufacturer's instruction manual.

Special Uses

While the HNu is primarily used to detect total organic compounds, it can also be used to
detect specific contaminants, or at least to decrease the range of possibilities. Noting the
instrument response to a contaminant source with lamps of different energy levels can

potentially eliminate some contaminants from consideration. For example, a compound's
IP may produce a response when the 9.5 eV lamp is used, but the 10.2 and 11.7 eV lamps

do not elicit a response.

Advantages

The advantages of the HNu include the following:

o The detection limit for the HNu is approximately 1 ppm.

o The response time is rapid; the needle reaches 90% of the indicated concentration
within 3 seconds for benzene.

« The selectivity of the UV lamps allows only certain compounds to be detected.

« The HNu’s sensitivity to aromatic and double-bonded compounds is greater than a FID
(e.g., the OVA-128).
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o The HNu is easier to calibrate and to use than the OVA, and does not require a fuel
source; the OVA requires hydrogen as a fuel in addition to battery charging.

Disadvantages

The disadvantages of the HNu include the following:

» The HNu is calibrated to a specific calibration gas standard and all results are
expressed as equivalent to that standard. Because the HNu cannot be calibrated for all
chemical compounds, and the compounds in the field are usually unknown mixtures, the
readings must be quantified relative to the calibration standard. When the relative
response of a compound is less than the relative response of the calibration gas, the
readings shown on the HNu will understate the actual concentration of the compound
being detected. Therefore, the results must be considered to be semiquantitative
estimates.

» The HNu can only detect certain vapors and gases in air. For example, the HNu cannot
detect methane. In fact, many nonvolatile liquids, toxic solids, particulates, and other
toxic gases and vapors cannot be detected by the HNu. Because the types of chemical
compounds that the HNu can potentially detect is only a fraction of the chemicals
possibly present, a zero reading does not necessarily signify the absence of air
contaminants.

» The response to a gas or vapor may radically change when the gas or vapor is mixed
with other materials. This altered response could result in a substantial over- or
understatement of the actual concentration of the contaminants.

o Dust in the atmosphere may collect on the lamp and block the transmission of UV light,
which will cause a reduction in the reading.

o Humidity can cause two problems. First, when a cold HNu is taken into a warm, moist
atmosphere, the moisture can condense on the lamp, reducing the available light.
Second, humidity reduces the ionization of chemicals and can cause a reduction in
readings.

+ Radio-frequency interference from pulsed direct current (DC) or alternating current
(AC) power lines, transformers, generators, or portable radio transmissions may
produce an error in response.

« The response of the HNu is not linear over the entire detection range. Therefore, care
must be taken when interpreting the data. All identifications should be reported as
tentative until they can be confirmed by more precise analysis.

» Concentrations should be reported in terms of the calibration gas used and the span
potentiometer or gas-select knob setting.
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The HNu is not designed to be used to indicate a combustible atmosphere or an oxygen
deficient atmosphere.

Flame lonization Detector Organic Vapor Analyzer

Principle of Operation

The Foxboro OVA-128 operates in two different modes. In the survey mode, it can

determine the approximate concentration of total organic vapors in air detectable by flame

ionization. With the GC option, chemicals can be separated from one another and detected

and measured independently, with some detection limits as low as a few parts per million.

Field Preparation

In preparing an FID OVA for field use, the following items are needed for successful

operations:

Hydrogen-a properly maintained FID OVA will use 200 pounds per square inch (psi) of
hydrogen an hour. If the FID OVA is going to be used for more than 6 hours, a
hydrogen cylinder will be needed.

Zero-grade air.
TEE assembly or Tedlar bag (for calibration).
Fill hose.

Adjustable wrench and jewelers screwdrivers.

The following steps will be followed when refueling the Foxboro OVA-128 with hydrogen:

1. Shut down the FID OVA-by turning off the gas and pumping system. Do not fill the
OVA near a fire or spark. Store the hydrogen cylinder in a secured, upright position
and away from heat sources.

2. Connect the fill hose to the hydrogen cylinder. Purge the hose with hydrogen. Close
hydrogen cylinder valve.

3. Verify that the fill/bleed valve on the hose is in the OFF position. Connect the refill
hose to the FID OVA. The adjustable wrench will be needed to ensure a tight seal.

4. Open the hydrogen cylinder valve slightly. Open the hydrogen tank valve one-half turn.
Open the refill valve on the hose. Very slowly open the hydrogen tank valve. The
hydrogen tank pressure gauge will show the pressure rise in the hydrogen tank.
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When the pressure reaches 2,200 psi (maximum) or the pressure of the hydrogen
cylinder, turn the hydrogen tank valve off. Second, close the refill/bleed valve on the
hose and then close the hydrogen cylinder valve.

6. Bleed off any excess hydrogen in the fittings and hose using the following procedure:
First, verify that the hydrogen cylinder valve is in the OFF position, and turn the
bleed/fill valve to the BLEED position. Second turn the bleed/fill valve to fill. After a
couple of seconds, again turn the bleed/fill valve to the BLEED position. Finally, turn
the bleed/fill valve to the OFF position. If there is a hydrogen leak of 350 psi/hour or
greater, refer to the manufacturer's instruction manual. Calibration of the instrument
will take place before and after use in the field. It may be necessary to re-calibrate the
instrument at some time during use if the operator suspects that it may not be showing
a proper response. The Foxboro OVA-128 will be calibrated as follows:

. Fill hydrogen cylinder as previously described.

« Turn the electronic toggle switch to the ON position; turn the pump toggle switch to
the ON position; turn the attenuation switch to X1. Allow the instrument to warm
up from 5 to 15 minutes.

« Start the hydrogen flow by opening the high- and low-pressure valves. The flow rate
should be between 8 and 12 psi. After several minutes depress the ignitor button,
watch for the deflection of the needle, and listen for the “pop" of the hydrogen flame.

minutes before use.

o Gases needed for calibration include zero-grade air <1 ppm THC and methane
(known concentration in parts per million). The instrument should be calibrated to
a methane concentration, which is one-half of the highest expected value. The
optimal method to introduce the calibration gases to the instrument is by means of a
Tee assembly to divide the flow of the gas from the cylinder to the instrument. The
third leg of the Tee should be vented to the air. A second method for calibration is
the use of a Tedlar bag. The calibration gas is introduced to the Tedlar bag
(typically 1 liter or larger). After the Tedlar bag has been filled, the bag is connected
to the instrument. The calibration should be checked while the instrument is
pumping gas from the bag.

« The span setting should be set at 300 when calibrating the unit to a methane
standard.

o Introduce zero-grade air to the instrument when the attenuation switch is on the
X10 scale. Using the zero-adjust knob, adjust the needle on the scale so that the
instrument reads zero, attach the methane calibration gas to the Tee.

+ Ifthe instrument readings are greater than 10 percent off, perform internal
adjustment of the potentiometer. The R-32 screw adjusts the X10 scale. Adjust this
screw to the point where the needle reads the desired concentration. If the needle
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will not obtain the desired concentration, refer to the troubleshooting guide in the
manufacturer's instruction manual.

The bias check for the Foxboro OVA-128 will be performed as follows:

L )

Turn the hydrogen supply valve to the OFF position to extinguish the flame.
Place calibrate switch in X10 position and use zero knob to adjust the meter to 4 ppm.

Place calibrate switch in X1 position. The needle should stay at 4 ppm. If the meter
varies, adjust trimpot R-31 so that the meter reads 4 ppm.

Place calibrate switch to X10 position using the zero knob to adjust the meter to 40
ppm.

Move calibrate switch to X100 scale. Needle should remain 40 ppm. If needle varies,
use trimpot R-33 to adjust the meter to read 40 ppm.

Use zero knob to adjust meter reading back to zero.

Limitations of the Foxboro OVA-128 include the following:

The lower limit of detection for survey mode operations is approximately 1 ppm in air.
Some air contaminants have odor thresholds and/or exposure limits lower than 1 ppm.

The instrument will not indicate the presence of inorganic compounds.

A relative humidity greater than 95 percent will cause inaccurate and unstable
responses. -

A temperature less than 40 F will cause slow and poor responses.

The instrument cannot be used to test for a combustible atmosphere or an
oxygen-deficient atmosphere.

When using the Foxboro OVA-128, the following precautions apply:

The instrument can monitor only certain vapors and gases in air, so many nonvolatile
liquids, toxic solids, particulates, and other toxic gases and vapors will not be detected.
Because the types of compounds that the FID OVA can potentially detect are only a
fraction of the chemicals that may be present, a zero reading does not necessarily
signify the absence of airborne contamination. Additional information can be found in
the FID OVA manual on relative responses related to specific chemicals.

The instrument. is nonspecific, and its response to different compounds is relative to the
calibration setting. Accordingly, instrument readings may be higher or lower than the
true concentration. This can be an especially serious problem because, if several
airborne compounds are present, instrument readings will be inaccurate. In addition,

RFP&SPS\D-DRIVE \PROJECTS\95-221\SOF\SOPF-FIN.FEC Foothill Engineering Consultants, Inc.

A3-9



Standard Operating Procedures
Cannon Air Force Base, New Mexico

the response of this instrument is not linear over the entire detection range. Therefore,
care must be taken when interpreting the data. All identifications should be reported
as tentative until they can be confirmed by more precise analysis. Concentrations
should be reported in terms of the calibration gas and span potentiometer or gas-select
knob setting.
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STANDARD OPERATING PROCEDURE NO. 4
GROUNDWATER SAMPLING

PURPOSE

The purpose of this document is to define the standard procedure for collecting groundwater
samples at the Cannon Air Force Base (AFB). This Standard Operating Procedure (SOP)
serves as a supplement to the Quality Assurance Project Plan (QAPP) and the Field
Sampling Plan (FSP). This procedure gives descriptions of equipment, field procedures, and
quality assurance/quality control (QA/QC) procedures necessary to collect groundwater

samples. The sample locations and frequency of collection are specified in the FSP.

The objective of groundwater sampling at the monitoring wells at Landfills 3 and 4 are to
obtain representative groundwater samples to assess the potential of the associated
SWMUs to leak hazardous waste or constituents. Representative groundwater samples can
only be obtained using procedures that result in minimum disturbance to the well and
surrounding groundwater regime. U.S. Environmental Protection Agency (EPA) research
has shown that this is most easily accomplished using low flow rate purging and sampling
techniques. The use of low flow rates and submersible pumps for purging and sampling
minimizes both the potential for mobilization of particulate or colloidal matter which could
lead to sampling artifacts, and degassing of dissolved groundwater gases (CO2 and O2)
and volatile organic compounds (VOCs) that alter true concentrations. Use of low flow
sampling eliminates the need for filtration of samples for metals, produces a significantly
decreased volume of contaminated purge water for disposal, and results in less resampling

to address inconsistent data results over the life of the well.

PROCEDURE
The following procedures will be used for sampling groundwater:

« Samples will not be collected within 2 weeks of well development.

o Place clean or new polyethylene sheeting around well casing to prevent contamination
of sampling equipment in the event equipment is dropped.
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«  Wear appropriate personal protective equipment (PPE) as outlined in the Site Safety
and Health Plan (SSHP). In addition, samplers will don new sampling gloves prior to
sampling.

« Visually examine the exterior of the monitoring well for signs of damage or tampering
and record in the field log book.

e Unlock well cap.

« Take HNu and/or organic vapor analyzer (OVA) readings and record in field log book. If

high concentrations are detected, take the appropriate measures as outlined in the
SSHP.

« Measure the static water level, and depth to the water/free product interface (if
present), in the well with an oil/water interface probe as described in SOP No.2 and
record in the field log book. The oil/water interface probe will be washed with a
Liquinox-water solution and rinsed with deionized water to prevent cross
contamination.

« Using a decontaminated oil/water interface probe, determine if non-aqueous phase
liquids (NAPLSs) are present at the top of water the column. If NAPLs are present,
contact the USACE-Technical Manager (TM) for further instructions.

« Calculate the volume of water in the well in gallons according to the Well Purge Data
Sheet (Figure SOP 4-1). The information required for the calculation includes well
depth (measured from top of casing to bottom of well), well diameter, and static water
level (measured from top of casing).

» Commence purging the well using the dedicated submersible pump. The pump will be
placed at midscreen if the static water level is within the well casing, or at the midpoint
between the static water level and the bottom of the screen if the static water level is
within the screened interval. All purge water will be collected and containerized in the
storage tank at the monitoring well.

o The purge rate will be determined by the natural recharge rate to the well, but will
not exceed the development pump rate, which could result in redevelopment of the well.
During purging, the water level and potential subsequent drawdown will be
continuously monitored using the oil/water interface probe. If the static water level
prior to purging is within the well casing, acceptable drawdown will be defined as a
lowering of the water level to the top of the screened interval. If continued drawdown
occurs below the top of the screened interval, the pump rate will be decreased to
stabilize the water level to prevent atmospheric contact with the filter pack and
formation which could alter the redox chemistry of the well. If the static water level
prior to purging is within the screened interval, the drawdown due to purging shall not
exceed a distance of 25 percent of the length of the saturated screen interval to prevent
cascading and potential loss of volatiles, excessive turbidity, and entrapment of air in
the filter pack. At no time will the well be allowed to be pumped dry.
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Well Purge Data Sheet

Date ______ Samplers:
Time Start
Time Finish Checked by:

Well No.

Page 1 of

Well Information
Depth toWater ______ £,
Weil Depth —_—
Sample Depth ____ f.

Note: All depths measurad from
100 of PYC well casing

Casing Diameter n.= . CasingStickup o f
Borehole Diameter in.= ft. Screenedintesval _____f.
Well Volume gal.

Cakulztion: Well vohune = xr2h (7.48) = wolume in well casing
Where r » Casing radius in k.
h = Well depth - depth 1o water in it

Field Equipment Bailer Size in
pH Meter Serial Na. Water Level Meter Serial No.
EC. Meter ________ Serial No. Turbidity Serial No.
Temperature Meter Serial No.
sagp‘:ui:l: i:“.“émDispos.al:’le Teflon Bailer Pm?p e
(Check one) Seriai No.
Field Chemistry
Calibration pH 7.00= . e *C ph10.00= e *C Time
Conductance Standard - umhos/om @ 25°C  Reading umhes @ °C Time
Calibrated Conductivity umhos/iem @ 25°C mel @
Velume Removed | Temp, | grac. Conductivity Turbidity o
Time | Gals| CsngVols | °C | umhosem@*C | pH N.T.U. Physical Characteristics
]
1
2 &
3
A
Co =5 (Fa2); P =85 Coed2 Caanoq AF3

-FIGURE SOP 4-1* Well Purge Data Sheet
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o During purging, measure and record water quality parameters (temperature, pH,
specific conductance, redox potential [Eh], dissolved oxygen, and turbidity) as each %
volume of well water is purged. Measurements will be recorded using a flow-through
cell.

o Continue purging until water quality parameters have stabilized and a minimum of
three well volumes have been removed.

o Stabilization is defined as follows: +/- 0.2 pH units and +/- 10 percent for the other
parameters between four consecutive readings. If these parameters do not stabilize
within 5 well volumes, the USACE will be notified. The well shall then be considered
for additional purging or redevelopment upon written approval from the USACE.

o After field parameters have stabilized, groundwater sampling will take place using the
same pump and tubing used for purging.

» Samples will be taken for VOCs, semivolatile organic compounds (SVOCs), total metals,
polynuclear aromatic hydrocarbons (PAHs), cyanide and sulfide, herbicides,
pesticides/polychlorinated biphenyls (PCBs), total organ carbon (TOC), and total organic
halides (TOX) using the appropriate sample containers.

« The samples will then be placed immediately in the cooler and stored at 4° C.
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STANDARD OPERATING PROCEDURE NO. §
SAMPLE HANDLING AND DOCUMENTATION

PURPOSE

Sample collection teams and the field sample coordinator will generate field documentation,

chain-of-custody (COC) forms, and sample container labels directly from the sampling and

analysis requirements specified in the FSP.

PROCEDURE

Labeling

All sample containers will be labeled. Labels may be partially completed prior to sample
collection. The date, time, and sampler's name should NOT be completed until the time of
sample collection. Pre-printed, self-adhesive sample labels containing all appropriate
sample information including sample identification, field sample number, sample type, and
analyses requested, will be generated for the specific sampling tasks being conducted for
the project. Sample labels will be completed with waterproof ink. Sample labels should be

completed and attached prior to sample collection for all groundwater samples collected in
bottles.

At a minimum, each numbered label shall contain the following information:

+ Project/facility.

» Sample type (e.g., grab, composite).
« Sampler's company affiliation.

« Date and time of sample collection.
* Analyses required.

o Preservation used.

e Sampler's initials.

o Filtered (f applicable).

« Missouri River Division (MRD) identified if sample is collected for the U.S. Army Corps
of Engineers (USACE) laboratory.
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o Sample identification (see below).

« MRD Laboratory Information Management System (LIMS) number.

Sampling Containers

Certified, commercially clean sample containers will be obtained from the contract
analytical laboratory. If appropriate, the bottles will be labeled by the laboratory to
indicate the type of sample to be collected. Required preservatives (with the exception of
sodium thiosulfate) will be prepared and placed in the bottles for aqueous analyses at the

laboratory prior to shipment to the site.

Sample Preservation

All samples will be stored on ice in an insulated cooler immediately following sample
collection. As noted above, sample containers for aqueous samples will be sent by the

laboratory containing the appropriate preservatives.

Table 4-1 of the Quality Assurance Project Plan (QAPP) lists appropriate sample containers

for the specific matrix and analyses required for this project.

Sample Handling And Shipping

Sample containers will be placed in reclosable plastic storage bags and wrapped in
protective packing material (if appropriate). Ice (double bagged using plastic trash bags)
will be placed on top of the samples in a cooler for shipment to the laboratory. The drain on
the cooler will be taped shut. Samples collected in glass containers will be packed in foam
liners and bubble packing or styrofoam peanuts to ensure that no breakage occurs during
shipment. Samples will be shipped by overnight express carrier for delivery to the
analytical laboratory and to the MRD laboratory. The MRD laboratory will be notified
prior to the arrival of the first shipment, after the final shipment, and prior to any

Saturday delivery.

A completed COC form for each cooler will be placed in a zip-lock bag and placed inside the

cooler. Coolers will be wrapped with strapping tape at two locations to secure their lids.
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Numbered and signed custody seals will be placed on the outside of each cooler. In
addition, fragile labels and “This Side Up" labels will be placed on the outside of each cooler
containing glass bottles. "This Side Up" labels should be placed on all four sides and

"fragile" labels on at least two sides. Note that each cooler cannot exceed the weight limit

set by the shipper.

Holding Times and Analyses

The holding time is specified as the maximum allowable time between sample collection
and analysis and/or extraction, based on the analyte of interest, stability factors, and
preservation methods. Allowable holding times are listed in Table 4-1 of the QAPP.

Samples should be sent by overnight courier service to the laboratory daily after collection.

Chemical constituents which will be analyzed during the field investigation have been

identified in Section 1.2.3 of the QAPP.

Sample Documentation and Tracking

This section describes documentation required in the field notes, Daily Quality Control

Reports (DQCRs), and sample COC requirements.

Field Notes

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. The
observations and data will be recorded with waterproof ink in a permanently bound
weatherproof field book with consecutively numbered pages and, if applicable, on field

sampling data sheets.

The information in the field book will include the following as a minimum, while
additional information is included in the specific SOPs regarding the appropriate data

sheets:

« Project name.
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e Location of sample.

+ Sampler's signature.

e Date and time of sample collection.

« Sample identification numbers.

o Description of samples (matrix sampled), composite or grab sample.

¢ Analyses to be performed.

e Number and volume of samples.

» Description of quality assurance/quality control (QA/QC) samples (if collected).
o Sample methods or reference to the appropriate SOP.

« Sample handling, including filtration and preservation, as appropriate for samples.
o [Field observations.

o Results of any field measurements, such as depth to water, pH, temperature,
conductivity, Eh, dissolved oxygen, and turbidity test results.

o Personnel present.

Changes or deletions in the field book should be lined out with a single strike mark,
initialed, and dated by person making change, and remain legible. Sufficient information
should be recorded to allow the sampling event to be reconstructed without relying on the

collector's memory.

Each page of the field book will be signed by the person making the entry. Anyone making

entries in another person's field book will sign and date those entries.

Daily Quality Control Report

To supplement the information recorded in the field book, 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 provided in Appendix B.
DQCRs will be maintained by each field sampling team and will be cross checked for
completeness at the end of each day by a sampling team member and/or the Field

Investigation Task Leader. They will be signed and dated by the individual making entries
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and initialed by the reviewer upon completion. Copies of the DQCR will be forwarded to
the QA Officer for review and submitted to the U.S. Army Corps of Engineers-Technical
Manager (USACE-TM) on a weekly basis. DQCRs will also be hand delivered to the
Cannon AFB CEV Office on the morning after each reported work day.

Sample Chain of Custody Form

During field sampling activities, traceability of the sample must be maintained from the
time the samples are collected until laboratory data are issued. Information on the
custody, transfer, handling, and shipping of samples will be recorded on a COC form. An
example COC form is shown on Figure SOP 5-1. COCs will be generated using the Sample
Planner program and will include site identification, field sample number, sample type, and

analysis requested.

The sample handler will be responsible for completing the COC form. The COC will be
signed by the sampler when the sampler relinquishes the samples to anyone else. It is not.
necessary for Federal Express to sign the COC; however, the air bill will be retained by the
sample handler for tracking purposes. A COC form will be completed for each set of

samples collected daily, and will contain the following information:

« Sampler’s signature and affiliation.
+ Project number.

« Date and time of collection.

« Sample identification number.

« Sample type/matrix.

e Grab or composite sample.

« Preservative used.

» Analyses requested.

o Number of containers.

o Signature of persons relinquishing custody, dates, and times.

RFP&SPS\D-DRIVENPROJECTS\95-52 1 \SOP" SOP-FIN.FEC Fuoothill Engineering Consultants, Inc.
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

« Signature of persons accepting custody, dates, and times (laboratory).
« Method of shipment (i.e., Federal Express).

The person responsible for delivery of the samples to the air carrier will sign the COC form,
retain the last copy of the three-part COC form, document the method of shipment, and
send the original and the second copy of the COC form with the sample (taped in a zip-lock
bag to inner cooler lid). Upon receipt at the laboratory, the person receiving the samples
will sign the COC form and return the second copy to the Project Manager. Copies of the
COC forms and all custody documentation will be received and kept in the central files.
The original COC forms will remain with the samples until final disposition of the samples
by the laboratory. The analytical laboratory will dispose of the samples in an appropriate
manner 60 to 90 days after data reporting. After sample disposal, a copy of the original
COC will be sent to the Project Manager by the analytical laboratory to be incorporated

into the central files.
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

STANDARD OPERATING PROCEDURE NO. 6
EQUIPMENT DECONTAMINATION

PROCEDURE
Decontamination of Large Equipment.

The following procedure will be used to decontaminate large pieces of equipment such as
drilling pipe, drilling casing, and those portions of the drill rig that may stand directly over

a boring or well location or that come into contact with casing or pipe:

o Wash the external surfaces of equipment with high-pressure hot water and a detergent.
solution consisting of 4 pounds of Liquinox (or equivalent no-phosphate, laboratory-
grade detergent) mixed in 10 gallons of potable water. If necessary, scrub until all
visible dirt, grease, oil, lose paint, rust flakes, etc., have been removed. Also wash the
inside surfaces of the casing, drill rod,-and auger flights as described above.

« Rinse with potable water.

o Perform this decontamination procedure before equipment, is used.

Decontamination of Sampling Equipment.

The following procedure will be used to decontaminate devices, such as split-spoons and
bailers, that come in direct contact with the samples:

1. Wash and scrub with detergent solution formulated as described above.

2. Rinse with potable water.

3. Triple rinse with deionized, analyte-free watef.

4. Air dry.

5. Wrap in aluminum foil if not used immediately.

If free product is encountered during sampling, sampling equipment decontamination
procedures will be modified by the addition of the following steps intermediate to steps (2)
and (3) above:

Rinse with isopropanol and then rinse with deionized water. (This step may be deleted
if samples will not undergo organic chemical analyses.)
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Standard Operating Procedures
Cannon Air Force Base, New Mexico

Decontamination of sampling equipment will be kept to a minimum in the field and,
whenever possible, dedicated sampling equipment will be used. Decontamination fluids
will be disposed in the purge water tank staged at each well location. Personnel directly
involved in equipment decontamination will wear appropriate personal protective

equipment including nitrile gloves and safety glasses or face shield.

NOTE: Isopropanol will only be used if free product is encountered during sampling.
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Final Work Plan
Cannon Air Force Base, New Mexico

APPENDIX B
Report Formats
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DAILY QUALITY CONTROL REPORT

PROJECT: CANON LTMP Date:
LOCATION: Canon Air Force Base, Clovis, NM Weather:
Temp:
Wind:
PERSONNEL
Hours.
Name Worked
C. Carter Gaologist/FTL
H. Otto
EQUIPMENT
Calibrated to

PID Mini-Rae PID

Turbidimeter Horiba U-10

pH/Conductivity/ Temp.

Redox Horiba U-10

D.0. Horiba U-10

SAMPLING SUMMARY:

Sample ID Analyses

VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP.
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP
VOC,SVOC, METALS, PCB, PEST, PEST/PCB, HERBS, PHENOL, WQP

Description of work performed:

Health and Safety Leveis: Summary of Monitoring Activities:

Problems encountered/Corrective Actions:

Any changes from work plan?

G:\PROJECTS\1998\98-325\FORMS\DQCR1.DOC



ASSESSMENT MONITORING SEMI-ANNUAL REPORT

NEW MEXICO ENVIRONMENT DEPARTMENT
HAZARDOUS & RADIOACTIVE MATERIALS BUREAU
525 CAMINO DE LOS MARQUEZ, SUITE 4

SANTA FE, NM 87502

This set of data sheets is for use by all facilities in assessment monitoring (20 NMAC 4.1, Subpart VI,
Section 265.93(D) (4), (5) and (7) (e) and (f), and Section 265.94 (b).

FACILITY NAME Cannon Air Force Base EPA LD # NM 7572124454
WELL NUMBER SAMPLE COLLECTION BY Foothill Engineering Consultants, Inc.
LABORATORY NAME DATE SAMPLED
TIME SAMPLED DATE RECEIVED BY LAB
STORET DATE
PARAMETERS CODE UNITS VALUE ANALYZED
Elevation of G. Water fi.
Well Depth ft.
Well Casing Volume gal.
Pump Rate gal/min
Pump Period min.
Volume Evacuated gal. _
Sampler Material N/A

Well Sampling Method:




ASSESSMENT MONITORING QUARTERLY REPORT (continued)

Well Number: Facility Name Cannon Air Force Base
INDICATOR PARAMETERS
STORET DETECTION DATE METHOD
PARAMETERS CODE UNITS VALUE LIMIT ANALYZED USED

pH 00400 S.U.

00400 S.U.

00400 S.U.

00400 S.U.
Specific
Conductivity 00095 umhos/cm

00095 umhos/cm

00095 umhos/cm

00095 umhos/cm

TOX 70354 ng/L
70354 mg/L
70354 mg/L -
70354 mg/L
TOC 00680 mg/L
00680 mg/L
00680 mg/L

00680 mg/L




ASSESSMENT MONITORING QUARTERLY REPORT (continued)

Well Number: Facility Name Cannon Air Force Base
INDICATOR PARAMETERS
PARAMETERS STORET DETECTION DATE METHOD
CODE UNITS  VALUE LIMIT ANALYZED USED
Chloride 00940 mg/L
Iron 01045 mg/L
Manganese 71883 mg/L
Phenols 32730 mg/L
Sodium 00929 mg/L
Sulfate 00945 mg/L
Turbidity NTU
Date Of This Report:
Signature:

Name (Printed):




ANNUAL SUMMARY REPORT FOR ASSESSMENT MONITORING

This form is for annual presentation of data by all facilities operating under interim status. 20 NMAC 4.1
Subpart VI Section 2655.93 (f) and 265.94 (b)

NEW MEXICO ENVIRONMENT DEPARTMENT
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU
525 CAMINO DE LOS MARQUEZ, SUITE 4

SANTA FE, NEW MEXICO 87502

FACILITY NAME Cannon Air Force Base
EPA L.D. NUMBER NM7572124454
WELL NUMBER
SAMPLE DATES
PARAMETERS UNITS VALUE
Elev. of G. Water ft.
pH (Avg.) S.u.
Spec Cond (Avg.) . umhos/cm
T.0.X. (Avg.) ng/l
T.0.C. (Avg.) mg/l
Chloride ' mg/l
Iron mg/l
Manganese mgll
Phenols mg/l
Sodium mg/l
Sulfate mgl/l
Turbidity NTU

NA = not analyzed ND = not detected J = estimated concentration



Annuail Summary Report for Assessment Monitoring (continued)

Well Number: Facility Cannon Air Force Base

APPENDIX IX PARAMETERS

SAMPLE DATES

PARAMETERS UNITS VALUE
Arsenic mg/l
Barium mg/l
- Chromium mg/|
Cobalt mg/l
Lead Mal/l
Mercury Mg/l
Nickel Mg/l
Selenium Mg/l
Thallium Mg/t
Tin Mg/l
Vanadium Mg/l
Zinc Mg/l
bis-2-ethylhexylphthalate ug/l
J Result is detected below reporting limit or is an estimated concentration.

ND
q

analyte not detected above reporting limit
post-digestion spike recovery fell between 40% and 85% due to matrix
interference.



Final Work Plan
Cannon Air Force Base, New Mexico

APPENDIX C
Field Forms
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GROUNDWATER SAMPLING LOG

Project Name: CAFB LTMP Project Number: 98-325

Site Name: LF-25 Field Crew: C. CARTER, H. OTTO

Sampling Date: Weather Conditions:,

Monitoring Instruments: Mini-Rae PID Readings: BZ TOC
Analytical Instruments: pH: Horiba U-10 Specific Conductivity: Horiba U-10

Temp: Horiba U-10 Turbidity: Horiba U-10_ Dissolved O,: Horiba U-10

Well ID Number: MW-R Purging Equipment: Dedicated pump

Type of Well: MONITORING CASING VOLUME CALCULATION

Casing Stickup: 2"=.163 4"=.653 6"=1469 8 =2.611

Static Water Level: (TD(ft) - DTW(ft)) X Diameter of well =1 casing vol.

Well Depth/Diameter:

Time Pumping Gallons Casing Water D.O. Temp pH Specific Cond. Turbidity
Rate (gpm) | Removed | Volumes | Level (mg/) (°C) (uS/cm) (NTU)
Depth to Water after purging: Yield of Well: L-M-H

Sampling Equipment:_dedicated pump

Filtration: NO Filtration Method: NONE

Chemical Analysis to be performed and Number of Containers:

VOC(8260B), SVOC(8270C), TAL METALS, PCBs(8082), OC-PESTS(8081A), OP-PESTS(8140),
CI-HERBS(8151), Cl(300.1), SULFATE, NITRATE, PHENOL

Comments:

Sampler Signatures(s):
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