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1.0 INTRODUCTION 

Final Field Sampling Plan 
Cannon Air Force Base, Neu/ Mexico 

Foothill Engineering Consultants, Inc. (FEC) has prepared this Work Plan to serve as a 

guidance document for the quarterly groundwater sampling at Cannon Air Force Base 

(CAFB) near Clovis, New Mexico (Figure 1-1). This Work Plan consists of this 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 contract to the U.S. 
Army Corps of Engineers (USACE). The Scope of Services for General Contract Number 
DACW 45-94-D-0031 includes the quarterly monitoring for Wells 0 and N located at 
Landfills 3 and 4, respectively, within CAFB (Figure 1-2). 

Quarterly groundwater sampling is necessary to meet the New Mexico Environmental 
Department's (NMED's) Assessment Monitoring program requirements for Solid Waste 

Management Units (SWMUs) located in the State of New Mexico. The purpose for 

performing quarterly monitoring at wells 0 and N is to assess the potential of the 

associated SWMUs to leak hazardous wastes or constituents. Quarterly reports will be 

prepared for the NMED, USACE and the Environmental Protection Agency (EPA) to 
present the results of the groundwater analyses. These re~ults will be used to develop a 

scope of work for an action decision. The recommendation may be for a Corrective 

Measures Study, a Compliance Monitoring Program, an Interim Corrective Action, or a 

decision for no further action. 

1.1 SCOPE OF WORK 

FEC will perform the following tasks to complete the scope of work: 

• Perform quarterly groundwater-level measurements at Monitoring Wells Nand 0. 
• Perform sampling and analysis of Monitoring Wells Nand 0, and report results. 
• Prepare Assessment Monitoring Quarterly Reports as required by the NMED, for 

the NMED and the EPA. 
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• Prepare an Annual Summary Report For Assessment Monitoring as required by 
NMED for the EPA and the NMED. 

The scope of work is based on the "Site-Specific Scope of Services, Long-Term 

Monitoring, Landfill Nos. 3, 4, and 25," dated November 22, 1995, and the "Scope of 
Services for Quarterly Monitoring Wells K/N/0 at LFS 3/4/25," November 1995. As 
directed by the USACE-TM, this work effort will involve groundwater sampling at 
Landfills 3 and 4 only. Monitoring Well K, at Landfill25, has been omitted from this 
long-term monitoring program due to the low productivity of Well K. 

1.2 SITE BACKGROUND 

SWMU 105 (Landfill No.3) 

Landfill 3 at CAFE is located in the east-central portion of the base (Figure 1-2). It is a 
rectangular area, approximately, 1,960 feet by 300 feet (13.3 acres). The site is bounded 
on the north by the road leading to the transmitter tower, on the south and east by 
barbed wire fences and agricultural fields, and on the west by Perimeter Road. At the 
present time, it gives the appearance of an open field covered with native vegetation. 
The topography at the site is gently sloped toward the north and the playa lake. 
Depressions observed at the surface are probably a remnant of the locations of former 
disposal trenches in which settlement has occurred. 

Landfill 3 was active between 1959 and 1967. Domestic solid wastes, waste oils, 
solvents, paints, paint thinners and strippers, pesticide containers, and various empty 
cans and drums were burned in trenches and then buried each following day. As 
trenches were filled, new trenches were excavated in adjacent areas. 

SWMU 104 (Landfill No.4) 

Landfill 4 at CAFE is located in the east-central portion of the base. It is a rectangular 
area, approximately 573 feet by 479 feet (6.3 acres). The site is bounded on the north by 
an unused portion of Perimeter Road, on the west by a barbed wire fence, on the east by 
a vacant field, and on the south by the playa lake seen in Figure 1-2. At the present 

RFP&SPS- D: \PROJECTS\95-321 \ WP\FSP.DOC 
1-4 Foothill Engineering Consultants, Inc. 



Final Field Sampling Plan 
Cannon Air Force Base, New Mexico 

time, it gives the appearance of an open field covered with native vegetation. The 
topography at the site is gently sloped toward the south and the playa lake. 

Depressions observed at the surface are probably a remnant of the locations of former 
disposal trenches in which settlement has occurred. 

Landfill 4 was active in 1967 and 1968. Domestic solid wastes, waste oils, solvents, 
paints, paint thinners and strippers, pesticide containers, and various empty cans and 
drums were burned in trenches and buried each following day. As trenches filled, new 
trenches were excavated in adjacent areas. 

1.3 WORK PLAN ORGANIZATION 

This Work Plan is presented as three documents; the FSP represents Document I, while 
the QAPP and SSHP represent Documents II and III, respectively. Appendices A and B 
contain Standard Operating Procedures (SOPs) and example report formats, 
respectively. The remainder of the FSP is organized as follows: 

• Section 1 -Introduction and Site History 

• Section 2-Task Activities 

• Section 3 - References 
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2.0 TASK ACTIVITIES 

Final Field Sampling Plan 
Cannon Air Force Base, New Mexico 

This section presents FEC's plan for field activities, reporting, and project scheduling. 

Field activities include quarterly groundwater sampling of monitoring wells 0 and N at 

landfills 3 and 4, respectively. Field activities will be performed in accordance with the 

Standard Operating Procedures (SOPs) presented in Appendix A. Table 2-1 presents the 

planned sampling activities for each quarterly event. 

2.1 GROUNDWATER SAMPLING 

Wells 0 and N will be sampled for the constituents listed in Appendix IX of 40 CFR Part 

264 and additional water quality indicators (see Table 2-1). The required sample 

containers, sample preservation, and holding times are presented in Table 2-2. The 

sampling events will occur quarterly for a period of one year. Sampling is planned for 

March, June, September, and December of 1996. 

Prior to sampling, the depth to groundwater will be measured in each well. Water level 

measurements will be obtained consistent with the procedures presented in Appendix A 

(SOP 1, Water Level Survey). The water levels will be recorded on Groundwater Level 

Measurement Sheets (SOP 1, Appendix A). In addition, each well will be measured for the 

potential presence of nonaqueous-phase liquids (NAPLs) prior to sampling. 

Each well will be purged and sampled via its dedicated Bennett piston pump (to be 

installed prior to the first sampling event) to remove at least three casing volumes of 

groundwater. Field measurements of temperature, pH, conductivity, redox potential (Eh), 

and dissolved oxygen will be measured in a flow-through cell as presented in Appendix A 

(SOP 2, Field Measurement of Water Quality Parameters). The field equipment will be 

properly calibrated prior to use according to the procedures presented in Appendix A 

(SOP 3, Field Equipment Calibration and Maintenance). These parameters will be 

recorded during purging on Well Purge Data Sheets presented in Appendix A (Figure 4-1, 

SOP 4, Groundwater Sampling). In addition, turbidity will be measured and will be no 

greater than 5.0 nephelometric turbidity units (NTU) at the completion of purging. These 
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Table 2-1 - Monitoring Wells 0 and N. Groundwater Samples Per Quarterly Event 

Quality Control (A-E) Samples Quality Assurance (MRD) Samples 

Matrix Parameter #of Field #of #of #of Trip Total AE QA Dups/ QA QA Total 
Samples Dups/ Sampler Blanks Samples Splits Sampler 

Splits Rinsates Rinsates Trip Blanks QA 
Samples 

App. IX VOCs 3 1 0 1 5 1 0 1 2 

App. IX SVOCs 3 1 0 0 4 1 0 0 1 

App. IX Pesticides/PCBs 3 1 0 0 4 1 0 0 1 

App. IX Metals 3 1 0 0 4 1 0 0 1 

App. IX PAHs 3 1 0 0 4 1 0 0 1 

Dioxin- 2, 3, 7, 8- TCDD 3 1 0 0 4 1 0 0 1 

Cyanide 3 1 0 0 4 1 0 0 1 

Sulfide 3 1 0 0 4 1 0 0 1 

TOC 3 1 0 0 4 1 0 0 0 

TOX 3 1 0 0 4 1 0 0 0 
--- -----

NOTE: The parameters of pH and conductivity will be measured in the field using appropriate field instruments. 
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Table 2-2 - Required Sample Containers, Preservation, and Holding Times 

Analysis No. of Container Type Sample Sample Holding 
Containers Preservation Time 

App.IX VOCs 3 40-ml Vials pH<2, HCI 14 days 
Cool to 4°C 

App. IX SVOCs 2 1-L Amber Glass Cool to 4°C 7 days to extract 
40 days to analyze 

App. IX PAHs 2 1-L Amber Glass Cool to 4°C 7 days to extract 
40 days to analyze 

App. IX Pesticides/PCBs 2 1-L Amber Glass Cool to 4°C 7 days to extract 
40 days to analyze 

Dioxin- 2, 3, 7, 8- TCDD 3 1-L Amber Glass None 7 days to extract 
40 days to analyze 

App. IX Metals 1 16 oz Polyethylene pH<2, HN03 180 days 
bottle Cool to 4°C 

Cyanide 1 1-L Polyethylene pH>9, NaOH 28 days 
bottle Cool to 4°C 

Sulfide 1 1-L Polyethylene pH>9, NaOH 7 days 
bottle Cool to 4°C 

TOC 1 500 ml Amber pH<2, H2S04 28 days 
Glass Cool to 4°C 

TOX 1 500 ml Amber pH<2, H2S04 7 days 
Glass Cool to 4°C 
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parameters will be measured at the beginning of purging and twice per casing volume 

removed. Purging will continue beyond three casing volumes until the parameters have 

stabilized. 

Sampling of the groundwater monitoring wells will occur directly from the discharge tubes 

of the dedicated Bennett pumps. The sampling procedures will be consistent with those 

presented in Appendix A (SOP 4). 

Sample handling procedures will be consistent with those presented in Appendix A (SOP 5, 

Sample Handling). 

Any non-dedicated sampling equipment will be properly decontaminated between each use 

as described in Appendix A (SOP 6, Equipment Decontamination). 

Purge water from the quarterly groundwater sampling activities will be contained in 

storage tanks located at each well site. The purge water will be discharged to the ground 

surface by CAFB personnel upon receipt and review of laboratory results. 

2.2 REPORTING REQUIREMENTS 

Throughout the course of the project, FEC will submit a variety of reports. These reports 

are described below in the following subsections. 

2.2.1 Monthly Progress Reports 

Monthly progress reports indicate the title of the project, the contract and delivery order 

numbers, date, project point of contacts, progress of the project, the tasks completed in that 

particular month and/or percentage completion of a particular project task, and the 

upcoming events to be worked in the next payment period. This report will be provided 

directly to the USACE-TM, CAFB, and to the Headquarters, Air Combat Command. A 

report including cost expenditures (including billing information described per task) will be 

provided exclusively to the USACE-TM. The Monthly Progress Reports shall be submitted 

approximately two weeks prior to the payments estimate submittal. An updated schedule 

will be attached to every Monthly Report, even when no activity occurs in a month. 
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2.2.2 A-E Daily Quality Control Reports 
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A-E Daily Quality Control Reports (DQCRs), will be submitted to the USACE at the 

completion of each quarterly sampling event. A copy of the A-E DQCRs will be compiled 

and delivered to the USACE-TM by regular mail at the end of every work week. A copy 

will also be hand-delivered to the Cannon AFB CE/CEV Office on the morning after each 

reported workday. An example DQCR is presented in Appendix B. 

2.2.3 NMED Quarterly Monitoring Reports 

NMED Quarterly Monitoring Reports will be submitted to the USACE, CAFE, 

Headquarters, Air Combat Command (ACC), EPA and NMED. These reports will be 

submitted in draft status to USACE, ACC, and CAFE, and in final status to the full 

distribution. An example Quarterly Monitoring Report is presented in Appendix B. 

In addition, FEC will prepare one copy of each draft and final quarterly report with all new 

data and a data validation summary for one groundwater sample from that quarter's 

event. This additional quarterly report will be submitted to CAFE. 

2.2.4 NMED Annual Report 

An NMED Annual Report will be submitted to USACE, CAFE, ACC, EPA and NMED. 

These reports will be submitted in draft status to USACE, ACC, and CAFE, and in final 

status to the full distribution. An example NMED Annual Report is presented in 

Appendix B. 

2.2.5 Evaluation Report 

The Evaluation Report will be submitted as a separate report which includes a description 

of the base, sites, sampling program, QA/QC practices, analytical results, and conclusions 

and recommendations for future activities at the sites. This report will be submitted in 

pre-draft status to USACE, CAFE, and ACC. This report will be submitted in draft, and 

final status to USACE, CAFE, Headquarters, ACC, EPA, and NMED. 

2.3 SCHEDULE 

The proposed schedule for completion of project activities is presented in Attachment 1. 
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1.0 PROJECT DESCRIPTION 
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Foothill Engineering Consultants, Inc. (FEC) has prepared this Quality Assurance Project 

Plan (QAPP) to address field and laboratory quality assurance/quality control (QA/QC) 
activities associated with a quarterly monitoring program for Landfills 3 and 4 at Cannon 
Air Force Base, in Clovis, New Mexico. Activities described in the U.S. Army Corps of 
Engineers (USACE) "Scope of Services for Quarterly Monitoring Wells K/N/0 at LF's 

3/4/25," dated November 1995, include all tasks necessary to collect and analyze 

groundwater samples from wells K/N/0, identify possible problem areas, recommend 
solutions, and prepare quarterly monitoring reports for the 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 quality assurance requirements for 
tasks associated with a quarterly monitoring program at Landfills No. 3 and 4. It presents 
the purpose, organization, and standard operating procedures (SOPs) necessary to conduct 
the quarterly groundwater monitoring activities in a manner consistent with specific 
quality goals of precision, accuracy, completeness, representativeness, 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. 
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1.2 SITE BACKGROUND: LANDFILL NO.3 (SWMU N0.105), LANDFILL NO.4 
(SWMU NO. 104). 

1.2.1 Site Description 

Landfill No. 3 at Cannon AFB is located in the east-central portion of the base. 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 during 

the period of 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 VOCs, metals, and oil and grease. In January 1995, one monitoring well, 

MW-0, located downgradient of Landfill3, was sampled and found to contain detectable 

concentrations of carbon tetrachloride (1.6 J.tg/L) and toluene (6.8 J.tg/L). Gasoline Range 

Organic (GRO) compounds were also detected at a concentration of 16 J.tg/L. The following 

metal analytes were also detected: arsenic (0.022 mg/L); barium (0.064 mg/L); selenium 

(0.0025 mg/L); and vanadium (0.018 mg/L). 

Landfill No. 4 at Cannon AFB is located in the east-central portion of the base and is 

rectangular in shape. The site has approximate dimensions of 573 feet by 479 feet (6.3 

acres). Landfill No. 4 was in use during the period of 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. In the past, borings have been drilled at Landfill 

No. 4. Soil samples from the borings were analyzed for VOCs, metals, and oil and grease. 

One monitoring well, MW-N, was installed and developed downgradient of the site. The 

well was sampled in January 1995. Results ofthe sample analyses indicated that toluene 

was present at a concentration of 5. 7 J.tg/L. A duplicate sample taken from the well 

contained toluene at 6.4 J.tg/L. GRO compounds were also detected in the sample and 

duplicate collected from the well. GRO concentrations of 17 J.tg/L and 14 J.tg/L were 

reported for the sample and duplicate, respectively. Metals concentrations detected in 
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samples from this well were as follows: arsenic (0.0033 ).lg/L); barium (0.047 ).lg/L); copper 

(0.0059 ).!giL); selenium (0.0068 ).!giL); tin (0.32 ).lg/L); vanadium (0.019 ).lg/L); and zinc 

(0.013 ).!giL). 

1.2.2 Potential Contaminants 

Due to past waste disposal activities and, based on previous investigations at each of the 
landfills, potential contaminants of concern include VOCs, SVOCs, pesticides/PCBs, 
herbicides, and metals. Also, dioxin 2,3, 7, 8-TCDD is a suspected contaminant at these 
sites. In addition to the parameters mentioned above, water samples collected during the 
Quarterly Monitoring Program will also be analyzed for cyanide and sulfide, pH, 

conductivity, total organic carbon, and total organic halides. 

1.2.3 Selection of Analytical Methods 

EPA SW-846 (Third Edition, Update II) methods and protocols will be followed for organic 
and inorganic analyses. Groundwater from the wells at each of the landfills will be 
analyzed for the list of analytes described in Appendix IX of 40 CFR Part 264. The specific 
analytical methods identified for this task are as follows: VOCs by EPA Method 8260; 
SVOCs by EPA Method 8270; Dioxin (2,3, 7,8-TCDD) by EPA Method 8280; P AHs by EPA 
Method 8310; Pesticides and PCBs by EPA Method 8080; Herbicides by EPA Method 8150; 
Metals by 6010 and 7000; Cyanide and Sulfide by EPA Method 9012 and 9030, 
respectively; TOC by EPA Method 9060; TOX by EPA Method 9020. The parameters of pH 
and conductivity will be measured with portable equipment in the field during 

groundwater sampling. 
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2.0 QUALITY ASSURANCE OBJECTIVES AND AUDIT PROCEDURES 

2.1 DATA QUALITY OBJECTIVES 

FEC applied EPA guidance ("Data Quality Objectives for Remedial Response Activities," 
EPA/540/G-87/003 & 004, OSWER Directive 9335.0-7B, March 1987) in determining the 
data objectives and quality assurance objectives for the Cannon AFB Quarterly Monitoring 
Program at Landfills 3 and 4. By implementing procedures outlined in the QAPP, FEC 
will ensure that data collected for the Quarterly Monitoring Program at the three sites will 
be of sufficient quality to serve as statistically valid data. Established Data Quality 
Objectives (DQO) for the Quarterly Monitoring Program are described below: 

Data Quality Objectives 

The data objectives for the Quarterly Monitoring Program at Landfills 3 and 4 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 (DOD) -related 
activities at the two sites. 

• To collect data of sufficient quality and quantity necessary to assess, quantitatively, the 
presence or absence 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 2-1 through 2-6 contain the reporting limits for each applicable method. Specific 
task objectives are presented in Section 4.2. 
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Appendix IX Volatile Organic Compounds SW-846 8260A 

Analyte ... 
.· .. ·· ...... · ..... . ....... , ..... Water . 

... . ... / >•. · ...•. · .... < ..•.••••••• (i!glL}> ... ····. 

Acetone 100 
Acetonitrile 100 
Acrolein 100 
Acrylonitrile 100 
Allyl chloride 10 
Benzene 5 
Bromodichloromethane 5 
Bromoform 5 
Bromomethane 10 
2-Butanone _(MEK) 100 
Carbon disulfide 100 
Carbon tetrachloride 5 
Chlorobenzene 5 
Chloroethane 10 
Chloroform 5 
Chloromethane 10 
3-Chloropropylene 5 
Dibromochloromethane 5 
1 ,2-Dibromo-3-Chloropropane 100 
1 ,2-Dibromoethane 5 
Dibromomethane 5 
trans-1 ,4-Dichloro-2-butene 5 
Dichlorodifluoromethane 10 
1, 1-Dichloroethane 5 
1 ,2-Dichloroethane 5 
1 , 1-Dichloroethene 5 
trans-1 ,2-Dichloroethene 5 
cis-1 ,2-Dichloroethene 5 
1 ,2-Dichloro_QroQ_ane 5 
cis-1 ,3-Dichloropropene 5 
trans-1 ,3-Dich loroproj)ene 5 
1 ,4-Dioxane 100 
Ethyl benzene 5 
Ethyl Methacrylate 5 
2-Hexanone 100 
lodomethane 10 
MethacfYionitrile 100 
Methylene Chloride 5 
Methyl methacrylate 50 
4-Methyl-2-pentanone 50 
Propionitrile 5 
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Table 2-1. Reporting Limits (continued) 
Appendix IX Volatile Organic Compounds SW-846 8260A 

·.Analyt~ 

··•·· ·· .. ·.···.·••··••··•··•·· ... > 

>Water··. ·•·•···•·· 
..•... · .. ... / (J.t.gLL)··· 

Styrene 5 
1,1, 1 ,2-Tetrachloroethane 5 
1,1 ,2,2-Tetrachloroethane 5 
T etrachloroethene 5 
Toluene 5 
1,1, 1-Trichloroethane 5 
1 , 1 ,2-Trichloroethane 5 
Trichloroethene 5 
Trichlorofluoromethane 5 
1 ,2,3-Trichloropropane 5 
Vinyl acetate 10 
Vinyl chloride 2 
Xylenes (total) 5 

Table 2-2. Reporting Limits 
Appendix IX Semivolatile Organic Compounds, PAHs SW-846 82708 

····~~.~.~~~\························· .. ·••·•·······•·•···••··•••••·••••·••••···•·••··••••••••••••·•••••••••·••··•····•··•••••••·•··•••••··· . 

··. Water· .. ·.·.·.· 

•···•·•·• < •. (j.tg/1..)•···················· .. 
Acenaphthene 5 
Acenaphthylene 5 
Acetophenone 5 
2-Acetylaminofluorene 100 
4-Aminobiphenyl 10 
Aniline 5 
Anthracene 5 
Aramite 10 
Benz( a )anthracene 5 
Benzo(b )fluoranthene 5 
Benzo(k)fluoranthene 5 
Benzo(g,h,i)perylene 5 
Benzo( a )pyrene 5 
Benzyl alcohol 5 
4-Bromophenyl phenyl ether 5 
Butyl benzyl phthalate 5 
2-sec-Butyl-4,6-dinitrophenol 10 
4-Chloroaniline 5 
bis(2-Chloroethoxy)methane 5 
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Table 2-2. Reporting Limits (continued) 
Appendix IX Semivolatile Organic Compounds, PAHs SW-846 82708 

· Analyte / ' .·:· Water ·.···· 
-''. . ·, ,'·.,, < . {J.tg/L) . · . 

bis(2-Chloroethyl) ether 5 
bis(2-Chloroisopropyl)ether 5 
4-Chloro-3-methylphenol 5 
2-Chloronaphthalene 5 
2-Chlorophenol 5 
4-Chlorophen_yl phei}YI ether 5 
Chrysene 5 
Dibenz(a,h)anthracene 5 
Dibenzofuran 5 
1 ,2-Dichlorobenzene 5 
1 ,3-Dichlorobenzene 5 
1 ,4-Dichlorobenzene 5 
Di-n-butyl phthalate 20 
3,3'-Dichlorobenzidine 10 
2,4-Dichlorophenol 5 
2, 6-Dichlorophenol 5 
Diethyl phthalate 10 
p-Dimethylaminoazobenzene 5 
7,12- 5 
Dimeth_ylbenz(a)anthracene 
3,3'-Dimethylbenzidine 10 
a,a-Dimethylphenethylamine 100 
2,4-Dimethylphenol 5 
Dimeth_yl phthalate 5 
1 ,3-Dinitrobenzene 10 
4,6-Dinitro-2-methylphenol 25 
2,4-Dinitrophenol 25 
2,4-Dinitrotoluene 5 
2,6-Dinitrotoluene 5 
Di-n-cetyl phthalate 5 
Diphenylamine 10 
bis(2-ethylhex_yl)phthalate 5 
Ethyl methanesulfonate 10 
Fluoranthene 5 
Fluorene 5 
Hexachlorobenzene 5 
Hexachlorobutadiene 5 
Hexachlorocyclol'_entadiene 5 
Hexachloroethane 5 
Hexachloro_Qropene 5 
Hexachlorophene 100 
lndeno_{_1 ,2,3-cd)pyrene 5 
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Table 2-2. Reporting Limits (continued) 
Appendix IX Semivolatile Organic Compounds, PAHs SW-846 82708 

. •Analyte ... 
. . Water ... .. ................ ·.·.·. 

•• 
........ . < •...•.•.•.•. ·.·· (J:.lg/L)>> 

lsophorone 5 
lsosafrole 20 
Methapyrilene 10 
3-Methylcholanthrene 5 
Methyl methanesulfonate 5 
2-Meth_ylnaphthalene 5 
2-Methylphenol 5 
3&4-Methylphenol 5 
Naphthalene 5 
1 ,4-Naphthoquinone 10 
1-Naphthylamine 5 
2-Na~hthylamine 5 
2-Nitroaniline 25 
3-Nitroaniline 25 
4-Nitroaniline 25 
Nitrobenzene 5 
2-Nitro_Q_henol 5 
4-Nitrophenol 25 
N-Nitroso-di-n-butylamine 5 
N-Nitrosodiethylamine 10 
N-Nitrosodimethylamine 10 
N-Nitrosodiphenylamine 25 
N-Nitrosodipropylamine 5 
N-Nitrosomethylethylamine 10 
N-Nitrosomorpholine 10 
N-Nitrosopiperidine 10 
N-Nitrosopyrrolidine 10 
5-N itro-o-toluidine 10 
4-Nitroquinoline-n-oxide 100 
Pentachlorobenzene 5 
Pentachloroethane 10 
Pentachloronitrobenzene 10 
Pentachlorophenol 25 
Phenacetin 25 
Phenanthrene 5 
Phenol 5 
2-Phenylenediamine 100 
2-Picoline 5 
Pronamide 5 
Pyrene 5 
Pyridine 10 
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Table 2-2. Reporting Limits (continued} 
Appendix IX Semivolatile Organic Compounds, PAHs SW-846 82708 

A~(llyte .. :·:..: '· ., . ·. ·'· W(lter ' i 

,·.···········,········.·· 

. (J.l.g/L) 
•••• ••••••••••• 

Safrole 10 
1 ,2,4, 5-Tetrachlorobenzene 10 
2,3,4, 6-Tetrachlorophenol 5 
a-Toluidine 10 
1 ,2,4-Trichlorobenzene 5 
2,4,5-Trichlorophenol 25 
2,4,6-Trichlorophenol 5 
1 ,3,5-Trinitrobenzene 10 

Table 2-3. Reporting Limits 
Appendix IX Organochlorine Pesticides and PCBs SW-846 8080A 

ArwalyteT 
., .•• ' ) ,,< > 

Water 
>(#giL)' 

Aldrin 0.05 
alpha-BHC 0.05 
beta-BHC 0.50 
delta-BHC 0.05 
_gamma-BHC (lindane) 0.05 
alpha-Chlordane 0.05 
gamma-Chlordane 0.05 
Chlorobenzilate 0.10 
4,4'-DDD 0.10 
4,4'-DDE 0.10 
4,4'-DDT 0.10 
Diallate 0.10 
Dieldrin 0.10 
Endosulfan I 0.05 
Endosulfan II 0.10 
Endosulfan sulfate 0.10 
Endrin 0.10 
Endrin aldehyde 0.10 
Heptachlor 0.05 
Heptachlor epoxide 0.05 
lsodrin 0.10 
Kepone 0.10 
Methoxychlor 0.50 
ToxaQhene 2.4 
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Table 2-3. Reporting Limits (continued) 
Appendix IX Organoch.lorine Pesticides and PCBs SW-846 8080A 

Analyte· · .. . · ........ Water .. 
Aroclor 1016 0.50 
Aroclor 1221 0.50 
Aroclor 1232 0.50 
Aroclor 1242 0.50 
Aroclor 1248 0.50 
Aroclor 1254 1.0 
Aroclor 1260 1.0 

Table 2-4. Reporting Limits 
Appendix IX Metals SW-846 601 OA/7000-Series 

·.·Anc:~lyte / 

• ••••••••••••••••••••••••••••••••••••••••• 

·· >water > 

• •••••• •·· · ... ·.····> .... . (~gig) . 
Antimony 5.0 
Arsenic (Method 7060) 5.0 
Barium 20 
Beryllium 4.0 
Cadmium 5.0 
Chromium 10 
Cobalt 50 
Copper 10 
Lead (Method 7421) 3.0 
Mercury(Method 7470, 0.2 
7471) 
Nickel 20 
Selenium (Method 77 40) 5.0 
Silver 10 
Thallium (Method 7841) * 5.0 
Tin 100 
Vanadium 50 
Zinc 20 

* The laboratory can achieve a detection limit of 0.8 J..l9IL Thallium and will report any 
detections above 0.8 J..l9/L 
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Appendix IX Chlorinated Herbicides SW-846 81508 

2,4-0 
2,4,5-T 
2,4,5-TP (Silvex) 

Water.·· 
···f..lg/L•··.·••· 

1.0 
0.10 
0.10 

Table 2-6. Reporting Limits 
Miscellaneous Parameters 

Cyanide/9012 20 
Sulfide/9030A 1 000 
TOC/9060 1 000 
TOX/90208 5.0 

2.2 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT OF DATA 

2.2.1 General 

The overall quality assurance (QA) objective for the sampling effort at Landfill Nos. 3 and 

4 is to develop and implement QC procedures for obtaining field measurements, performing 

sampling, assessing laboratory analyses and reporting, and reviewing data that will 

provide information to a degree of 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 Quarterly Monitoring Program. The quality of 

analytical data generated by EPA SW-846 methods is suitable for accomplishing project 

objectives. These methods are characterized by rigorous quality assurance/quality control 

(QNQC) protocols and documentation providing qualitative and quantitative analytical 

data. EPA SW-846 methods will generate data ofknown quality using established 
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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 Quarterly Monitoring Program. 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, the following approach will be used: 

• EPA SW-846 methods will be used to analyze groundwater samples for metals, cyanide 
and sulfide, volatile and semi volatile organic compounds, pesticides/PCBs, P AHs, dioxin 
(2,3, 7,8-TCDD), and herbicides. Portable field instrumentation will be used to measure 
pH and conductivity. 

• Internal quality control samples and procedures to be used by the laboratory for 
analysis are specified in Section 6.4. 

• A comprehensive data deliverable will be obtained from the contract laboratory for the 
purpose of reviewing data for completeness and validity. Raw data will be retained by 
the laboratory for a minimum of 5 years from the time of submittal. 

• A quality control (QC) review, as defined in Section 6.7, rather than full validation, will 
be completed for all project data. Analytical data packages will be obtained from the 
laboratory, as noted above, and checked for completeness as part of the data validation 
and review process. 

One field duplicate will be collected during each sampling event and submitted "blindly'' 
to the contract laboratory for analysis. For each sampling event, one split sample will 
be sent to the USACE Missouri River Division (MRD) laboratory for analysis of 
Appendix IX constituents. 
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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. Field duplicate samples 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 samples will be analyzed to determine the matrix-specific accuracy 

of the analysis. Laboratory duplicates for inorganic analysis and matrix spike duplicates 

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 2-1 

through 2-6 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. 

Accuracy is defined as the degree of agreement of a measurement to an accepted reference 

or true value. Accuracy will be measured as the percent recovery (%R) of an analyte in a 

reference standard or spiked sample. The procedure for calculating percent recovery is 

specified in Section 6.6.1. Control limits for accuracy (LCS, surrogate, and MS/MSD 

percent recoveries) are presented in Tables 2-7 through 2-12. 
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Table 2-7. Control Limits SW-846 8260A 

,, ..... 

••ii:>Jw 

,... · .. ·· Water (J.lg/L) ., ,· · .... 

,Anaiyte 
,. ·>::..... . ' iii .... ' §pik~ . ' ·.···• Percent ........ 

'·· ............... C9nc~ ... , ...... 
1 Recover¥ RPo·· 

1' 1 Dichlorethene 50 68-122 14 
Trichloroethene 50 69-122 21 
Chlorobenzene 50 74-108 13 
Toluene 50 82-118 13 
Benzene 50 80-118 13 
Surrogates: 
Dibromoflluoromethane 50 86-118 NA 
Toluene-dB 50 88-110 NA 
4-Bromofluorobenzene 50 86-115 NA 

Table 2-8. Control Limits SW-846 82708 

........ ·> • > · ........ · f .. ,, ···:. Water(J.LglL) < .-: .. ·.· .. ·.·· 

Analyte ( 'i: ,, .· §pi(("e > .... : ........ ··Percent ..... .. .. 

cone~·,· ··•> ReCover¥ .< .. '.,'·' ··< .. ,,,, . RPD 
1.2.4-Trichlorobenzene 100 44-142 12 
Acenaphthene 100 56-127 21 
2.4-Dinitrotoluene 100 40-117 38 
Pyrene 100 52-115 30 
N-Nitrosodi-n-propylamine 100 55-121 18 
1.4-Dichlorbenzene 100 24-101 33 
Pentachlorophenol 200 48-122 9 
Phenol 200 24-103 29 
2-Chlorophenol 200 31-122 36 
4-Chloro-3-methylphenol 200 57-121 25 
4-Nitrophenol 200 D-132 26 
Surrogates: 
Nitro-benzene d5 200 35-114 NA 
2-Fiuorobiphenyl 200 43-116 NA 
T erphenyl d 14 100 33-141 NA 
Phenold5 200 10-94 NA 
2-Fiuorophenol 100 21-100 NA 
2.4.6-Tribromophenol 100 10-123 NA 
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Table 2-9. Control Limits SW-846 8080A 

... ·•. .. : 

•••••••••••••••••• 

.· ... 
:::•.•.:.: Water (J.!glll 

1A,nalyte 
/ 

.>Spike Percent I < ..... 
•.:••. .. \ <Cone~ Recovery RPD 

Lindane 0.25 43-119 11 
Heptachlor 0.25 73-122 12 
Aldrin 0.25 52-121 12 
Dieldrin 0.625 83-110 10 
Endrin 0.625 79-132 10 
4.4'-DDT 0.625 38-127 14 
AR1260 5 8-127 20 
Surrogates: 
Tetrachloro m-xylene 48-119 NA 
Decachlorobiphenol D-141 NA 

Table 2-10. Matrix Spike and Matrix Spike Duplicate 
Control Limits SW-846 601 OA/7000 

..... ·. ·•··· <.·. / <. . < / •• • 
snitcii"ICI Cri~OniJrld 

····•<r-y.---.-............. )} <••••··········· . :····················· ...... . 

<< < Watet(mg/l) 
· ··s· ·.····k· ···.·.·.· .... ·. · .. · ...... L P•.e. > .· .·.·.·.·.··.·.·.· .. · ... · .. · .. · ...... · ··.·· 

.:.::.·. ..·.·.. ..•••••• .Cone . . / .· · % R~C:. > ·•· < RPD . 
Antimony 0.020 75-125 20 
Arsenic 0.040 75-125 20 
Cadmium 0.005 75-125 20 
Lead 0.020 75-125 20 
Selenium 0.010 75-125 20 
Silver 0.010 75-125 20 
Thallium 0.050 75-125 20 
Mercury 0.002 75-125 20 
Cyanide 0.25 75-125 15 
TOC 50 75-125 20 
TOX 0.02 75-125 20 
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Table 2-11. Laboratory Spike and Laboratory Spike 
Duplicate Control Limits SW-846 601 OA/7000 

.· .. Water(mg/L) 
·.Spike 

.. ·· 

• •••••• o/o R~c. 
.. 

Cone. . RPD 
Antimony 0.020 80-120 20 
Arsenic 0.040 89-119 15 
Cadmium 0.005 80-120 20 
Lead 0.020 80-120 20 
Selenium 0.010 80-120 20 
Silver 0.010 801-20 20 
Thallium 0.050 88-117 14 
Mercury 0.002 90-112 8 
Cyanide 0.25 80-120 20 
TOC 50 75-125 20 
TOX 0.02 80-120 20 

Table 2-12. Control Limits SW-846 81508 

····.· ············· .. · ... ·.·.· > <. ······ > • MS/MSD ······••.•••••······ .········•·· 77 · Lcs ___ _._ __ L 
A~~tyte ) Sllik:E! (?<>n¢~/ Percent . $pi~¢ (?poe:~ >Percent · •···.· RPD • 

.·.· .. ·.·. · ···········• • ·••·· .. •··l!ls!L..) < f{edivery RPD ·•· (#9/L.) ·.•··· .......... Recov~ry •..... ····.····· · 
2,4-D 2 40-160 40 2 40-160 40 
2,4,5-TP (Silvex) 0.2 40-160 40 0.2 40-160 40 
DCAA (Surr) 1.25 25-150 NA 

Precision is defined as the agreement between a set of replicate measurements without 

assumption or knowledge of the true value. The procedures for calculating precision are 

specified in Section 6.6.2. Control limits for precision are presented in Tables 2-7 through 

2-12. 

Analytical completeness is defined as the percentage of analytical results requested, which 

are determined as valid through validation and review. The procedure for calculating 

analytical completeness is specified in Section 6.6.3. The analytical completeness goal for 

this project will be 90%. 
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Project data will also be evaluated for qualitative goals such as representativeness and 

comparability. 

2.2.5.1 Representativeness 

Representativeness is the degree to which data accurately and precisely represent a 

characteristic of a population, parameter variations at a sampling point, or an 

environmental condition. Representativeness will be maintained during the sampling 

effort by performing all sampling in compliance with the procedures described in 

Sections 4.3 and 5.0 of this document, the FSP, and Appendix A (SOPs 4 and 5). 

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 are equivalent for the 

samples within a sample set. A qualitative assessment of data comparability will be made 

of applicable data sets. 

2.3 PERFORMANCE AND SYSTEMS AUDITS 

The contract laboratory performing sample analyses for the Cannon AFB Quarterly 

Monitoring Program 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 quality assurance for groundwater sampling activities 
at Landfills 3 and 4. FEC has been contracted by the USACE (Omaha District) to perform 
tasks involved with the Quarterly Monitoring Program at Cannon AFB. 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 

Mr. Scott Koepsell will serve as the Project Manager for this work effort. The Project 

Manager has the primary responsibility for the completion of all project activities. His 

responsibilities include controlling day-to-day project planning, scheduling, cost control, 

and ensuring implementation of project activities. The Project Manager is ultimately 

responsible for the development of the technical reports and other project documents. The 

Project Manager 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). Mr. Koepsell is a Project Manager 

and a Certified Professional Geologist with 6 years of experience in the environmental 

industry, specializing in the investigation and remediation of groundwater and soil 

contamination. 

3.1.2 Project QA/QC Officer 

Mr. John Wong 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 
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personnel. Specifically, the Project QNQC Officer is responsible for monitoring and 
verifying that the work is performed in accordance with the approved Work Plan, the 
SOPs, and other applicable procedures. The Project QNQC Officer also is responsible for 
assessing the effectiveness of the QNQC program and for recommending modifications to 
the program when applicable. The Project QNQC Officer is responsible for assuring that 
personnel assigned to the project are trained adequately and sufficiently, relative to the 
requirements of the QNQC Program. The Project QNQC Officer is responsible for 
coordinating project activities with the Government Quality Assurance Laboratory, which 
has been designated as the USACE MRD Laboratory. 

3.1.3 Field Team Leader 

Mr. Ian Broussard 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 QNQC program related to assigned tasks at 
CannonAFB. 

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 
QNQC 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 SSHP at the site. The SSHO reports 
directly to the Project Manager. Mr. Ian Broussard will also serve as the Site Safety and 

Health Officer. 
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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. 

3.3 LABORATORY AND SUBCONTRACTOR ASSIGNMENT 

The contract laboratory selected to perform sample analyses is HydroLogic Laboratories, 
Inc. (HydroLogic), located in Brighton, Colorado. HydroLogic is a USACE-validated 
laboratory. HydroLogic, 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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4.1 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 two separate well 
locations. Field activities will be conducted in accordance with relevant guidelines and 
regulations, including those of the New Mexico Environmental Department (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 and water quality indicators (pH, conductivity, TOC, and 
TOX). Mter the initial sampling event, the existing wells will be sampled quarterly for a 
period of one year. 

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

LJ••·~·••••••··~nsl~0is•••••••••••··•··•···•·•••.••••••••••••• 1 N().of <) 
containers · 

qontain¢rType) •····. ~~ll'lP.I~·············· Sample Hoi(Jihg 
·. ·.·>: 

1 Pres~l'Vation · ·Time·····. . ·· .. ·>.·.· .. ·· · .. ··><·. 
.. · ...... 

App.IXVOCs 3 40-ml Vials pH<2, HCI 14 days 
Cool to 4°C 

App. IXSVOCs 2 1-L Amber Glass Cool to 4°C 7 days to extract 
40 days to 
analyze 

App. IX PAHs 2 1-L Amber Glass Cool to 4°C 7 days to extract 
40 days to 
analyze 

App. IX 2 1-L Amber Glass Cool to 4°C 7 days to extract 
Pesticides/PCBs 40 days to 

analyze 
Dioxin- 2, 3, 7, 8- 3 1-L Amber Glass None 7 days to extract 
TCDD 40 days to 

analyze 
App. IX Metals 1 16 oz pH<2, HN03 180 days 

Polyethylene Cool to 4°C 
bottle 

Cyanide 1 1-L Polyethylene pH>9, NaOH 28 days 
bottle Cool to 4°C 

Sulfide 1 1-L Polyethylene pH>9, NaOH 7 days 
bottle Cool to 4°C 

TOC 1 500 mLAmber pH<2, H2S04 28 days 
Glass Cool to 4°C 

TOX 1 500 mLAmber pH<2, H2S04 7 days 
Glass Cool to 4°C 

4.4 EQUIPMENT DECONTAMINATION 

Prior to collecting groundwater samples, all sampling devices 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 decontamin
ation is contained in Appendix A (SOP 6). 
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Portable field equipment used during sampling activities, which will consist of an organic 
vapor analyzer (OVA), a combustible gas indicator (CGI), and the flow-through cell, 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 Cannon AFB 
Quarterly Monitoring Program. 

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 
• 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) 
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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 and shipment 
documents, will be maintained in the field logbook. 

An example sample number is provided below: 

Example: CAFB-MW0-020195-1 

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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o MWO-Monitoring Well Number. In this instance the sample was collected from 
Monitoring Well "0". 

o 020195-1-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 1 February, 1995 and is a 
groundwater analytical sample. 

Sample Type Key: -1 Groundwater analytical 

-2 Groundwater Field Duplicate 

-3 USACE-MRD Duplicate 

4.7 FIELD PREVENTIVE MAINTENANCE 

To ensure that analytical data generated for the Cannon AFB Quarterly Monitoring 

Program are of sufficient quality to meet quality assurance 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. 
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Field quality control 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. 

Field duplicate and split samples will be collected for analysis of Appendix IX constituents 

and submitted to both HydroLogic and to the USACE QA (MRD) 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 matrix spike/duplicate (MS/D) analytes (for 

inorganics) provide a measurement oflong-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/D analyses. MS/MSD and MS/D analyses will 

be analyzed at a frequency of one per sampling event. 

4.9 FIELD DATA REDUCTION 

The field and technical (non-laboratory) data to be collected at Cannon AFB 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 (see Appendix A, SOPs). 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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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 

quality control 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 review field reports for reasonableness and 

completeness. 

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, 

etc., 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 quality control 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 Cannon AFB project file. 

The Project QA/QC Officer will review the field and laboratory data generated for this 

project to ensure that all project quality assurance 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, reanalysis, etc., 
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may be recommended to the Project Manager so that the project objectives can be 
accomplished. 
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5.0 SAMPLE CHAIN OF CUSTODY, PACKING, AND TRANSPORTATION 

5.1 CHAIN-OF-CUSTODY PROTOCOL 

5.1.1 Field Protocol 

Each cooler containing samples sent to the contract laboratory will be accompanied by a 

chain-of-custody (COC) form (see Appendix A). 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: 

• At the time of sample collection, the COC form is completed for the sample collected. 
The sample identification number, sample date, type and size of sample container, 
analysis requested, and preservative is recorded on the form. 

• When the form is completed or when all samples that will fit in a single cooler have been 
collected, the field team members will cross-check the form for possible errors and sign 
the COC form. Corrections are made to the record with a single strike mark and dated 
and initialed. All entries will be made in blue or black ink. Each cooler will be 
accompanied by a separate COC form, sealed in a Ziploc-type 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. 

. Field Team Leader will complete and maintain a shipping bill and a copy of the COC 
form. 

When transferring custody of the samples, the individual relinquishing custody of the 

samples will verify sample numbers and condition and will document the sample 

RFP&SPS·D:\PROJECTS\95·321 ICNQAPP.DOC 5-1 Foothill Engineering Consultants, Inc. 



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

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. Bills of lading 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 collected and shipped for analysis as part of the Quarterly Monitoring Program at 
Cannon AFB will be shipped according to appropriate Department of Transportation (DOT) 
or International Air Transportation Association (lATA) 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 Cannon AFB. 
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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 Cannon AFB are specified in Table 6-1. Applicable analytical 

methods are briefly discussed below. 

Table 6-1. Analytical Methods 

App.IXVOCs 8260A 
App. IX SVOCs 82708 
Dioxin- 2,3,7,8-TCDD 8280 
PAHs (8N) 82708 
App. IX Pesticides/PC8s 8080A 
App. IX Metals 601 OA/7000-series 
Cyanide 9012 
Sulfide 9030A 
roc 9060 
TOX 90208 

6.1.1 Volatile Organic Compounds 

Volatile organic compounds 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 8260A 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 8260 are shown in Table 2-1. Acceptance criteria for 

surrogate spike recoveries, matrix spike/matrix spike duplicates, and laboratory control 

samples, are presented in Table 2-7. 
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Method 8270B will be used to analyze samples for semivolatile organic compounds. 

Method 8270B is a GC/MS method for determining extractable base/neutral and acid 

(BNA) compounds such as phenols, nitrosamines, polynuclear aromatic hydrocarbons 

(P AHs), phthalate esters, nitrotoluenes, etc. Reporting limits for Method 8270B are shown 

in Table 2-2. Acceptance criteria for surrogate spike recoveries, matrix spike/matrix spike 

duplicates, and laboratory control samples, are presented in Table 2-8. 

6.1.3 2,3,7,8-TCDD (Dioxin) 

Method 8280 will be used for analyzing project samples for 2,3, 7,8-tetrachlorodibenzo-p

dioxin (2,3, 7,8-TCDD). Method 8280 employs high-resolution capillary column gas 

chromatography/low resolution mass spectrometry (HRGC/LRMS) techniques. This 

method determines dioxins at the micrograms per liter ().lg/1) level. The reporting limit for 

2,3, 7,8-TCDD by Method 8280 is shown in Table 2-6. QC sample results for dioxin analysis 

include recovery standard spike and internal standard recoveries and laboratory control 

sample recoveries. Matrix spike/matrix spike duplicate samples have not been specified for 

dioxin analyses because the method already incorporates spiking of each sample with 

I3C-labeled dioxins, which provide a measure of accuracy. 

6.1.4 Polynuclear Aromatic Hydrocarbons 

Method 8270B will be used for analyzing project samples for polynuclear aromatic 

hydrocarbons (PAHs). Reporting limits for Method 8270B are shown in Table 2-2. 

Acceptance criteria for surrogate spike recoveries, matrix spike recoveries, and laboratory 

control samples are presented in Table 2-8. 

6.1.5 Pesticides and Polychlorinated Biphenyls 

Method 8080A will be used for analyzing samples for organochlorine pesticides and 

polychlorinated biphenyls (PCBs). Method 8080A is a gas chromatographic method 

employing an electron capture detector. Reporting limits for Method 8080A are shown in 
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Table 2-3. Acceptance criteria for surrogate spike recoveries, matrix spike/matrix spike 
duplicates, and laboratory control samples, are presented in Table 2-9. 

6.1.6 Herbicides 

Method 8150B will be used for analyzing samples for chlorinated herbicides. Method 
8150B is a gas chromatographic method employing an electron capture detector. The 
method requires derivatization and measurement of resulting esters. Reporting limits for 
Method 8150B are shown in Table 2-5. Acceptance criteria for matrix spike recoveries and 
laboratory control samples are presented in Table 2-12. 

6.1. 7 Metals 

Methods 6010A and 7000-series will be used to analyze samples for metals analytes. The 
following are various factors which influence the use of particular inductively coupled 
plasma (ICP) or graphite furnace atomic absorption (GFAA) methods: 

• Detection limits 
• Interference 
• Stability 

Most metals, with a few exceptions (see Table 2-4), are detected at appropriate levels (for 
Cannon AFB project objectives) by ICP emission spectroscopy, Method 6010A. Cold vapor 
atomic absorption (CVAA, Method 7470, will be used for mercury, and GFAA Methods 
7041, 7421, 7740, and 7841 will be used for antimony, lead, selenium, and thallium, 
respectively. Reporting limits for metals are shown in Table 2-4. Acceptance criteria for 
matrix spike/matrix spike duplicates and laboratory control samples are specified in Tables 
2-10 and 2-11. 

6.1.8 Cyanide and Sulfide 

Total cyanide will be analyzed by EPA Method 9012. This method employs a reflux
distillation operation, followed by colorimetric determination using a manual 
spectrophotometric unit. 
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Reporting limits for Method 9012 analyses are shown in Table 2-6. Acceptance criteria for 

matrix spike/matrix spike duplicates and laboratory control samples are specified in 

Tables 2-10 and 2-11. 

Sulfide will be determined by Method 9030A. This method employs chemical reactions 

which produce methylene blue, a dye whose intensity is then measured 

spectrophotometrically. Reporting limits for Method 9030A analyses for sulfide are shown 

in Table 2-6. 

6.1.9 Other Parameters 

Other analytes include total organic carbon (TOC), and total organic halides (TOX). As 

specified in Table 6-1, samples will be analyzed for TOC by EPA Method 9060. The TOC 

method converts organic carbon in the sample to carbon dioxide, which is then measured 

directly by an infrared detector or converted to methane and measured by a flame 

ionization detector. 

Samples will be analyzed for TOX by EPA Method 9020B, which employs a column of 

activated carbon to trap halogenated organic compounds. The column is then combusted to 

convert the halides to acids, which are titrated electrolytically using a microcoulometric 

detector. Reporting limits for TOX and TOC are stated in Table 2-6. Acceptance criteria 

for laboratory control samples and matrix spike recoveries are specified in Tables 2-10 

and 2-11. 

Field parameters such as pH and conductivity will be measured in the field during 

groundwater sampling activities 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 (NIST), 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 
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date, name of preparer, method of preparation, expiration date, and all other pertinent 

information. 

Standard solutions are validated prior to use. Validation procedures can range from a 

check for chromatographic purity to verification of the concentration of the standard using 

a standard prepared at a different time or obtained from a different source. Stock and 

working standards are checked regularly for signs of deterioration, such as discoloration, 

formation of precipitates, or change of concentration. Care is exercised in the proper 

storage and handing of standard solutions, and all containers are labeled as to compound, 

concentration, solvent, expiration date, and preparation data (initials of preparer/date of 

preparation). Reagents are examined for purity by subjecting an aliquot or subsample to 

the corresponding analytical method, as well. 

A database is used to store essential information on specific standards or reagents. The 

system is designed to serve various functions (e.g., the system issues warnings on 

expiration dates and allows chemists to obtain a list of all working standard solutions 

prepared from the same stock solution). The program also facilitates the management and 

audit of reagents and standards. 

6.3.2 Gas Chromatography 

The science of gas chromatography involves a variety of instrumentation and 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 gas chromatographic system is calibrated 

prior to the performance of analyses. Initial calibration consists of determining the linear 

range, establishing limits of detection, establishing relative response 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 gas chromatography methods are based upon established EPA 

standards of performance contained in SW-846 method protocols. 
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Each day, prior to analysis of samples, the instrument is tuned with reagents such as 
bromofluorobenzene (BFB) for volatile compounds and decafluorotriphenylphosphine 
(DFTPP) for semivolatile compounds, and must meet the tuning criteria specified in the 
respective methods prior to conducting analyses. 

The instrument is calibrated 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: inductively 
coupled argon plasma emission spectroscopy (ICP), and atomic absorption spectroscopy 
(AA). 

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, one of 
which is 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. 
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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. 

Each AA unit is calibrated prior to analyses being conducted. A calibration curve is 
prepared with a minimum of a calibration blank and two 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. The method of standard additions is used when matrix interferences are present. 

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 quality assurance checks will be utilized to assess the production of analytical 
data of known and documented quality. These include: 

Program quality assurance. 
Analytical method quality control. 

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. 
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All laboratory procedures are documented in writing as either SOPs or method procedures, 

which are edited and controlled. Internal quality control procedures for analytical services 

will be conducted by the laboratory in accordance with their corporate quality assurance 

plan and SOPs. These specifications include the types of QC checks required (sample 

spikes, surrogate spikes, reference samples, controls, blanks), the frequency of each QC 

check, the compounds to be used for sample spikes and surrogate spikes, and the quality 

control acceptance criteria (control limits) for the QC analyses. 

The laboratory will document, in each data package deliverable submitted, that QC control 

limits/criteria's 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 

A matrix spike (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 percent recovery 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 

A matrix spike duplicate (MSD) is a split of the environmental sample used for the MS 

that is 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 percent recovery and as 
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relative percent differences (RPD) between the MS and the MSD percent recoveries. 
Samples for MSD analysis will be designated on the COC by field personnel. 

6.4.2.3 Surrogate 

A compound or compounds added to every blank, sample, MS, MSD, and standard if 
specified in the analytical methodology. The results are utilized to evaluate the accuracy of 
analytical measurement on a sample-specific basis. Surrogates are generally brominated, 
fluorinated, or isotopically labeled compounds not expected to be detected in environmental 
media. Results are expressed in percent recovery (%R) of the surrogate spike. 

6.4.2.4 Internal Standards 

Internal standards are added to every sample analyzed by GC or GC/MS methods. 
13C-sotopically 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. 

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 

Laboratory control samples (LCS) are well-characterized, laboratory-generated 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 to determine whether the laboratory system is 
"in control." Controlling laboratory operations with LCS (as opposed to MS/MSD samples) 
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offers the advantage of being able to differentiate low recoveries due to procedural errors 

from those due to matrix effects. 

6.5 LA BORA TORY 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 quality assurance plan, or the SOPs. 

The FEC Project QA Officer will review the field and laboratory data generated for this 

project to ensure that all project quality assurance 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 that 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. 

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 
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measuring the quantity of analyte in each sample. Quality assurance must begin with 
sample collection and not end until the resulting data have been reported. 

The Project QNQC Officer will be responsible for data assessment and review. The Project 
QNQC 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. 

6.6.1 Accuracy 

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

X 
Percent Recovery= T X 100 

where 

x = the observed value of measurement 
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 2-7 through 2-9. 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. 

Percent Recovery = X- S x 1 00 
T 
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These MS and MSD percent recoveries will be compared with the applicable control limits 
(Tables 2-7 through 2-12) 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: 

js-nj 
RPD (%) = x 100 

(S+D)/2 

where 

S = first sample value (original) 

D = second sample value (duplicate) 

The RPDs will be compared with the applicable control limits in Tables 2-7 through 2-11, 
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 quality assurance 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 additional flagging of qualifying data for use at each site. 
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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. 

% Completeness = Acceptable Analytical Results 
------------------------xlOO 
Total Number of Analytica!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. 

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. 
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• 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 QNQC Officer is responsible for assessing data quality and advising the 
FEC Project QNQC 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 is processed and reviewed for attainment of quality 
control criteria as outlined in this QAPP and/or established EPA methods and for 
overall reasonableness. 

• Mter entry into the Laboratory Information Management System (LIMS), a 
computerized report is generated and sent to the Laboratory QNQC Officer. 

• The Laboratory QNQC Officer will decide whether any sample reanalysis is required. 
• Upon acceptance of the preliminary reports by the Laboratory QNQC Officer, final 

reports will be generated. 

Laboratory data reduction procedures will be those specified in the respective EPA SW-846 
Methods, 3rd Edition, and those described in the laboratory SOPs. 

The laboratory will prepare and retain full analytical and QC documentation. For SW-846 
and other analytical methods, 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 Contract Laboratory Program (CLP)-like data package. The laboratory will 
provide the following hard copy information in each analytical data package: 

Chain-of-custody 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. 
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• Analytical results for method blanks, QC sample spikes, sample duplicates, initial and 
continuing calibration verifications of standards and blanks, standard procedural 
blanks, laboratory control samples, and ICP interference check samples. 

• 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, calibration curve, calibration verifications, method 
blanks, any reported sample dilutions, sample duplicates, spikes, and control samples; 
sample spiking levels, preparation/extraction logs and run logs. 

For organic analyses, the data packages will include matrix spikes, matrix spike 

duplicates, surrogate spike recoveries, chromatograms, GC/MS spectra, and computer 

printouts for reported analyses and associated QC data. 

For the 2,3, 7,8-TCDD analysis, the data packages will include, at a minimum, the 

following: 

• Polychlorodibenzo-p-dioxin (PCDD) Analysis Data Sheet. 

CDD Confirmation Analysis Data Sheet if applicable. 

• Initial Calibration Response Factors. 

• Initial Calibration Ion Abundance Ratios. 

Calibration Verification. 

• Selected Ion Current Profiles (SICPs) for the Initial Calibration (five concentrations run 
one time). 

• SICPs for mid-low daily calibration standard for each analysis shift. 

• SICPs and quantitation reports for each sample and QC samples (i.e., laboratory control 
samples, method blanks) run. 

The narrative accompanying the data package will include the identification of samples not 

meeting total 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, 

signed, and dated by the analyst. Laboratory qualifiers will include: 

Concentration below required reporting limit. 

Concentration of chemical also found in laboratory blank. 
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The nanative accompanying the data package will include cautions regarding 

nonquantitative use or unuseability 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. Data for one sample per sampling event will be subjected to full data 

validation. Laboratory results will be reviewed and data qualified, if required. Sample 

data may be qualified as "J" (estimated), "UJ" (not detected- estimated), or "R" (rejected). 

The qualifier "U" is normally used for analytes not detected by the laboratory. Rejected 

data are not usable for any purpose. 

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

included below: 

Review of Metals and Cyanide Analyses 

Metals and total cyanide analytical data will undergo evaluation of: 

• Holding times. 
• Blanks. 

Laboratory control samples. 
• Laboratory duplicate sample analysis. 
• Matrix spike sample analysis. 
• Field duplicate sample analysis. 

Overall assessment of data for a case. 
Completeness of data package. 

Review of Volatile and Semivolatile Organic Analyses 

Volatile, semivolatile organic, organochlorine pesticides/PCBs, and chlorinated herbicides 

analytical data will undergo evaluation of: 

• Holding times. 
• Blanks. 

Surrogate recovery. 
• Matrix spike/matrix spike duplicates. 
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• Field duplicates. 
• Tentatively identified compounds (TICs). 
• Overall assessment of data for a case. 

Completeness of data package. 

Review of Dioxin Analyses 

Dioxin analytical data will undergo evaluation of: 

• Holding times. 
• Blanks. 
. Internal standards. 
• Initial and daily calibration. 
• Field duplicate sample analysis. 

Overall assessment of data for a case. 
Completeness of data package. 

Review of Other Analytical Data 

Other analytical data will undergo evaluation of: 

• Holding times. 
• Blank contamination. 

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

• Spike recoveries (matrix spikes, surrogate spikes, and laboratory control sample spikes 
if specified in the QAPP). 

• Duplicate analysis precision (field duplicates, laboratory duplicates, and matrix spike 
duplicates if specified in the QAPP). 
Overall assessment of data for a case. 
Completeness of data package. 

Additional Quality Assurance Data 

In addition to the above specified quality control data and validation guidelines, one 

sample from each sampling event will be sent to the USACE QA laboratory (MRD). 

Comparison will be made between the analytical results for the samples split between the 

contract and USACE (MRD) laboratories. These interlaboratory results will then be used 

in the overall assessment of data. 
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6.7.3 Data Management 

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

Data management will conform to the policies and procedures of the USACE's Installation 

Restoration Program Information Management System (IRPIMS), as described in the 

IRPIMS manual. The Project QNQC 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 

Final Quality Assurance Project Plan 

Cannon Air Force Base, New Mexico 

Deliverables for this project include DQCRs, NMED Quarterly Monitoring Reports, an 

NMED Annual Report, and an Evaluation Report. Table 7-1 presents the documents to be 

submitted, the number of copies, and the corresponding recipients. 

Table 7-1. Project Deliverables 

Work Plans 
Pre-Draft 
Final 

Monthly Progress Reports 

DQCRS 

Quarterly Reports 

Draft 
Final 

Annual Summary Report 

Draft 
Final 

Evaluation Report 

Pre-Draft 
Draft 
Final 

• USACE <>cannon . ... Ace < ... ·. U$ACE 

.... ·.· ·•·· <··· •••••••••· \A.Ff3 >> CES1~$V\"J> 1\llRD Lab 

4 2 

4 7 

1 1 

2 1 

4 7 

4 7 

4 7 

4 7 

4 2 

4 5 

4 5 

2 
2 
1 

1 
1 

1 
1 

2 
2 
2 

1 

1 

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 quality control 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 
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copy of each DQCR to the Cannon AFB CEV Office daily. An example DQCR is presented 

in Appendix B. 

7.2 QUARTERLY MONITORING REPORTS 

After receipt and validation (validation of a single sample per sampling event) of the 

analytical data for each quarterly sampling event, the Project QA/QC Officer and Project 

Manager will prepare a report containing a summary of the analytical results. A quarterly 

monitoring report, meeting NMED format requirements, will be prepared on the basis of 

field investigation activities and other information reported by the Field Team Leader, as 

well as all field- and laboratory-related QC data. 

Copies of each quarterly monitoring report will be submitted to the USACE-TM, the 

Cannon AFB CE/CEV Office, Headquarters, ACC, EPA, and NMED. Each successive 

report will include a summary of previous sampling events. 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 quarterly report will include the data validation summary. 

This copy will be submitted to CAFE. 

7.3 ANNUAL REPORT 

At the conclusion of quarterly monitoring, FEC will submit an Annual Report in a format 

established by NMED (see Appendix B). This report will summarize the findings of all 

sampling events performed during the year. This report will be submitted in draft and 

final status. 

7.4 EVALUATION REPORT 

At the conclusion of quarterly monitoring, FEC shall also submit an Evaluation Report, 

describing the base, sites, sampling program, QA/QC practices, analytical results, 

conclusions, and recommendations for future site activities. This report will be submitted 

in pre-draft, draft, and final form. 
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CANNON AIR FORCE BASE 
LONG-TERM MONITORING 

SITE SAFETY AND HEALTH PLAN 

LANDFILLS #3 AND #4 

CLOVIS, NEW MEXICO 

FEBRUARY, 1996 

Foothill Engineering Consultants, Inc. (FEC) .is pleased to submit this SSHP to the U.S . .Al."l'l:lyj Corps of Engineers. The plan addresses the health and safety issw:s for the work t.Q be pet-formed at the Landfills #3 and #4, specifically the periodic $amp ling of monitonng wells MW.Q and ~fW .. N~ located respectively at the two abovententionedhandfU.ls. The plan was prepa:~:ed in conformance with FEC'a stri<..'t qualit)• assurance/quality contl'ol prQCedures to ensure that the methods and protocols presented and the organi.zation thereof are of the highest standru:d. If you have any comments :or questions concerning this SSHP, please contact one of the individuals 4.sted halO\Y. 

FOOTHILL ENGINEERING 
CONSULTAN""TS~ INC. 

R~viewed by; 

~[)~ 
Robe:rt Strode 
C-el'ti~d Industrial Hygi~nist 

JJ 
Ian Broussard 
Project Site Safety and Health O:ffi.cel' 

Scott Koepsell 
Project .Manager 



:~j~~~~~"~~:V~f:~~~~~~r~, ,,, =~~;~i.~~~;~~~::~~j;;~~" 
-

PROJECT NAME Cannon AFB Long Term Monitoring Program REQUEST FOR SERVICES NO. DACW45-94-D-0031 D.O. #14 

JOBSITE ADDRESS Cannon AFB, Clovis, New Mexico COST CODE 

PROJECT MANAGER: Mr. Scott Koepsell, FEC 

SITE CONTACT: Mr. Sanford Hutsell PHONE NO. 303-278-0622 

PHONE NO: (505) 784-4348 

(X) AMENDMENT NO . ..L 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 quarterly 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 both the Corporate Safety and Health Program and 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: Quarterly groundwater sampling at 2 wells; N and 0. (See below). All field 
activities for this project must be performed in accordance with the protocols and procedures described in FEC's 
Corporate Health and Safety Program (March, 1995) and 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 both documents, and have signed the acknowledgment form located at the last page of this 
document. 

SITE TYPE: Check as many as applicable 

( ) Active ( X ) Landfi II 

( X ) Inactive ( ) Uncontrolled 

( ) Secure ( ) Industrial 

( ) Unsecure ( ) Residential 

( ) Enclosed space ( ) Well Field 

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

Well N: 300-ft deep, 4-in well located approximately 100ft SE ofSE corner ofLF#4. 30-ft screen. 

Well 0: 304-ft deep, 4-in well located on south side ofLF#3. 30-ft screen. 

·~·~~· ...... 

( ) Natural 

( X ) Military 

( ) Other 

specify: 

CLIMATE: The site climate is very dry, subject to fairly high temperatures during daylight hours most of the year. However, due to the quarterly schedule of sampling, potential exists for sub
zero temperatures and snow cover during the winter months. 

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

1 



THIS PAGE RESERVED FOR MAP {Show Exclusion, Contamination Reduction, and Support Zones. Indicate evacuation and reassembly points.) 

See attached figures for work zone locations. 
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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-0 was installed and sampled in 1994. Mostly pesticides and petroleum compounds 

were detected in some soil samples; carbontetrachloride (CC14) and Toluene were detected in groundwater. 

LEJM; 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 and gasoline-related compounds were detected in groundwater. 

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

WASTE CHARACTERISTICS: Check as many as applicable. 

( ) Corrosive ( ) Flammable 

(X) Toxic ( X ) Volatile 

( ) Inert Gas ( ) Unknown 

( ) Radioactive 

( ) Reactive (X) Other specify: Metals, 
gasoline range organics, diesel 

range organics, VOCs, DDT, 

Aldrin, Endrin, etc. 

SITE CONTROL: Site control will be the responsibility of the Site Safety and Health Officer. 

Non-project personnel will not be allowed in the work zone or the CRZ. 

HAZARDS OF CONCERN: 

( X) Heat Stress attach guidelines ( ) Noise 

( X ) Cold Stress attach guidelines ( X ) Inorganic Chemicals 

( X ) Explosive/Flammable 
see Risk Analysis 

( ) Oxygen Deficient 

( ) Radiological 

( ) Biological 

( X ) Organic Chemicals 

( ) Motorized Traffic 

( ) Heavy Machinery 

( ) Slips, Trips & Falls 

( ) Other specify: 

4 

WORK ZONES: Describe the Exclusion, Contamination Reduction, and Support Zones in 

terms on-site personnel will recognize. 

Exclusion Zone: Will consist of the work area around each well. The work zone will be marked 

with orange cones. 
CRZ: Will consist of the field decon (detergent rinse, DI rinse, etc.) area adjacent to each E.Z. 

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

BUDDY SYSTEM: The "buddy system" or line-of-site practices will be utilized by project 

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. 

PRINCIPAL DISPOSAL METHODS AND PRACTICES: Summarize below: 

PPE will be placed in plastic bags. 

Monitoring well purge water and any decon water will be contained in existing polyethylene 

tanks adjacent to each well, pending groundwater sample analyses. Upon receipt of the results 

determination will be made regarding proper disposal. 



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

SOLVENTS OILS OTHER CHEMICALS 
Amounts/Units: 

SOLIDS 
Amounts/Units: 

SLUDGES 
Amounts/Units: Amounts/Units: I Amounts/Units: 

Acids Fly ash :n~1~r:':::::m:::':::::::::::::m:::r::::'::::::::::':::m:r:::::::::::::::::::::::::: :~nl.~i!Mt#~~~~::::::::;:::::::;:;::;:::::::r::::::::;:::;:;:::::t:I::: 1 Laboratory 

Pickling Liquors 

Caustics 

::*-~~gtg~;::t:::::::::::;:::::m::::::::::::::::::::::';}:::::::::::::::::::;:::: I :gi~#.~1Mif!jfijf::::::::::::::::::::::::::::'::::::::::':;:::::::;:::;:: I ::~i.~~~@f@~~I:::::t:t::::::::::::::::::::::::::::::::::::: I Gasoline 

Milling/Mine Tailings 

:'J!{##.~1:iN~'ii'':::;::::::;:::::::;:;::::::jj:j:::::t!i!l!i!iii!!r::::::::::::: I Ferrous Smelter 

Dyes/Inks 

Cyanides 

Phenols 

Halogens 

Dioxins 

Other 

Specify: 

Non-ferrous Smelter 

::M~~*i:::::::::::::::::::::::::::mt:::::::::::::::m:::::m::::::t'i!::::::::::::::: 
Other 

Specify: 

J#.~~~f:$.N~i.M:/'::::::::::m:m::::t::m::::::::::::::::::::: 
POTW Sludge 

Aluminum 

Distillation Bottoms 

Other 

Specify: 

Alcohols ·:~~~~~r~m:::::::: :::::::::::-:;:::::::::::::':::::::::::::::::;:::::'::::::: 
:~~~§.~~~i?i:]'jf:::::::;:::::::;:::::;::::;::j:::::r:::::::::;::::::::::::: I Lubricants 

Esters 

Ethers 

Other 

Specify: 

Polynuclear Aromatics 

Other 

Specify: 

Pharmaceutical 

Hospital 

Radiological 

Municipal 

igh.#~~i.~#i§# ) : ::f ;.;::::::::,:::::::,:;:::::::::} 
Munitions 

Other 

Specify: 

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

JUSTIFICATION: 

.wrl!.N: Medium (DDT, etc. in soil, Toluene in water) ~: Medium (DDT, Xylenes, etc. in soil) 

FIRE/EXPLOSION POTENTIAL: ( ) High (X ) Medium ( ) 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 (X) INCOMPLETE 

Soil sample data unavailable. 
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KNOWN 
CONTAMINANTS 

Gasoline Range 
Organics 

CC14 

Selenium 

Vanadium (vanadium 
pentoxide) 

Arsenic 

Barium (barium 
nitrate or barium 
chloride) 

4,4-DDT 

Aldrin 

Dieldrin 

Endrin 

NA=Not Available 

S=Soil 

I 

I 

I 

I 

HIGHEST 
OBSERVED 

CONCENTRATION 
(specify units and 

media) 

17ppb-GW 

1.6 ppb- GW 

7 ppb- GW 

18 ppb- GW 

3 ppb-GW 

64 ppb-GW 

NA- Soil 

NA- Soil 

NA- Soil 

NA- Soil 

NE=None Established 

SW=Surface Water 
A=Air GW=Groundwater 

I 

I 

I 

fE.L 
ppm ormg/m3 

(specify) 

NE 
(carcinogen) 

2ppm 

0.2 mg/m3 

0.05 mg/m3 

0.01 mg/m, 
(inorganic) 

0.5 mg/m, 
(as nitrate or 

chloride) 

1 mg/m3 

0.25 mg/m3 

0.25 mg/m3 

0.1 mglm3 

U=Unknown 

T=Tailings 
SL=Siudge 

I 

I 

IDLH 
ppm ormg/m3 

(specify) 

NE (carcinogen) 

200 ppm 

I mg/m3 

35 mg/m3 

5 mg/m3 

50 mg/m3 

500 mg/m3 

25 mg/m3 

50 mg/m3 

2 mg/m3 

I 

WARNING 
CONCENTRATION 

ppm in air 

5 ppm inBZ 

2 ppm in BZ 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

PEL=Permissible Exposure Limit 

W=Waste TK=Tanks 
D=Drums L=Lagoon 
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SYMPTOMS/EFFECTS OF ACUTE 
EXPOSURE 

I Eye/nose irritant, headache, dermatitis, blurred 
vision, dizziness 

Eye irritant, dizziness, drowsiness, nausea, 
incoherence 

Damage to respiratory system 

Skin/eye irritant, green tongue, metallic taste, 
eczema 

Ulceration of nasal septum, dermatitis, GI 
disturbance 

Eye/skin/upper respiratory irritant, skin burns, 
muscle spasm, slow pulse 

I Eye/skin irritation, paresthesia tremors, 
dizziness, confusion, convulsions; carcinogenic 

Headache, dizziness, nausea, clopic, tonic 
convulsions, coma; carcinogenic 

Headache, dizziness, nausea, clopic, tonic 
convulsions, coma; carcinogenic 

Epileptic form convulsions, stupor, headache, 
dizziness, nausea; carcinogenic 

IDLH=Immediately Dangerous to Life or Health 

I 

I 

I 
I 
I 

I 

I 

I 

I 

I 

PHOTOIONIZA TION 
POTENTIAL 

Not applicable 

11.47 eV 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

SD=Sediment BZ=Breathing Zone ppb=parts per billion 
OFF=Offsite eV=electron volts 
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KNOWN HIGHEST fEL IDLH WARNING SYMPTOMS/EFFECTS OF ACUTE PHOTOIONIZA TION 
CONTAMINANTS OBSERVED ppm or mg/m3 ppm or mg/m

3 
CONCENTRATION EXPOSURE POTENTIAL 

CONCENTRATION (specify) (specify) ppm in air 
(specify units and 

media) 

Methoxychlor NA - Soil 5mg/m3 5000 mg/m3 Not applicable In animals: fasciculation, trembling, Not applicable 
convulsions, kidney, liver damage; carcinogen 

Beta- BHC NA- Soil 0.5 mg/m3 
50 mg/m

3 
Not applicable Eye, nose, throat, skin irritant, headache, nausea, Not applicable 

clonic convulsions 

Delta- BHC NA- Soil 0.5 mg/m3 
50 mg/m

3 
Not applicable Eye, nose, throat, skin irritant, headache, nausea, Not applicable 

clonic convulsions 

G~mma- BHC NA- Soil 0.5 mg/m3 50 mg/m3 Not applicable Eye, nose, throat, skin irritant, headache, nausea, Not applicable 
(Lmdane) clonic convulsions 

PCB 1254 NA- Soil 0.5 mg/m3 5 mg/m
3 

Not applicable Eye irritant, chloracne, liver damage, Not applicable 
reproductive effects; carcinogen 

PCB 1260 NA- Soil 0.5 mg/m3 5 mg/m3 Not applicable Eye irritant, chloracne, liver damage, Not applicable 
reproductive effects; carcinogen 

Diesel! NA - Soil 100 ppm I ,000 ppm 5 ppm in BZ Eye, nose, throat, skin irritant, headache, nausea, Not applicable 
(petro eum weakness 
distillate) (as naphtha) 

Toluene 6.8 ppb- GW 100 ppm 500 ppm 5 ppm in BZ Eye, nose irritant, fatigue, confusion, dizziness, 8.82 eV 
headache 

NA- Soil 

Xylenes NA- Soil 100 ppm 900 ppm 5 ppm in BZ Eye, skin, nose, throat irritation, dizziness, 8.56 eV 
excitement, drowsiness, staggering 

Asbestos NA- Soil 0.01 fibers/cc NE NE No acute symptoms 
1 

NA=Not Available NE=None Established U=Unknown PEL=Permissible Exposure Limit IDLH=Immediately Dangerous to Life or Health 

S=Soil SW=Surface Water T=Tailings W=Waste TK=Tanks SD=Sediment BZ=Breathing Zone ppb=parts per billion 
A=Air GW=Groundwater SL=Siudge D=Drums L=Lagoon OFF=Offsite eV=electron volts 
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FIELD ACTIVITIES COVERED UNDER THIS PLAN 

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

I Purge monitoring wells, collect samples using dedicated pumps, pack samples. Use 
OVA 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 
are included as Appendix I to this SSHP. 

Hand signals will be used to maintain communication between project personnel. These 
signals will be agreed upon before the field work commences. 

STEP-BY-STEP RISK ANALYSIS : 

.s:rEf HAZARD 

Opening the well : 

Type Primary 

Intrusive A B C I! 

Non-intrusive Modified 

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

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

HAZARD 

Contingency SCHEDULE 

A B C D Hi Low 

Exit Area 

PRECAUTION 

3. Stand upwind of well, monitor over well with OVA. 

ear appropriate PPE. 
Purging the well 

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

Sampling the well 
2. Contact with preservative acids or bases. 

I. Wear appropnate PPE. 

2. Wear appropriate PPE. 

GENERAL: Since activities are to be conducted at landfills, where typically a wide variety of chemical hazards may be present, project personnel will be responsible for being alert to warning properties other than 
monitoring equipment readings. Many chemicals can be detected by the nose at concentrations well below those that would register on an OVA. The presence of abnormal odors must be regarded as a warning sign, 
and precautionary or proactive measures implemented as applicable. Also, the possible presence of respirable dust containing asbestos, vanadium, or arsenic (inorganic) will necessitate that if observable dust is 
present in the air, personnel must don full-face APRs. Alternatively, dust control measures may be implemented, but this may be impractical. 

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 I OFFICE SYMBOL I HEALTH CLEARANCE I FIRST AID/CPR I RESPONSIBILITIES I ON SITE? 
TRAINING 

Scott Koepsell FEC Yearly Med. Mon: 29CFR 1910.120(f) YES PROJECT MANAGER No 

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

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

KATASKS: 1-2-3-4-5-6 (X) Primary 
LEVEL: A - B - C - D -Modified ( ) Contingency 

Respiratory: (X ) Not Needed 
( ) SCBA, Airline: 
( )APR: 
( ) 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 
(X) Tyvek Coverall: Saran-coated (yellow) 
( ) Saranex Coverall: 
( ) Cloth Coverall: 
( ) Other: 

Gloves: ( ) Not Needed 
( X ) Undergloves: Latex 
( ) Gloves: 
( X) Overgloves: Nitrile - 13" 

( ) Other - specify below: 
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BLOCK B TASKS: 1..- 2-3-4- 5-6 ( ) Primary 
LEVEL: A - B - .C - D - Modified ( X ) Contingency 

Respiratory: ( ) Not Needed 
( ) SCBA, Airline: 
( X ) APR: Full face 
( X) Cartridge: Combination HEP A 
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 
(X) Tyvek Coverall: Saran-coated (yellow) 
( ) Saran ex Coverall: 
( ) Cloth Coverall: 
( ) Other: 

Gloves: ( ) Not Needed 
(X) Undergloves: Latex 
( ) Gloves: 
(X) Overgloves: Nitrile - 13" 

( ) Other - specify below: 



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

INSTRUMENT 

Combustible Gas Indicator 

Radiation Survey Meter 

Photoionization Detector 
Type ()11.7eV ()10.2eV 

() 9.8eV ( )_ev 

Flame Ionization Detector 
Type OVA- Foxboro 128 

Detector Tubes/Monitox 
Type Draecer· CC14 

Respirable Dust Monitor 
Type __ _ 
Type __ _ 

TASK 

1 2 3 4 5 6 

123456 

123456 

1 2 3 4 5 6 

_L 2 3 4 5 6 

123456 

0-10%LEL 
I0-25%LEL 
>25% LEL 

23.0%02 
<23.0%02 
<19.5% 02 

3X Background 
>2mR/hr 

Specify: 

ACTION GUIDELINES 

No explosion hazard 
Potential explosion hazard; notify SHSC. 
Explosion hazard; interrupt tasklevacuate 

Oxygen normal 
Oxygen deficient; notify SHSC 
Interrupt tasklevacuate 

Notify SHSC 
Interrupt tasklevacuate 

Specify: If OVA readings remain between 5 and I 0 ppm in breathing 
zone for 30 seconds, or above 2 ppm continuously, then stop work, 
monitor breathing zone. If readings are above 2 ppm continuously, 
verify using Draeger tube(s) that CC14 (carbon tetrachloride) is not the 
cause. As long as CC14 is not the cause, use 5 to I 0 ppm in BZ for 30 
seconds as action level. If CC14 is the cause, don APR above 2 ppm in 
breathing zone. 

If any readings persist above 25 ppm in BZ for over 1 minute, stop 
work. Consider upgrade to Level B. 

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

Specify: 

10 

COMMENTS (Includes schedules of use) 

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. 

(X ) Not Needed 

(X ) Not Needed 

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. 

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. 

(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). 



DECONTAMINATION PROCEDURES 

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

Personalized Decontamination 
Summarize below and/or attach diagram; discuss use of work 
zones. In cont. reduction zone: 

I. Remove nitrile gloves. 

2. Remove Tyvek 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 

Containment and Disposal Method 

Sampling Equipment Decontamination 
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 

Containment and Disposal Method 

PPE will be placed in plastic bags, which will be closed using I NA 
twist-ties, and disposed of in a municipal landfill. 
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Heavy Equipment Decontamination 
Summarize below and/or attach diagram; discuss use of work 
zones. 

( X ) Not Needed 

Containment and Disposal Method 
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EMERGENCY CONTACTS EMERGENCY CONTACTS NAME PHONE 

Water Supply NA Project Manager Doug Mellema 402-221-7184 

Site Telephone Cell. (303) 748-5093 Safety and Health Manager John Wong 303-278-0622 

EPA Release Report No. 800-424-8802 Industrial Hygienist Rob Strode 303-988-9618 

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 ClovisFD 9ll 

Worker Injuzy: Administer first aid as needed, transport victim to hospital if necessary, or, call Police Department ClovisPD 911 or 763-5531 

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 State Police Clovis State Police Dept. 505-763-3426 

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 
the work vehicle. 

Health Department Clovis DOH 505-763-5583 

DOCUMENTATION REQUIREMENTS: Any injuries, accidents, or illnesses that occur during Poison Control Center Colorado Poison Control 1-800-332-3073 
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 
requirements. 

HEALTH AND SAFETY PLAN APPROVALS (See cover sheet) Occupational Health Unit 402-221-3645 

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) 

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 
Street. Hospital in one-third mile north on left. 
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THIS PAGE RESERVED FOR HOSPITAL ROUTE MAP 

See attached figures for route to hospital. 
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ROUTE TO HOSPITAL 

Job No. : 

J.T..A. 

Date: 8/2'6/91 

... ~ .. " ...... .._ .. 

ROUTE TO HOSPITAL MAP 
page 2 of 2 
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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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APPENDIX 1 

MATERIAL SAFETY DATA SHEETS 

Final Site Safety and Health Plan 

Foothill Engineering Consultants, Inc. 



MATERIAL SAFETY DATA SHEET 

EM SCIENCE 

lt. CHEMICAL PRODUCT A~O COMPANY IDENTIFICATION 

MANUFACTURER•••••••••••••= PREPARATION DATE.: 03/09/95 
OATE MSDS PRINTED.: APR 17• lq95 

EM SCIENCE 
A 0 I'l t S I 0 N Gf E /'\ t NO U S T R IE S 
P.O. BOX 70 

INFORHATION PHONE NUMBER.: 609-354-9200 
HOURS: MON• TO FRI. 8:30-5 

lt8 0 DE:-!OC RAT RD. 
GIBBSTOWN, N.~. OB027 

CHErHREC EMERGENCY NUMBER: 800-421t-9300 
HOURS: 24 HRS A OAY 

CATALOG NUMBER(S): 
HX0603 HX0603l 
HX0603Y HX0606 

PRO~UCT NAME ••••• : 
HYDROCHLORIC ~CID 

SYNONYMS•••••••••: 

HX0603P 
314 

MURIATIC ACtO, 23 DEG. BE 
CHEMICAL FAMilY •• : 

INORGANIC ACID 
FORMUlA••••••••••: 

1000 PPM BA tN SOLUTION 

MOLECULAR WEIGHT.: 
36.Lt6 

HX0603PS 
315 

2. COMPOSITION I INFORHATION ON INGREDIENTS 

HXOb03T 
317 

HX0603TP 
321 

COMPONENT CAS 1# APPR ~ 

---------------------------------------------------------------------------
HYDROCHLORIC ACID 

7647-01-0 

APPROX1MATE PER CENT lNOlCATES THAT THIS PRODUCT IS A 
CONCENTRATED ACID. HYDROCHLORIC ACID IS APPROXIMATELY 37t. 

J. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEW 
CAUSES SEVERE BURNS. 
MAY BE FATAL IF INHALEO OR SWALLOWED. 
VAPOR EXTREMELY !RR£TATING. 
MAY CAUSE DAMAGE TO RESPIRATORY PASSAGES AND LUNGS. 

~SOS (CONTINUED} - HX0603 PAGE # 1 
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APPEARANCE•••••••••••••••••: 
CLEA~. COLORLESS LIQU[O; ACRID DOOR 

POTENTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

SYMPTCM$ OF EXPOSURE: 
EYE CONTACT CAUSES SEVERE BURNS AND PERMANENT EYE DAMAGE. 
SKIN CONTACT CAUSES SEVERE BURNS, POSSIBLE OEEP ULCERATION. 
INHALAT£0N CAUSES DAMAGE TO NASAL AND RESPIRATORY PASSAGES. 
PULMONARY EDEMA. 
INGESTrON CAUSES BURNS OF MOUTH, THROAT ANO GASTROINTESTlNAL TRACT. 

MEDICAL CONDe AGGRAVATED BY EXPOSURE: 
RESPIRATORY CONOIT10NS 

RCUTES OF ENTRY•••••••••••••••••••••: 
INHALATION, INGESTION OR SKIN CONTACT. 

CARCINOGENICITY ••••••••••••••••••••• : 
THE MATERIAL IS NOT LISTED (!ARC, NTP, OSHA) AS CA~CER CAUSING 
AGENT. 

4. fiRST AID MEASURES 

r~ERCENCY FIRST AID: 
GET MEDICAL ASSISTANCE FOR ALL CASES OF OVEREXPOSURE· 
SKtN: IMMEDIATELY FLUSH THOROUGHLY WITH LARGE AMOUNTS OF WATER. 
EYES: IMMEDIATElY FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15 
MINUTES. 
INHALATION: REMOVE TO FRESH AlRi GIVE ARTIFICIAl RESPIRATION IF 
eREATHING HAS STOPPED. 
INGESTION: DO NOT INDUCE VOMITING; GIVE WATER OR MILK IF CONSCIOUS; 
GET MEOICAL ATTENTION. 

5. FIRE FIGHTING MEASURES 

FLASH POINT (f)••••••••••= NONCOMBUSTIBLE 
FLAMMABlE LIMITS LEL (l).: N/A 
FLAMMABLE LIMITS UEL (t).: N/A 
EXTINGUISHING ~EOtA •••••• : 

WATER SPRAY 

FIRE FIGHTING PROCEDURES.: 
WEAR SELf-CONTAINED BREATHING APPARATUS ANO PROTECTIVE CLOTHING. 

FIRE & E~PLOSION HAZARDS.: 
CONTACT WITH METALS PRODUCES HYDROGEN WHICH MAY FORM EXPLOSIVE 
~IXTURES WITH AIR. 

~· ACClOENTAL RELEASE MEASURES 
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SPILL R E SPON'5E: 
EVACUATE THE AREA Of ALL UNNECESSARY PERSONNEL• 
WF.A~ SUITABLE PROTECTIVE EQUIP~ENT LISTED UNDER EXPOSURE I 
PERSONAL PRCTECTION. 
ELI"'l,...ATE ANY IG~ITION ~DURCES UNTIL HiE AREA lS OETERMI~EO TO BE 
FREE FROM EXPLOSION OR FIRE HAZARDS. 
CONrAlN THE RELEASE AND ELlMlNArE lTS SOURCE,' tF THrS CAt4 BE DONE 
WITHOUT RISK. 
TAKE UP AND CONTAINERIZE FOR PROPER OlSPOSAL AS DESCRIBED UNDER 
01 SPOSAL. 
COMPLY WITH FEDERAl~ STATE, AND LOCAL REGUL~TIONS ON REPORTING 
RELEASES. REFER TO REGULATORY INFORMATION FOR REPORTABLE 
QUANTITY AND OTHER REGULATORY DATA. 
EM SCIENCE RECOHMENOS SPILL-X NEUTRALIZERS AND ABSORBENT AGENTS 
FOR VARIOUS TYPES OF SPILLS. 
ADDITIONAL INFORMATION ON THE SPILL-X PRODUCTS CAN aE PROVIOEO 
THROUGH THE EM SCIENCE TECHNICAL SERVICE DEPARTMENT 
(bO~} 354-9200. 
THE FOLLOWING EM SCIENCE SPILL-X NEUTRALIZER ANO ABSORBENT IS 
RECOMMENDED FOR THIS PRODUCT: 

SX0861 ACID SPILL TREATMENT KIT 

7. HANDLlNG AND STORAGE 

'"'\ NOL ING & STORAGE: 
KEEP CONTAINER TIGHTLY CLOSED. 
STORE IN A COOL, WELL-VENTILATED AREA SEPARATED FROM lNCO~PATIBLE 
MAtERIALS. 
00 NOT BREATHE VAPOR. 
00 NOT GET I~ EYES, ON SKIN, CR ON CLOTHING• 
HANDLE EMPTY CONTAINERS WITH CAUTION. 
AOD ACID CAUTIOUSLY TO HATER WHEN DILUTING - NEVER ADD W~TER TO 
AC IO. 

ta. EXPOSURE CONTROLS I PERSONAL PROTECTION 

ENGINEERING CONTROLS ANO PERSONAL PROTECTIVE EQUIPMENT: 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION 
RESPIRATORY PROTECTION: If WORKPlACE EXPOSURE LIKIT(S) OF PRODUCT 
OR ANY COMPONENT IS EXCEEOEO (SEE TLV/PEL), A NIOSH/HSHA APPROVED 
AIR SUPPLIED RESPIRATOR tS ADVISED IN ABSENtE Of PROPER 
ENVlRONMENTAL CONTROL. OSHA REGULATIONS ALSO PER~lT OTHER 
tHOSlilMSHA RESPIRATORS (NEGAT1'VE PRf:SSURE TYPE) UNOER SPECIFIED 
CONDITIONS (SEE YOUR SAFETY EQUIPMENT SUPPLIER). ENGINEERlNG 
AND/OR AOMINIST~ATIVE CONTROLS SHOULD SE IMPLEMENTED TO REDUCE 
EXPOSURE. 
HATERtAL MUST BE HANOLEO OR TRANSFERRED IN AN APPROVED FUME HOOO 
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OR ~ITH EQU!VALENT VENTIL~TIGN. 
PROTECTIVE' GLOVES (l'IEOPRENE, ~ITR[LE OR EQUIVALENT) MUST SE 
WORN TO PREVE~T SKIN CONTACT. 
SAfETY GLASSES lfrTH SiOE SHrELOS :1UST BE WORN Af A.LL TIMES. 

WORK I HYGENlC PRACTICES: 
WASH THOROUGHLY AFTER HANDLING. 
DO NOT TAKE INTERNALLY. 
EYE WASH AND SAFETY EQUIPMENT SHOULO BE READILY AVAILABLE. 

---------------------------------------------------------------------------
EXPOSURE GUIDELINES 

DSHA - PEL: 
TWA STEL Cl 

CCMPCNENT PPM HG/113 PPM HG/M3 PPH tiG/M3 SKIN 

HY OROCHLORI C AC IO 
'5 7 

---------------------------------------------------------------------------ACG IH - TLV: 
TWA STEL 

CCMPONENT PPM MG/1'1:3 PPM MGIM3 

HYDROCHLORIC ACID 
5 

q. PHYSICAL ANO CHEMICAL PROPERTIES 

BOILING POINT {C 760 MMHG).: llOC 20.24~ 
HElliNG POINT (C)••••••••••: -74C 
SPECIFIC GRAVITY (H20 = 1).: 1.1885 
VAPOR PRESSURE (MM HG) ••••• : 160 ZOC 
PERCENT VOLATILE BY VOL (t): 99.9+t 
VAPOR DENSITY (AIR = 1) •••• : 1·25 
EVAPORATION RATE (BUAC = l): 2.0 
SOLUBILITY IN WATER (~) •••• : KISCIBLE 
APPEARANCE•••••••••••••••••: 

CLEAR~ COLORLESS LIQUID; ACRID OOOR 

10. STABlLITY ANO REACTIVITY 

STASlllTY ••••••••••••••• : YES 

HAZARDOUS POLYMERIZATION: 
ODES NOT OCCUR 

HAZAROQUS DECOMPOSITION.: 
HSDS (CONTINUED) - HX0603 

Cl 
PPM MG/M3 SKIN 
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TO~IC HYDROGEN CHLORIDE GAS 

r~NDITIONS TO AVOIO ••••• : 
HEAT; CONTACT WITH .'1ETALS. 

MATERIALS TO AVOID •••••• : 
( ) WATER 
t) ACIDS 
C:() BASES 
( ) CORROSIVES 
C ) OXIDIZERS 
(X) OTHER : 
ALKALIES ANO AMlNESi CONTACT WITH METALS PRODUCES HYOROG~N 

11. TOXICOLOGICAL INFORMATION 

TOXICITY OATA: 

tHL-HMN LOLa: 1300 PPM/30~ 
ORL-RBT L050: 900 MG/KG 

TOXICOLOGICAL FINDINGS: 
TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY PRODUCE ADVERSE 
MUTAGENIC ANO REPRODUCTIVE EFFECTS. 
CITED IN REGISTRY OF TOXIC EFFECTS OF SUBSTANCES (RTECS) 

-• DISPOSAL CONSIDERATIONS 

EPA WASTE NUHBERS: 0002 
TREATHENT: 

SPECIFIED TECHNOLOGY- NEUTRALIZE TO PH 6-9. CONTACT YOUR LOCAL 
PERM1T1ED HASTE OISPOSAL SITE (TSO) FOR PERMISSIBLE TREATMENT 
srres. 
ALWAYS CONTACT A PERMlTTED WASTE DISPOSER (TSO) TO ASSURE 
COMPLIANCE WITH All CURRENT LOCAlt STATE AND FEDERAL REGULATIONS. 

13• TRANSPORT INFORMATION 

DOT PROPER SHIPPING NAME ••• : 
HYDROCHLORIC ACID, SOLUTION 

DOT ID NUHBER••••••••••••••: 
\JN178q. 

14. REGULATORY INFORMATION 
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TSCA STATEMENT .. ••••••••••••• 
THIS PRuDUCT IS A ••MIXTURE"• THE CAS NUMBERS OF A.LL COMPONENTS 
ARE LISTED CN THE TSCA INVENTORY. 

CCMPONttl T 
SARA 
EliS 

( 302) 

SARA 
EHS' TPQ 

(LBS) 

CERCLA 
RQ 

(LBS) 

--------------------------------------------------------------------------HYDROCHLORIC ACIO 
y 500 5000 

--------------------------------------------------------------------------
CCMPONENT 

OSHA 
fLOOR Ll Sf 

·SARA 
313 

OEMINIMIS 
FOR SARA 313 

( ~) 

--------------------------------------------------------------------------HYOROCHLORIC ACIO 
'f 

lS. OTHER lNFORMATION 

COMMENTS: 
NONE 

NFPA HA Z ARO RATINGS: 
HEALTH . 3 . 
FLAMMABILITY . 0 • 
REACT 1 VI TY . 0 . 
SPECIAL HAZARDS . .. 

REVISION HISTORY: 
11/01/83 03/0l/84 11/01/84 
11/26/91 12/08/92 04/27/93 

I = REVISED SECTION 
N/A : NOT AVAILABLE 
N/E = NONE ESTABLISHED 

y t.o 

12/06/66 10/27/87 02/20/90 03/01/91 
03/03/94 

THE STATEMENTS CONTAINED HEREI~ ARE OFFERED FOR INFORMATIONAL PURPOSES 
ONLY ANO ARE BASED UPON TECHNICAl DATA THAT EH SCIENCE BELIEVES TO BE 
ACCURATE. IT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSARY 
TECHNICAL SKILL AND AT THEIR OWN OESCRETION ANO RISK. SINCE CONDITIONS 
A~O MANNER OF USE ARE OUTSIDE OUR CONTROL 9 WE HAKE NO WARRANTY, EXPRESS 
OR IMPLIED, OF MERCHANTA81LlTY 9 FITNESS OR OTHERWISE. 

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION• 1993. RESTRICTED 
USE CONDITIONS APPLY. SELECTED REGULATORY INFORHATtON IN EMC[S 
HAS BEEN OERlYEO FROM ARIEL RESEARCH CORP'S. INTERNATIONAL 
CHEMlCAL REGUL~TORY MONITORING SYSTEM (ICRHSl. USE OF THlS DATA 
IS SUBJECT TO THE TERMS OF A LICENSE AGREEMENT BETWEEN EM 
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I~OUSTRTES ANO ARIEL RESEARCH CORP. FURTHER DISTRIBUTION 
WITHOUT AUTHORIZATION IS PROHIBITED. 

MSDS - HX0603 PAGE # 7 
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MATERIAL SAFETY DATA SHEET 

EM SCIENCE 

l• CHEMICAL PRODUCT AND COMPANY IOENTlFICATtON 

~ANUFACTURER•••••••••••••: PREPARATION OATE.: 03/01/94 
DATE MSOS PRINTED.: MAR lS, 1994 

E'i SCIENCE 
A OlVtSION Of EM INDUSTRI=S 
P.o. aox 10 

INFORMATION PHONE NUMBER.: b09-354-9200 
HOURS: MON. TO FRI. 6:30-5 

460 DEMOCRAT RD. 
GI38STOWN• N.J. 08027 

CHEMTREC EMERGENCY NUMBER: 600-424-9300 
HOURS: "24 HRS A OA't 

C~TALCG NUMBER(S): 
~~1 NX0409 
NX0409TP NX0411 

CHEMICAL NAME •••• : 
NITRIC ACID 

TRADE NA~E•••••••: 

NX0409l 
JI.IX0411U 

AQUAFORTIS; HYDROGEN NITRATE 
CHEMICAL FAMILY •• : !NORGANCC ACID 
FOFMULA••••••••••: 

CONCENTRATED HND3 

~QLECULAR WEIGHT.: 63.01 

NX0409P 
~X.0412 

z. COMPOSITION I INFORMATION ON INGREDIENTS 

COMPONENT CAS # 

NX0409PS NX0409T 

APPR ~ 

---------------------------------------------------------------------------
NITRIC ACID 

7697-37-2 

AP PROXIMATE PER CENT I NO ICA TES THAT P ROOUCT 1 S A 
CONCENTRATED ACIO. NITRIC ACID ASSAY IS APPROXIMATELl 10;. 

3. HAZARDS IOENTIFICATION 

EMERGENCY OVERVIEW 
CAUSES SEVERE BURNS. 
VAPOR EXfREMELY HAZARDOUS. 
MAY CAUSE NITROUS GAS POISONING. 
~AY BE FATAL IF INHALED 0~ SWALLOWED. 
SYMPTOMS OF LUNG INJURY MAY BE DELAYED. 
STRONG OXIDIZER• 
SPll.LAGE HAY CAUSE FIRE OR LIBERATE DANGEROUS GAS. 

100% 
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APPEARANCE•••••••••••••••••: 
COLORLESS LIQUID WITH ACRID ODOR. 

POTF.NTIAL HEALTH EFFECTS (ACUTE AND CHRONIC) 

·SY MPTCMS OF EXPOSURE: 
CAUSES SEVERE BURNS ON CONTACT WITH ANY BODY TISSUE. 
INHALATION GF VAPORS OR MISTS CAN CAUSE SEVERE ~URNS TO RESPIRATORY 
PASSAGES• PNEUMONIA AND PULMONARY EDEMA. 
CAN BE FATAL IF INHALED OR SWALLOWED· 
SYMPTOMS OF LUNG IN4URY MAY 8E DELAYED. 

MEDICAL CONO. AGG~AVATEO 6Y EXPOSURE: 
RESPIRATORY CONOlTIONS 

ROUTES OF ENTRY•••••••••••••••••••••: 
INHALATION. INGESTION OR SKIN CONTACT. 

CARCINOGENICITY··•••••••••••••••••••: 
THE MATERIAL lS NOT LISTED (IARC. NTPt OSHA) AS CANCER CAUSING 
AGENT • 

4• FI~ST AID MEASURES 

~MERGENCY FIRST AID: 
GEl MEDICAL ASSISTANCE FOR All CASES OF OVEREXPOSURE. 
SKIN: IMMEDIATELY FLUSH THOROUGHLY WITH LARGE AMOU~TS OF WATER. 
EYES: tMMEOlATELY FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15 
.MINUTES. 
INHALATION: REMOVE TO FRfSH AIR; GIVE ARTifiCIAL RESPIRATION IF 
BREATHING HAS STOPPED. 
INGESTION: 00 NOT INDUCE VOHITING; IF CONSCIOUS, GIVE WATER 
FREELY AND GET MEDICAL ATTENTION. 

5. FIRE FIGHTING MEASURES· 

FLASH POINT (f)••••••••••: NONCOHBUSTIBLE 
FLAMMABLE LIMITS LEL (t).: N/A 
FLAMMABLE LIMITS UEL (t).: N/A 
EXTINGUISHING MEOlA••••••: 

WAfER SPRAYt DRY CHEMICAL 

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

FIRE & EXPLOSION HAZARDS.: 
CAN REACT EXPLOSIVELY WlTH CERTAIN REDUCING 
AGENTS AND COHBUSTlBLESi SUCH AS, ~ETAl POWOERSt CARBIDES, H2S, 
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TURPfNTINE • 

ACCIDENTAL RELtASE MEASURES 

SPILL RESPONSE: , 
EVACUATE THE AREA OF ALL UNNECESSARY PERSONNEL• 
WEAR SUITABLE PROTECTIVE eQUIPMENT LISTED UNDER EXPOSURE I 
PERSONAL PROTECTION. 
ELH11NATE AN-Y IGNITlOt-l SOURCES UNTIL THE AREA IS OETERMPlED TO 8E 
FREE FROH EXPLOSION DR FIRE HAZARDS. 
CONTAIN THE RELEASE ANO ELIMINATE lTS SOURCE, IF THIS CAN BE DONE 
WITHOUT RISK. 
TAKE UP ANO CC~TAIMERIZE FOR PROPER 01SPOSAL AS OESCRI8EO UNDER 
Dl SPOSAL. 
COMPLY WITH fEDERAL, STATE, AND LOCAL REGULATIONS ON REPORTlNG 
RELEASFS. REFER TO REGULATORY INFORMATION FOR REPORTABLE 
QUANTITY AND OTHER REGULATORY DATA. 
EM SCIENCE RECOMMENDS SPILL-X NEUTRALIZERS ANO ABSORBENT AGENTS 
FOR VARIOUS TYPES OF SPtLLS. 
AOOlTIONAL INFOR~ATION ON THE SPlLL-X P~ODUCTS CAN BE PROVIDED 
THROUGH THE EM SC(ENCE TECHN£CAL SERVICE DEPARTMENT 
(bOq) 3'54-9200. 
THE FOLLOWING EM SCIENCE SPILL-X NEUTRALIZER AND ABSORBE~~T IS 
RECOMMENDED FOR THIS PRUOUCT: 

SX08ol ACtO SPILL TREATMENT KIT 

7. HANDLING AND STORAGE 

HANDLING & STORAGE: 
KEEP CONTAINER TIGHTLY CLOSED AND PROTECTED FROM PHYS1CAL DAMAGE. 
STORE IN A COOL, DRY AREA AWAY FROM COMBUSTl8LE OR REDUCING 
MATER 1 ALS • 
CO NOT BREATH VAPOR OR MIST. 
DO NOT GET tN EYES, ON SKlN, OR CN CLOTHING. 
RETAINED RES[OUE MAY HAKE EMPTY CONTAINERS HAZARDOUS; USE 
CAUT10N1 

6• EXPOSURE CONTROLS I PERSONAL PROTECTtON 

ENGINEERING CCNTROLS AND PERSONAL PROTECTIVE EQUIPMENT; 

VENTtLATlON, RESPlRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTlON 
MATERIAL HUST BE HANDLED OR TRANSFERRED IN AN APPROVED FUME HOOD 
OR WITH EQUIVALENT VENTILATION. 
PROTECTIVE GLOVES (NATURAL RUBBER, NEOPRENE, PVC OR EQUIVALENT) 
MUST BE WORN TO PREVENT SKIN CONTACT 
PROTECTIVE CLOTHING (NATURAL RUBBER, NEOPRENEt PVC OR EQUIVALENT) 
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SHOULD 8E WORN WHEN HANOL(NG THIS MATERIAL 
SAFETY GLASSES HITH StOE SHIELDS HUST BE WORN AT ALL TIMES. 
RESPIRATORY PROTECTION: If ~ORKPLACE EXPOSURE LIMIT(S) OF PRODUCT 
CR ANY COMPONENf CS EXCEEDED (SEE TLV/PEL) 9 4 NlOSH/MSHA APPROVED 
AIR SUPPLIED RESPIRATOR IS ADVISED IN ABSENCE Qf PROPER 
ENVIRONMENTAL CONTROL. OSHA REGULAT[ONS ALSO,PERMCT OTHER 
N10SH/M5HA RESPIRATORS (NEGATIVE PRESSURE TYPE) UNDER SPECIFIED 
CONDITIONS (SEE YOUR SAFETY EQUIPMENT SUPPLIER). ENGINEERING 
~NO/OR ADMINISTRATIVE CONTROLS SHOUlD BE IMPLEMENTED TO REDUCE 
EXPOSURE· 

WORK I HYGENlC PRACTICES: 
WASH THOROUGHLY AFTER HANDLING. 
00 NOT TAKE INTERNALLY. 
EYE WASH ANO SAFETY EQUIPMENT SHOULD BE READ[LY AVAILABLE. 

---------------------------------------------------------------------------
EXPOSURE GUIDELINES 

OSHA - PEl: 
TWA STEL CL 

CCMPONENT PPH MG/M3 f'PM MG/M3 PP f' MG/113 SKIN 
----------------------------------
1\lTRlC ACtO 

2 4 10 

ACGIH - TLV: 
TWA STEL Cl 

COMPONENT PPM l'tG/H3 PPI'\ HG/l'\3 ppM. f1G/M3 SKIN 
-------------------------------------------------------------------------NITRIC ACID 

2 5.2 

9. PHYSICAL AND CHEMICAL PROPERTIES 

BOILING POINT (C 760 MMHG).: lZZC 
~ELTING POINT (C) •••••••••• : -34C 
SPECtF[C GRAVITY (H20 ~ 1).: 1.~1 
VAPOR PRESSURE (MH HG) ••••• : 62 20C 
PERCENT VOLATILE BY YOL (~): INDETMINATE 
VAPOR DENSITY (AIR = 1) •••• : a 2.5 
EVAPORATION RATE (BUAC : 1): N/A 
SOlUBILITY IN WATER (~) •••• : HISC[BlE 
APPEARANCE•••••••••••••••••: 

COLORLESS LIQUID WITH ACRID ODOR. 

10. STABILITY AND REACTIVITY 

10 
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STABILITY•••••••••••••••: YES 

''·HARDOlJS PCLYHERIZATION; 
DOES NOT OCCUR 

HAZARDOUS DECOMPOSITION.: 
NOX 

CONDITIONS TO AVOID ••••• : 
STRCNG OXIDIZER! 
AVOID CONTACT WITH All COMBUSTIBLE MATTER 

MATERIALS TO AVOID •••••• : 
(X) WATER 
( ) AClOS 
(X) BASES 
( ) CORROSIVES 
( ) OXIDIZERS 
00 OHlER : 

. I 

REDUCING AGENTS, ORGANIC KATERlALS, COMBUSTIBLE ~ATTER 

ll• TOXICOLOGICAL INFORMATION 

lOXlClTY DATA; 
UNR-HAN LOLQ: 110 MG/KG 

y~XtCOLOGICAL FINDINGS: 
TESTS ON LABORATORY ANIMALS INDICATE MATERIAL MAY PRODUCe ADVERSE 
REPRODUCTIVE EFFECTS. 
CITED IN REGISTRY OF TOXIC EFFECTS OF SUBSTANCES (RTECS) 

12. DISPOSAL CONSIDERATIONS 

EPA WASTE NUMBERS: 0002 
TREATMENT: 

SPECIFIED TECHNOLOGY - NEUTRALIZE TO PH 6-9. CONTACT YOUR LOCAL 
PERHtTTEO WASTE DISPOSAL SITE {TSO) FOR PERMISSIBLE TREATMENT 
SITES. 
ALWAYS CONTACT A PER~lTTED WASTE DISPOSER (TSO) TO ASSURE 
COMPLIANCE WITH All CURRENT lOCAL, STATE ~NO fEDERAL REGUlATCONS. 

13• TRANSPORT INFORMATION 

DOT PROPER SHIPPING NAME•••: 
NT TRIC ACID 

ODT tO NUXBER••••••••••••••: UN203l 

_ r• RF-GULATORl INFORMATION 
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T5CA JNVE~TORY ••••••••••••• ~ 
THIS PROOUCf IS 1\ "tHXTURE'•• THE CAS NUMBERS OF I!.LL C0'1PONENTS 
ARE LISTED ON THE TSCA INVENTCRY. 

COMPONENT 

11: I TR. r C A C I D 

SARA 
fHS 

(302) 

y 

SA~A 
EHS TPQ 

(LBSl 

1000 

CERCLA 
RQ 

(LBS) 

1000 

CIJMPONENT 
OSHA 

FLOOR Lt ST 
·SARA 
313 

OEM INU'It S 
FOR SARA 313 

(:tJ 

---------------------------------------------------------NfTRIC 4CIO 
y y 1.0 

15• OTHER INFORMATION 

COMMENTS: 
NONE 

NFPA HAIARO RATINGS: 
t!EAL TH : 3 
FLAMMABILITY : 0 
REACTIVITY : 0 
SPECIAl HAZARDS : OXY 

REVISION HlSTCRY: 
08/01/Bl ll/Ol/83 Ol/24/87 10127/87 oq/07/88 03/15/89 03/01/91 
11/26/91 05/11/93 

= REVISED SECTrON 
N/A = NOT AVAILABLE 
N/E = NONE ESTABLISHED 

THE STATEMENTS CONTAINED HEREIN ARE OFFERED FOR INFORMATIONAL PURPOSES 
C~LY ANO ARE BASED UPON TECHNICAL OATA THAT EM SCIENCE BELIEVES TO BE 
ACCURATE. IT IS INTENDED FOR USE ONLY 8Y PERSONS HAVING THE NECESSARY 
TECHNICAL SKill AND AT THEIR OWN OESCRETION ANO RISK. SINCE CONOlTIONS 
ANO MANNER OF USE ARE OUTSIDE OU~ CONTROlt WE MAKE NO WARRANTY, EXPRESS 
OR IHPliEOt OF MERCHANTABILITY, FITNESS OR OTHERWISE• 

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION, 1991. 
RESTR ICTEO USE CONDITIONS APPLY. SELECTED REGULA"TORY 
INFORHATION IN THIS MSOS HAS BEEN DERIVED FROH ARIEL 
RESEARCH CORPQR,\TlON•S INTERNATIONAL CHEI'\ICAL REGULATORY 
MONITORING SYSTEM (ICRMS). USE OF THIS DATA IS PROVIDED 
SUBJECT TO THE TERMS Of THE LICENSE AGREEMENT BETWEEN EM 
INDUSTRIES AND ARIEL RESEARCH CORPORATION. FURTHER 
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DISTRIBUTION IS PROHIBITEO WITHOUT AUTHORIZATION. 
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MATERlAL SAfETY OATA SHEET 

EM SCIENCE 

l• CHEMICAL PRODUCT AND CO~PANY IDENTIFICATION 

~ANUFACTURER•••••••••••••: PREPARATION GATE.: aJ/03/94 
Oo\TE MSOS PRI~TEO.: MAR 18, 1994 

~M SCIENCE 
A DlVlSION OF EM lNDUSTRlES 
P.o. sox 1o 

INFORMATION PHONE NUl'1l3ER.: !>09-354-9200 
HOURS: MON. TO FRI. 8:30-5 

480 DEMOCRAT RD. 
GIBBSTOWN, N.J. 08027 

CHEMTREC EMERGENCY NUMBER: 800-424-9300 
HOURS: 24 HRS A DAY 

CATALOG NUMBER(S): 
714 732 
SX1244I SX1244PC 

CHEMICAL NAHE •••• : 
SULFURIC ACID 

TRADE NAME ••••••• : 
ClL Of VITRIOL 

748 
SX1244PS 

CHEMICAl FAMILY •• : MfNERAl ACtO 
FORMULA••••••••••: 

H2S04 

MOLECULAR WEIGHT.: 98.06 

SX1242 
SX1244T 

2· COMPOSITION I INFORMATION ON INGREDIENTS 

COMPONENT CAS I 

SX1242U 
SX1244TP 

SX1244 
5 X 1244Y 

APPR :t ----------------------------------------------------------------
SULFlJRtC ACID 

7ob4-<n-9 

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

3. HAZARDS IDENTIFICATION 

EMERGENCY OVERVIEH 
CAUSES SEVERE BURNS. 
HA '( BE FATAL IF INHALED OR SHA.LLOHEO. 
HAY CAUSE DAMAGE TO RESPIRATORY PASSAGES AND LUNGS. 
REACTS VIOLENTLY WITH WATER. 
STRONG OXIDIZER. 

APPEARANCE•••••••••••••••••: 
HSOS (CONTINUED) - SX1242 
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ClEAR, COLGRLESS VISCOUS LIQUlDi 
SttARP ::JDOR 

rENTlAL HEALTH EFFECTS (ACUTE AND CHRCNIC) 

SYMPTGMS OF EXPOSURI:: , 
CAUSES SEVERE BURNS ON CONTACT WITH ANY BODY TISSUE. 
POSSIBLY FATAL aY INHALATION OR INGESTION. 
(NHALATION CF MIST MAY DAMAGE RESPIRATORY TRACT ANO LUNGS. 

H~OICAL CONO. AGGRAVATED BY EXPOSURE: 
RESP[RATORY CQNOlTIONS 

ROUTES OF ENTRY•••••••••••••••••••••: 
INHALATION, INGESTION OR SKIN CONTACT• 

CARCINOGENtCITY•••••••••••••••••••••: 
TH~ MATERIAL IS NOT LISTEQ (IARC, NTPt OSHA) AS CANCER CAUSING 
AGENT • 

4. F[RST AID MEASURES 

EMERGENCY FIRST AID: 
GET MEDICAL ASSISTANCE FOR ALL CASES Of OVEREXPOSURE. 
TNGESTfON: DO NOT INDUCE VOMlTING; DILUTE BY GIVING MILK OR WATER 
lF CONSCIOUSi GET MEDICAL ATTENTION IMMEDIATELY 
SKIN: FLUSH THOROU~HLY WITH WATER; REMOVE ALL CONTAMINATED CLOTHING 
AND SHOES; GET IHME014TE MEDICAL ATlENTIOM 
EYES: FLUSH WITH WATER FOR AT LEAST 15 MINUTES, LIFTING UPPER & LOWER 
LIOS GCCASICNALLYi CONTINUE FLUSHING WHILE HAlliNG FOR MEDICAL HELP 
INHALATION: REMOVE TO FRESH AlRi GET lMMEDlATE MEDICAL ASSISTANCE 

5. FIRE FIGHTING MEASURES 

flASH POINT (F)••••••••••: NONCOMBUSTIBLE 
FLAMMABLE liMITS LEL (~).: N/A 
FLAMMABLE LIMITS UEL (~).; N/A 
EXTINGUISHING HEDlA••••••: 

DRY CHEMICAL OR SANO; 00 NOT USE WATER OR FOA/'11 

F1RE FIGHTING PROCEDURES.: 
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING. 

FIRE & EXPLOSION HAZARDS.: 
REACTS WITH HOST METALS TO FORM EXPlOSIVE HlDROGEN GAS WHICH CAN fORM 
EXPlOSIVE MIXTURES WITH AIR. ~AY IGNITE COMBUSTIBLE MATERIAL ON 
CONTACT • 

6. ACCIDENTAL RELEASE MEASURES 
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SP1ll RESPONSE: 
EVACUATE THE AREA OF ALL UNNECESSARY PERSONNEL. 
WEAR SUITASLE PROTECTIVE :QUIPMENT LISTED UNDER ~XPOSURE I 
PERSONAL PROTECTION. 
fLlMI~ATE ANY lGNlriON SOURC~S UNTlL THE AREA 15 DETERMINED TO 6E 
FREE FROM EXPLOSION OR FlRt HALARUS. 
CONTAIN THE RELEASE ~NO ELIMINATE ITS SOURCE,,IF THIS CA~ SE DONE 
WITHOUT RISK. 
T~Kf UP ANO CONTAINERIZE FOR P~OPER uiSPOSAL AS ~E5CRIBEO UNDER 
DISPOSAL. 
COMPLY ~ITH FEDERAL, STATE, ANO LOCAL REGULATIONS JN REPORTING 
RELEASES. REFER TO REGUL~TORY INFORMATION FOR REPORTABLE 
QUANTITY AND CTHER REGULATORY DlTA. 
EH SCIENCE RECOMMENDS SPILL-X NEUTRALIZERS AND A6S~RBENT AGENTS 
FOR VARIOUS TYPES OF SPILLS. 
A001Tl0NAL INFORMATION ON THE SPILL-X PRODUCTS CAN BE PROVIDED 
THROUGH THE EM SCIENCE TECHN(CAL SERVICE DEPARTMENT 
(60~) 354-9200. 
THE FOLLOWING EM SCfENCE SPflL-X NEUTRALIZER ANO ABSORBENT IS 
~ECOHME~DED FOR THIS PRODUCT: 

SX086l ACID SPILL TREATMENT KIT 

1. HANDLING AND STORAGE 

HANDLING S STORAGE: 
KEEP CCNTAINER CLOSED AND PROTECTED AGAINST PHYSICAL DAMAGE. 
KEEP UPRIGHT; SEPARATE FROK All INCOMPATIBlE MATERIALS, 
COMBUSTIBLE MATERIALS ~NO OXlOIZJNG AGENTS• 
WHEN DILUTING: ADO ACIO TO WATERi NEVER ADO WATER TO ACIO. 
00 NOT BREATHE V~POR. 
00 NOT GET IN EYES! ON SKINw DR ON CLOTHING. 
RETAINED RESIDUE M~Y M~KE EMPTY CONTAINERS HAZARDOUS; USE 
CAUTION! 

6. EXPOSURE CONTROLS I PERSONAL PROTECTION 

ENGlNEERlNG CONTROLS ANO PERSONAL PROTECTIVE EQUIPMENT: 

VENTILATION, RESPIRATORY PROTECTION, PROTECTIVE CLOTHING, EYE PROTECTION 
RESPIRATORY PROTECTION: IF WORKPLACE EXPOSURE LIHIT(S) OF PRODUCT 
OR ANY COMPONENT IS EXCEEDED (SEE TLV/PEL), A NlOSH/MSHA APPROVED 
AtR SUPPLIED RESPIRATOR 15 ADYlSED IN ABSENCE OF PROPER 
ENVIRONMENTAL CONTROL. OSHA REGULATIONS ALSO PERMIT OTHER 
~lOSH/~SHA RESPIRATORS (NEGATIVE PRESSURE TYPE) UNDER SPECIFIED 
CONDITIONS (SEE YOUR SAFETY EQUlPHENT SUPPLIER). ENGINEERING 
AND/OR AOHINISTRATIVE CONTROLS SHOULD BE IMPLEMENTED TO REDUCE 
EXPOSURE. 
MATERIAL MUST BE HANOLEO OR TRANSFERRED IN AN APPROVED FUME HOOD 
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CR WITH EQUIVALENT VENTIL~TION. 
pqQTECTIVE GLOVES (~ATURAL RUBBER, ~EOPRENE OR EQUIVALENT) ~UST BE 
WORN TO PREVENT SKIN CONTACT. 
P~OTECriVt CLCTH£~G (NATURAL RUfiEER, NEOPRENE OR EQUIVALENT) SHOULD 
nE WORN HHEN HA~OLlNG THIS MATERIAL. 
SAFETY GLASSES ~IfH SIDE SHIELDS HUST ~E WORN AT ALL TIMES. 

WORK I HYGENIC PRACTICES: 
~ASH THOROUGHLY ~FTER HANDLING. 
DO NOl TAKE INTERNALLY. 
EYE WASH AND SAFETY EQIJIPMENT SHOULD BE READILY A. VA ILA8LE. 

---------------------------------------------------------------------------
EXPOSURE GUIDELINES 

OSHA - PEL: 
TWA STEL CL 

CCMPONENT PPM MG/K3 PPK l1G/l'l3 PPM MG/1'13 SKIN ---------------------------------------------------------------------------SUlfUR.IC ACID 
1 

ACGJH- TLV: 
TWA STEL CL 

CCMPONENT PPM ."'G/113 PPI'i HG/H3 PPM MG/M3 SKIN 
---------------------------------------------------------------------------SULFURIC ACID 

1 

q. PHYSICAL AND CHEMICAL PROPERTIES 

BOILING POINT (C 760 MMHG).: 290+C 
HELliNG POINT (C)••••••••••= ~ -lOC 
SPECIFIC GRAVITY {H20 = 1).: 1.844 60/60F 
VAPOR PRESSURE (MM HG) ••••• ~ 1 l46C 
PERCENT VOLATILE BY VOL (%): N/A 
VAPOR DENSITY (AlR ~ 1) •••• : N/A 
EVAPORATION RATE (BUAC = 1): <1 
SOLUBILITY IN WATER (tl •••• : MISCtBLE 
APPEARANCE•••••••••••••••••: 

CLEAR, COLORLESS VISCOUS LIQUID; 
SHARP ODOR 

10. STABILITY ANO REACTIVITY 

STABILITY ••••••••••••••• : YES 

HAZARDOUS POLYMERIZATION: 
DOES NOT OCCUR 

3 
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HAZARDOUS DECOMPOSITION.: 
S~X, HYOROGE~ (IN PRESENCE OF ~ETALS) 

r~~OITIONS TO AVOio ••••• : 

~ODING WATER TO ACIO CAN CAUSE VIOLENT. EXOTHERMIC REACT[ON, 
POSSIBLY CAUSI~G FI~E. CAN ~EACT VIOLENTLY WIJH ALKALIES. 

~ATERIALS TO AVOID •••••• : 
(X) WATER 
( ) ACIDS 
00 9ASES 
( ) CORROSIVES 
CU 0 X 1 D I ZE RS 
(X) OTHER : 
REDUCING ~GENTS. MET.L POWDERS, CARBlDES, ACETfC ACCQ, 
COMBUSTIBLE MATERIAL 

11. TOXICOLCGTCAL INFORMATION 

TOXICITY DATA: 

ORL-RAT L050: 2140 MG/KG IHL-GPG LC50: 16 MG/CU.M. 

TOXICOLOGICAL FINDINGS: 
NONf 
CITED IN REGISTRY OF TOXIC EFFECTS OF SUBSTANCES (RTECS) 

12. DISPOSAL CQNStDERATIONS 

EPA WASTE NUMBERS: 0002 
TREA. TMENT: 

SPECIFIED TECHNOLOGY - NEUTRAllZE TO PH b-9. CONTACT YOUR LOCAL 
PERHITTEO WASTE DISPOSAL SITE (TSO) FOR PERMISSIBLE TREATMENT 
SITES. 
ALWAYS CONTACT 4 PERMITTED WASTE DISPOSER (TSO) TO ASSURE 
COMPLI~NCE WITH All CURRENT LOCAL, STATE ANO FEDERAL REGULATIONS. 

13• TRANSPORT INFORMATION 

OOT PROPER SHIPPING NAME ••• : 
SULFURIC AC [0 

DOT 10 NUMBER••••••••••••••: UN1830 

14• REGULATORY INFORMATION 
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TSCA INVENTORY.••••••••••••: 
THE CAS NUMBER uf fl-US PRODUCT IS LISTED ON THE TSCA INVENTORY. 

C C'1 ?ONE:-.tr 

SULFURIC ACID 

SA.RA 
EHS 

(302:) 

y 

SARA 
EHS TPIJ 
(L~S) 

1000 

CERCLA. 
RQ 

(LBS) 

1000 

CCMPONENT 
OSHA 

FLOO~ Lt ST 
SARA 
313 

DE,"1 I Nt Ml S 
FOR SARA 313 

( tJ 

SULFURIC AClO 
y 

IS. OTHER INFORMATION 

COMMENTS: 
NONE 

NFPA HAZARD RATINGS: 
HEALTH : 3 
FLAMMABILITY : 0 
REACTIVITY : Z 
SPECIAL HAZARDS : W 

_VISION HI STORY: 
08/0l/81 08/0l/84 04/17/66 
09/26/88 03/01/91 05/31/91 = REVISED SECTION 
N/A : NOT AVAILABLE 
N/E = NONE ESTABLISHED 

12/06/86 
11/26/91 

y 

06/19/87 
05/ll/9) 

10/2.7/87 01/Zb/88 

THE STATEMENTS CONTAINED HEREIN ARE OFFERED FOR INFORMATIONAL PURPOSES 
CNlY AND ARE BASED UPON TECHNICAL DATA THAT EH SCIENCE BELIEVES TO BE 

.. ACCURATE. IT IS INTENDED FOR USE ONLY BY PERSONS HAVING THE NECESSARY 
TECHNICAL SKILL AND AT THEIR OWN DESCRETION AND RISK. SINCE CONDITIONS 
AND MANNER OF USE ARE OUTSIDE OUR CONTROL, WE HAKE NO WARRANTY, EXPRESS 
CR IMPLIED, OF MeRCHANTABILITY, FITN€55 OR OTHERWISE. 

PORTIONS COPYRIGHT ARIEL RESEARCH CORPORATION, 1991. 
RESlRlCTEO USE CONDITIONS ~PPLY• SELECTED REGULATORY 
INFORMATION (N THIS MSDS HAS BEEN DERIVED FROH ARIEL 
RESEARCH CORPORATION•S INTERNATIONAL CHEMICAL REGULAlDRY 
MONITORING SYSTEM ClCRMSJ. USE OF THIS OATA IS PROVIOEO 
SUBJECT TO THE TERHS QF THE LlCEhSE ~GREEMENT BETWEEN EM 
lNOUSTRIES ANO ARIEL RESEARCH CORPORATION• FURTHER 
OlSlRIBUTIO~ IS PROHIBITED WITHOUT AUTHORIZATION. 

r;sos - SX1242 PAGE II b 
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.1.T.i3AKfR ntc .. 222 RED SCHfJGL LANE, PttiLLlPSi3U~G, ~J J8865 
~ A r E R I A L S A F E T Y J A T A S H E E T 

?4-HOU~ EME~GENCY TELEPHONE -- (90~) 859-215L 
CH~~T~EC ~ (800) ~24-QJOO -- NATI~NAL ~E5PO~SE CENTER ~ {300) ~24-8802 

s 40 :v. -r.,.., SJOIU~ HYJROXIDEtPELLETS 
EFFECHVE: ll/ln/'14 ' 

J.,f.~AKE~ INC., 222 RED SCHOJL LANE, PHILLIPSBURG, NJ Uda65 

PAGE: l 
ISSUED: 0 1/0 3/ CJ 5 

============~================;;:=================~=:==========::;;::::=~=====~ 
SeCTION ( - PRODUCT IDENTIFICATION 

==~===~=~============~=============~;=====~;;~============================~=== 

P ~ ~ 0 U C T ·~ AM E : 
CQ.\'IMON SYNONYMS: 
CHEMICAL FAMILY: 
FORMULA: 
FORMUL.a. WT •: 
CAS NO.: 
NiuSH/l?.TECS NO.: 
P~COUCT USF.: 
P~COUCT CODES: 

SOOIUK HYDROXIOE.PELLEfS 
CAUSTIC SODA; SODIUM HYDRATE; LYE 
INORGANIC SODIUM CC~POUNOS 
NAOti 
40.00 
1310-73-2 
WB4900000 
LASORATORY REAGE~T 
5104,5312.3730,5045,3723•373o,372q,J734,5565,?022,3726r3728 
3718,3721,3722 

==~======:=======:==========~====~;=::;::==============~===:==============:=~= 
PRECAUTIONARY LABELING 

==:=====:===============;=~=====~~=====:========================~=======:=:=== £ ER SAF-T-OATA* SYSTE~ 
HE.%LTH 
FLAMMABILITY 
REACTIVITY 
CONTACT 

LABORATORY PROTECTIVE EQUIPMENT 

3 
0 
2 
4 

GOGGLES; LAB COAT: VENT HOOD; PROPER GlOVES 

SEVERE CPOISONJ 
NONE 
MDOERA.TE 
EXTREME (CORROSIVE) 

u.s. PRECAUTIONARf LABcli~G 

POt SON DANGER 
HARMFUL IF INHALED. CAUSES SEVERE BURNS. MAY BE FATAL IF SHALLQWEO. REACTS VIOlENTLY WITH WATE~ ANO ACfOS. 
00 NOT GET IN EYES, ON SKIN, ON CLOTHING. AVOID SPATTERING BY SLOWLY ADDING TO SOLUTION. 4VOID BREATHING DUST. KEEP IN TIGHTLY CLOSED CONTAINER. US€ WITH ~OEQUATE VENTILATION. WASH THOROUGHLY AFTER HANDLING. 

INTERNATIONAL LASELING 

CAUSES SEVERE SURNS. 
KEEP CUT CF REACH OF CHILDREN. IN CASE OF CONTACT WITH EYES, RINSE IHMEOIATELY WITH PLENTY OF WATER AND SEEK MEDICAL ADVICE. WEAR SUITABLE GLOVES ANO 
f YE/F ACE P~OTE CT ION. 

CONTINUED ON PAGE: 2 



J.T.BIIKE~ INC. 222 RED SCl'iOOL LANE, PHILLIPSBURG, NJ 08665 
'1ATERIAL SAfETY DATA SHE!:T 

24-HOUR t~ERGENCY TELEPHONE -- (qO~) 859-21~1 
CHE~'<PEC a (900} 42C.-9300 -- 'iAffC;·u.L RESPONSF. CE~TF.R 11 (300} 424-8802 

$4034 -06 SJDIUM HYDROKIDE 7 PELLETS PAGE: 2 
r s suE o : a 11 o 3/ q s EFFECTIVE! 11/1.3/')4 ' 

=============~=========:=========~==~==:=:==:===~===:==~====:================= 
PRECAUTIONARY LABELING (CQNTlNUEDl 

====~=======::======~==:==============;=========~~====================::====== 

SAF-T-~ATA• STORAGE COLOR CODE: WHITE STRlPE (STORE SEPARATELY) 

:======:============~:=:=========~=;:::================~==:===~=============== 
SECTIO~ II - COMPONENTS 

=====~====================;=====~=============:=========================~====: 

CO.MPONENT 
SOOIUM HYDROXIDE 

CAS NO. 
1310-73-2 

WEIGHT % 
98-IOO 

OSHA/PEL 
2 MG/H 

ACG IH/TL V 
2 .MG/M 

THE TLV ANO PEL LISTED DENOTE CEILI~G LIMITS. 

=================================================~~========:================== 
SECTION Ill- PHYSICAl DATA 

===:~===================~===;=::;:;::=====~====~:=;=========================== 

BOILING POI~T: 13QO C (2534 F) 
AT 760 MM HG) 

MELTING POINT: 318 C (604 F) 
(AT 760 MM HG) 

SPECIFIC GRA~ITY: 2.13 
(H20= 1 ) 

SOLUBILtTY(HZO); APPRECIABLE ()10~) 

(l.Of1 SOLUTION) 

DOOR THRESHOLD (P.P.M.): N/A 

COEFFICIENT WATER/OIL DISTRIBUTION: N/A 

VAPOR PRESSURE (MMHG): <1 
(20 C) 

VAPOR DENSITY (AIR=l): N/A 

EVAPORATION RATE: N/A 

% VOLATILES BY VOLUME: 0 
(21 c) 

PHYSICAL STATE: SOLID 

APPEARANCE t ODOR: WHITE PELLETS OR FLAKES. ODORLESS. 

===:========~==::======:=========:======:::=;=============~=========~========= 
SECTION [V - FIRE ANO EXPlOSION HAZARD DATA 

==============~:===~==~==~=:======;;::====~================:================== 

Fl4SH POINT (CLOSED CUP): N/A NFP~ 104M RATING: 3-0-1 

At 1TOIGNITION TEMPERATURE: PUA 

CONTI NUEO ON P 4GE: 3 



J.T.oAK~R INC. 222 ~EC SCHOOL LANE, PHILLIP'5i1UR,G, ~J 0886'5 
MATE~IAL 54FETY DATA SHEE.T 

24-HOUR E~ERGENCY TELEPHONE -- (90a) 859-2151 
CHE~TREC ~ (BOO} 424-q300 -- ~AT!O~Al ~ESPONSE CENTER ~ (800) 424-6802 

$40 34 -06 
~FFECflVE: ll/lo/f14 

SODIUM HYOROXIOE,PELLETS 
' 

PAGE: 3 
ISSUED: 01/03/95 

==============~================;~~=========:===~==============~===~=====;=~=== SECTICN IV- FlRE AND EXPLGSION HAZARD JATA (CONT!NUEDJ 
=======~~=~=======:::::;:;;=~===~=·=============~==:=========:~~==:====:====== 

FLAMHAALE L[MITS: UPPER - 'J/A LOWER - N./A 

FIRE EXTINQUISHTNG MEDIA 
USE EXTINGUISHING MEDIA APPROPRIATE FOR SURROUNDING FIRE. 

SPECIAL FIRE-FIGHTING PROCEDURES 
FIREfiGHTERS SHOULD WEAR PROPER PROTECTIVE EQUIPMENT 4NO SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPlECE OPERATED IN POSITIVE PRESSURE MODE. FLOOD WITH WATER SPRAY TO PREVENT SPLASHING OF HATERIAL. 

UNUSUAL FIRE £ EXPLOSION HAZARDS 
CONTACT WITH MOISTURE OR WATfR MAY GENERATE SUFFICIENT HEAT TO lGNITE CCM8USTIBLE MATERIALS. REACTS WITH MOST METALS TO PRODUCE HYDROGEN GAS, WHICH CAN FORM AN EXPlOSIVE ~I~TURE HITH ~IR. 

TDXIC CASES PRODUCED 
NONE rDENTiFIED 

EXPLOSION DATA-SENSITIVITY TO MECHANICAL IMPACT 
NCNE IDENTIFIED. 

EXPLOSION DATA-SENS[TIVITY TO STATIC DISCHARGE 
NONE IDENTIFIED. 

:=========================~;===:===========~==========::::=========~=========~ SECTION V -HEALTH HAZARD DATA 
============:==========================~======:============~================== 

THRESHOLD LIMIT VALUE (TLV/TWA): Z MGIM 

TLV LISTED DENOTES CEILING LlMIT. 

SHCRT-TERM EXPOSURE LIMIT (STEL): NCT ESTABLISHED 

PER~ISSIBLf EXPOSU~E LIMIT (PEL}: 2 ~G/M 

PEL LISTED DENOTES CEILING LIMIT. 

TOXICITY OF COMPONENTS 

INTRAPERITONEAL MOUSE lOSO FOR SODIUM HYDROXIDE 

CONTI~UEO ON PAGE: ~ 

40 MG/KG 



J.T.~AKE~ I~C. 222 ~EG SCHOOL LANE, PHILL1PS8URG, NJ 06865 
M A T E R t ~ L S A F [ T Y 0 A T A S H E E T 

24-HOUR EMER;ENCY TELEPHONE -- (~08) 859-2151 
CH~~r~~C t (310} 424-9300 -- NATIO~Al RESP~NSE CENTER ~ (300} 424-8802 

s 40 3t~ -0o ~JOIUM HYDROXIOE,PELLET5 EFfEC HVE: ll/ll::!/'14 I 
PAGe: it 

ISSUED: Ol/03/95 

:=======~:=~~=====~====;====================~===========:===========:========: SFCTfON ~ - HEALTH HAZA~O DATA (CJNTINUED) 
====~=======~===========;;==~======~;===============:===:===================== 

CA~C[NOGF.~ICITY; ~TP: NO [ARC: NO l LIST: NO OSHA ~EG: NO 

C A~ C I N CG E ~I C 1T Y 
NONE iDENTIFIED. 

REPRODUCTIVE EFFECTS 
l\ICNE I DENT IF IE Q. 

EFFECTS OF aVEREXPOSURE 

t ~HALH ICN: 

SKIN CONTACT: 

E. YE CrJNT ACT: 

SEVERE I~RITATION OR BURNS OF RESPIRATORY SYSTEM, 
PULMONARY EO~MA~ LUNG INFLAMMATION, MAY CAUSE RESPIRATORY 
SYSTEM DAMAGE 

SEVERE IRRITATIO~ DR BURNS 

SEVERE I~RITAT[ON OR BURNS, PERMANENT EYE DAMAGE 

SKIN ABSORPTION: NONE IDENTIFIED 

I NGES Tl ON: IS HARMFUL ANO MAY BE FATAL· SEVERE BURNS TO MOUTH, 
THROAT, AHO STOMACH, NAUSEA, VOMITING 

CHRONIC EFFECTS: NONE IDENTIFIED 

TARGET ORGANS 
EYES, SKIN, RESPIRATORY SYSTEM, LUNGS 

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE 
DAMAGED SKIN 

PRIMARY ROUTES OF ENTRY 
I~KAlATfONt INGESTION, EYE CONTACT, SKIN CONTACT 

EMERGENCY AND FIRST AIO PROCEDURES 

I NG~STiuN: 

IllfHAL.I\TIQr;: 

CALL A PHYSICIAN. IF SWALLO~EOt 00 NOT INDUCE VOHITING. IF 
CONSClOUSt GIVE LARGE AMOUNTS OF WATER. FOLLOW WITH DILUTED 
VINEGAR, FRUIT JUICE OR WHITES OF EGGS BEATEN WITH WATERa 

IF [NHALEO, REMOVE TO F~ESH AIR. IF NOT BREATHING• GIVE 
ARTIFICIAL RESPIRATION. IF BREATHING [S DIFFICULT, GIVE 
OXYGEN. PROMPT ACT[QN IS ESSENTIAL~ 

CONTINUED ON PAGE: 5 



J.T.EAKE~ tNC. l22 RfO SCHOOL LA~E. PrliLLI?S3UR~, ~J 088&5 
~ A T E ~ I A L S A F E T Y u A T ~ S H E 2 T 

24-HQUR EMERGENCY TELEPHONE -- (908} d5Q-2l51 
C~E~f~fC • (800) 424-9330 -- ~AT!ONAL RES?C~SE CENTER ~ (800} 424-8802 

54034 -06 
EFFECTIVE: ll/l3/Q4 

SODIUM HYOROXIDE,PtLLETS 
' 

PAGE: 5 
I S SUE D: 0 1/0 3/ 9S 

==:=~~==:=~=======:===~:==========;~==~==;==================================== 
SECTCQN V - HEALTH HAZARD DATA (CONTINUED} 

~============~==================================:=:=======~=================== 

SKI~ CONTACT: IN CASE OF CONTACT, IMMEDIATELY FLUSrl S~IN ~ITH PLENTY OF 
WATER FOR AT LEAST 15 MINUTES WHILE ~EMOVlNG CONTAMINATED 
CLOTHI~G AND SHOES. ~ASH CLOTHING 3EFORE RE-USE. 

[Y~ CCNTACT: [N C~SE OF EYE CONTACT, IMMEDIATELY FLUSH ~ITH PLENTY OF 
WATER fOR 4T LEAST 15 MINUTES. 

NCTES TO PHYSICIAN 
IN CASES OF SEVERE ESOPHAGEAL CORROSION, THE USE OF THERAP=UTIC DOSES OF STEROIDS SHOULD 5E CONSIDERED. GENERAL SUPPORTIVE MEASURES ~ITH CONTINUAL 
'1CN£TOR.IIIIG Jf GA5 =XCfiANGE, ACID-3A5E BALANCE, ELECTROLYTES,. AND FLUID 
INTAKE ARE ALSO ~EQUlRED. 

SARA/TITLE III HAZARD CATEGORIES AND LISTS 

ACUTE: YES CHRONIC: YES FLAMMABlLITY: NO PRESSURE: NO REACTIVITY: NO 

EXfREHELY HAZARDOUS SUBSTANCE: NO 
CERCLA HAZARDOUS SUBSTANCE: YES CONTAINS SOOIUH HYDROXIDE (RQ = 1000 LBS} 

CONTAINS SODIUM HYDROXIDE SARA 113 TOXIC CHEMICALS: YES 
GENERIC CLASS: GENERIC CLASS REHOVEO FROM CFR: 7/1/91 TSCA INVENTORY: YES 

::==============================:================~=========:====:=====:======= 
SECTION VI - REACTIVITY DATA 

================;=========:=====:=======================;==~===============~== 

STABILITY: STABLE 

CCNOlTlONS TO AVOID: 

INCOMPATIBLES: 

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR 

Hot STURE 

WATER, STRONG ACIDS, MOST C0Ht10N METALS, COMBUSTIBLE 
MATERIALS~ ORGANIC MATERIALS, ZI~C, ALUMINUM, 
PEROXIDES, HALOGENATED HYDROCARBONS 

DECGMPOSJ Tt Dl'i PRODUCTS: NONE IOENTI FI ED 

CONTl~UEO ON PAGE: 6 

• 



J.T.5AKE~ fNC. 22Z ~EC SCHOOL LA~Et PHILLI?SBURG, NJ 088b5 
~ ~ T ~ ~ I A l S A f E T Y 0 ~ T A S H E c T 

24-•10'J?, ~r1E:<.GE~ICY T~LEPHQNE -- (908) 8159-21'51 
CHE~TREC ~ (900) 424-9300 -- ~Af!G~Al ~ESPONSE CENTER t (dOO) 424-8802 

St. C 3't -Oo 
EFFfCTIVF.: 11/ld/14 

SJO!UM HYOROXIOE,PELLET~ . PAGE: o 
£SSUED: 01/03/95 

=====:============;===~===============:======================:==============:: SECTCON V£! - SPILL ~ DISPOSAL PROCEDURES 
::===::==~:==~============~:=;=========~====================~====:=====;====== 

STEPS TO ~E TAKEN IN THE EVE~T OF A SPILL OR DISCHARGE 
WEAR SELf-CONTAINED 5REATHING APPARATUS AND FULL PROTECTJVE CLOTHING. W{TH CLEAN SHOVEL, CAREFULLY PLACE MATERIAL INTO CLEAN, DRY CONTAINER AND 
CCVE~; REMGVE FROM AREA• FLUSH SPILL AREA WITH WATER• 

OlSPOSAL PROCEDURE 
DISPOSE IN ACCORDANCE WITH ALL APPLICABLE FEDERAL, STATE, AND LOCAL 
ENVI~ONMENTAL REGULATIONS. 

EPA HAZA~OOUS WASTE NUMBER: 0002, 0003 (CORROSIVE, REACTIVE ~A5TE} 

=======~:=============:====;=========~============:========~========:========= SECTION ~[II - I~OUSfR£AL PRCTECTIVE EQUIPMENT 
======~======================:;;;::===============~=;~~======================= 

VENTILATION: USE GENERAL OR LOCAL EXHAUST VENTILATION TO MEET TLV 
REQUIREMENTS. 

RESPI~ATORY PROTECTION: RESPIRATORY PROTECTlON REQUIRED IF AIRBORNE 
CONCENTRATION EXCEEDS TLV. AT CONCENTRATIO~S UP TO 
100 PPM, A HIGH-EFFICIENCY PARTICULATE RESPIRATOR IS 
RECO/'\HfNOEO. A~OVE THIS LEVEL, A SELF-CONTAINED 
BREATHING APPARATUS IS ADVISED. 

EYE/SKIN PROTECT ION: SAFETY' GOGGLES t UN I FORt\, APRON., NEOPRE!JE GLOVES ARE 
RECOMHENDED • 

============:=======~==::;=============:==========~===::~==:=============::::= 
SECTION IX - STORAGE AND HANDLING PRECAUTIONS 

===~==~==========:::;:============:=:===~:==================================== 

SAF-T-DATA• STORAGE COLOR COOE: WHITE STRIPE (STORE SEPARATELY) 

STOR~GE REQUlREHENTS 
KEEP CONTAINER TIGHTLY CLOSED. STORE IN CCRROSION-PROOF AREA. STORE IN A 
DRY AREA• ISOLATE FROH INCOMPATIBLE MATERIALS. 

CONTINUED ON PAGE: 7 



J.T.'}AKEP !'1C. 22~ l:\ED SCHOOL LA:-JE, PHILLIPSeUPG., NJ 08865 
~ A T 2 ~ I A L 5 A F E T Y u A T ~ S H E E T 

24-~~UR EME~GE~CY TELEPHONE -- (JOB) ~59-2151 
CHE'"PEC ~ (.'l(}O) 1•24-9~00 -- ~-lAfi::::JNAL RESPQNSE CENTER ~ (tiOO) 424-6B02 

54034 -o 6 
EFFECT!V':: ll/lR/Cl4 

SJOfUM HYO~OXIOE,PELLETS PAGE: 7 
ISSUED: 01/03/95 

===========::~======:===============~==:=:~==================:======~========= Sr:CTIO!\f X- nANSPORTATION f'IJ\TA AND ~OOrT!ONAL P·IFOR.MATION ------------------------------------------------------------------------------------------------------------------------------------------------------------
OC~ESTIC (J.O.T.) 

PP~PER SHIPPING NAME: SODIUM HYOROXIOE, SOLID 
HAZAR 0 CLASS! 8 
UN/NA: UN1823 REPORTABLE ~UANTITY: 1000 L8S. PACKAGING GROUP: II LABELS: 8 CORROSIVE 
REGULATORY REFERENCES: 49CFR 172.101 

tNTE~NATlO~Al Cr.M.O.) 

PROPER SHIPPING NAME: SOD[U~ HYDROXIDE, SOLID 
H~lARO CLASS: ~ I.M.C. PAGE: 8225 

PACKAGING GROUP: II UN: UN1823 MARINE POLLUTANTS: NO 
LABELS: 8 CORRCSIVE 
REGULATORY REFERENCES: 49CFR ~ART 176; I~OG CODE 

(I.C .. A.O.) 

PROPER SHIPPING NAME: SODIUM HYDROXIDE, SOLID 
HAZARD CLASS: a 
UN: UN1823 PACKAGING GROUP: It 
LABELS: 8 CORROSIVE 
REGULATORY REFERENCES: 49CFR PART 175; ICAO==.::: WE BELIEVE THE TRANSPORTATION 

DATA AND REFERENCES CONTAINED HEREIN TO BE FACTUAL AND 
THE OPINION Gr QUAliFIED EXPERTS. THE OATA IS MEANT AS 
A GUIDE TO Hlf OVERALL CLASSIFICATION Of THE PRODUCT 
AND IS NOT PACKAGE SIZE SPECIFIC, NOR SHOUlD IT BE 
TAKEN AS A WARRANTY OR REPRESENTATION FOR WHICH THE 
COMPANY ASSUMES LEGAL RESPO~SIBILITY.=== THE 
INFORI'\ATION IS OFFERED SOLELY FOR YOUR CGNSIOERAHON, 
INVESTIGATION, AND VERIFICATION. ANY USE OF THE 
INFORMATION ~UST BE DETERMINED BY THE USER TO 8E IN 
ACCOROAMCE WITH APPLICABLE FEOERAlr STATE• AND LOCAL 
LAHS AND REGULATIONS. SEE SHIPPER REQUIREMENTS 49CFR 
111.2, CERTIFICATION 172.204, ~NO EMPLOYEE TRAINING 49 
CFR 173.l(B). 

U.S. CUSTOMS HARMONIZATION NUMBER: 2Bl5ll00008 

CONTINUED ON PAGE: 6 



J.T.SAKER INC. 222 RED SCHOOL LANE, PHILltPSoURG, NJ 0686~ 
t~AT!:RIAL SAFETY OATA SHEET 

24-HOU~ f~ERGE~CY TELEPHO~E -- (908) 859-2151 
CHE~IR.EC It ('300} 424-9300 --NATIONAL RESPONSE CENTER# (800) 42• 

s 4 c .34 -(] 0 S~OIUM HYuROXIUE,PELLEfS 
EFFECTfVF.: 11/13/94 ISSUED: 

=============:========~==~============================:==============~ 

NCT~: WHEN HANOLING LIQUlO PRODUCTS, SECONDARY PROTECTIVE CONTAINERS USEC FOR CARRYING. 
-~/A = NOT APPLICABLE. OR NOT ~VAILABLE; 
N/E = NOT ESTABlfSHEO.-
THE lNFORMATIO~ IN THIS MATERIAL SAFETY OATA SHEET MEETS THE 
REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT. 
R~GULATIOHS PROMULGATED THEREUNDER (2q CFR lql0el200 ET. SEQ.} ANO TH1 
CANADIAN WORKPLACE HAZARDOUS MATERlALS INFORMATION SYSTEM. THJS DOCUI IS TNTENOEO ONLY AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING 
THE M4TERIAL BY A PERSON TRAINED IN. OR SUPERVISED BY A PERSON TRAlNEI IS. CHF.MtCAL HANDLING. THE USER IS RESPONSIBLE FOR OETERHtNING THE 
PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR 
APPLICATION. OEPENOI~G uN USAGE, PROTECTIVE CLOTHING INCLUDING EYE AI 
f~C~ GUAROS ANO RESPIRATORS ~UST BE USED TO AVOID CONTACT WITH MATERI1 
OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPCSURE TO THIS PRODUCT .~AY HAVE SERIOUS ADVERSE HEALTH EFFECTS. TH: 
CHEMfCAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USE~ 
A~.r SO VARIEDy BAKER CANNOT WARN OF ALL OF THE POTENTIAL DANGERS OF U~ 
f INTERACTfON HirH OTHER CHEMICALS OR MATERIALS. SAKER WARRANTS THAl 
Tnf CHEMICAL ~EETS THE SPEClFICATIONS SET FORTH ON THE LABEL. 
BAKER OlSCLAIMS ANY OTHER WARRANTIESy E~PRESSED OR IMPLIED WITH REGARf 
TC THE PRUOUCT SUPPLIED HEREUNDER, ITS MERCHANTABILITY OR ITS FITNESS 
FOR A PARTICULAR PURPOSE. 
THE USER SHOULD RECOGNtZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURY At 
EVEN DEATH, ESPECIALLY IF IMPROPeRLY HANDLED OR THE KNOWN DANGERS OF t ARE ~OT HEEDED. READ ALL PRECAUTIONARY INFORMATION. AS NEW DOCUMENT£ GENERAL SAFETY INFORMATION BECOMES AVAILABLE• BAKER WILL PERIODICALLY 
REVISE THIS MATERIAL SAFETY ~ATA SHEET. 
NOTE: CHEHTRECt CANUTEC, ANO NATIONAL RESPONSE CENTER EMERGENCY TElEPt 
NUMBERS ARE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES INVOl A SPILL, lEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL 
NGN-fMERGENCY QUESTIONS SHOULD BE DIRECTED TO CUSTOMER SERVICE 
(l-800-JTBAKER) FOR 4SSISTANCE. 

COPYRIGHT 1995 J.T.BAKE~ INC. * TRADEMARKS OF J.T.BAKER lNC. 

APPROYEO BY QUALITY ASSURANCE DEPARTMENT. 

LAST PAGE 
"ISSUED BY VWR 10/2B/g5" 



J.T.SAKER INC. 22~ REO SCHOOL LANE, PHILLIPS3URG, NJ 068o: M A T ~ R I A l S A F E T Y D A f A S H E E T 
24-HOU~ E~ERGE~CY TELEPHO~f -- (9C8) 859-2151 CHEM1'R.EC 'It ('300) 424-9300-- NATIONAL RESPONSE CENTER 11 (800) 42• 

54 CJ4 -Oo 5JOIUM HYuRO~IUE,PELLErS fFFcCTIVf: ll/18/94 
ISSUED: 

=======================:=;===:=========~===============:===========:=· 
NCT~: WHEN HANDLING LIQUlD PRODUCTS, SECONDARY PROTECTIVE CONTAINERS USEC FCR CARRYING. 
-~/A = NOT APPLICABLE, 8R NOT AVAILABLE; 
N/E = NOT ESTABLfSHED.-
THE l~FORMATIQ~ IN THIS MATERIAL SAFETY DATA SHEET MEETS THE REQUIREMENTS OF THE UNITED STATES OCCUPATIONAL SAFETY AND HEALTH ACT, R~GULATIONS PROMULGATED THEREUNDER (29 CFR 1910.1200 ET. SEQ.) ANO TH1 CANADIAN WORKPLACE HAZARDOUS MATERlALS INFORMATION SYSTEM. THIS DOCUI IS TNTENOEO ONL't AS A GUIDE TO THE APPROPRIATE PRECAUTIONARY HANDLING THE MATERIAL BY A PERSON TRAlNED IN, OR SUPERVISED BY A PERSON TRAlNEI I~. CHFMtCAL HANDLING. THE USER IS RESPONSIBLE FOR DETERMINING THE PRECAUTIONS AND DANGERS OF THIS CHEMICAL FOR HIS OR HER PARTICULAR APPLICATION. DEPENDING ON USAGE, PROTECTIVE CLOTHING INCLUDING EYE AI f~CS GUARDS AND RESPIRATORS MUST BE USED TO AVOID CONTACT WITH MATERij OR BREATHING CHEMICAL VAPORS/FUMES. 
EXPCSURE TO THIS PRODUCT ~AY HAVE SERIOUS ADVERSE HEALTH EFFECTS. TH: CHEMICAL MAY INTERACT WITH OTHER SUBSTANCES. SINCE THE POTENTIAL USE! AqE SO VARIEDy BAKER CANNOT WARN OF All OF THE POTENTIAL 04NGERS OF U~ f INTER.ACTfON HITH OTHER CHEMICALS OR MATERIALS. BAKER WARRANTS THAI inE CHEMIC~L ~EETS THE SPECIFICATIONS SET FORTH ON THE LABEL• BAKER OlSCLAIMS ANY OTHER WARRANTIES, EXPRESSED OR IMPLIEO WITH REGARf TC TH~ PRDGUCT SUPPLIED HERfUNDER, ITS MERCHANTABILITY OR ITS FITNESS FOR A PARTICUlAR PURPOSE • 
THE USER SHOULO RECOGN[ZE THAT THIS PRODUCT CAN CAUSE SEVERE INJURV At EVEN DEATH, ESPECIALLY IF IMPROPERLY HANDLED OR THE KNOWN DANGERS OF t ARE ~OT HEEDEO. READ All PRECAUllGNARY INFORMATION. AS NEW DOCUMENT£ GENERAl SAFETY INFORMATION BECOMES AVAILABLE* BAKER WILL PERIODICALLY REVISE THIS ~ATER!Al SAFETY ~ATA SHEET• 
NOTE: CHE~TRECt CANUTEC, AND NATIONAL RESPONSE CENTER EMERGENCY TElEP~ NUMBERS 4RE TO BE USED ONLY IN THE EVENT OF CHEMICAL EMERGENCIES INVOL A SPILL. lEAK, FIRE, EXPOSURE, OR ACCIDENT INVOLVING CHEMICALS. ALL NON-EMERGENCY QUESTIONS SHOULD BE OfRECTED TO CUSTOMER SERVICE (l-800-JTSAKER) FOR ASSISTANCE. 

COPYRIGHT 1995 J.T.BAKE~ INC. 
• TRADEMARKS OF J.T.BAKER INC. 

APPROVED B~ QUALITY ASSURANCE DEPARTMENT. 

LAST PAGE 
"ISSUED BY VWR 10/28/95w 



APPENDIX A 

Final Work Plan 
Cannon Air Force Base, New Mexico 

STANDARD OPERATING PROCEDURES 

Foothill Engineering Consultants, Inc. 



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 [em]). 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. 

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

• 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: 

• The pH meter will be calibrated, maintained, and operated as per instructions outlined 
in the instrument Operator's Manual. 
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• The buffer solutions used for instrument calibration need to be ehanged 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. 

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

• 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. 

• 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. 

• Rinse the electrode thoroughly with some of the sample to be tested. 

• 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/em) and the nearest 
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100 unit::-; for readings over 1,000 mhos/em. 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: 

Immc~rse decontaminated redox (platinum) electrode in flow-through cell and measure 
Eh in millivolt (m V) 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. 
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• Mc~asure dissolved oxygen in milligrams per liter (mg/1) and record results in field 
logiJook and on Well Purge Data Sheet. 

• Rinse probe with deionized water following sampling. 

Dissolved oxygen probes are temperature sensitive, and temperature eompensation is 

provided by the instrument manufaeturer. 

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 organie and inorganic 

compounds, and soluble colored organie compounds. Turbidity measurements are used in 

eonjunction 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 typieally 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 oflight 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. 
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2. Using a clean 500-milliliter (ml) beaker, obtain a sample (50 to 250 ml) of groundwater 
from the diseharge hose of the development/purge pump after eaeh Y. bore volume has 
been removed. 

3. Set the sample aside for a few minutes to allow any rapidly settling coarse particulates 
to settle and to allow any entrained gases to eseape. 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 
euvette, 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 euvette 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 seleet 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 dosed 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. 
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STANDARD OPERATING PROCEDURE NO. 3 
FIELD EQUIPMENT CALIBRATION AND MAINTENANCE 

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 IS-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 ealibration, troubleshooting, and eleaning. 

PROCEDURE 

In most cases, the Site Safety and Health Offieer (SSHO) shall be the person responsible for 

implementing and operating, or designating the responsible individual to operate, the 

monitoring (~quipment to which this SOP applies. The SSHO shall ensure that the 

procedures described herein are followed when ealibrating, servicing, and using the 

instruments diseussed 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 eoncerning 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 ofthe 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&sFS\D-DRIVE\FRO.JECTS\95-321 \SQF\SOP· FIN. FEC 

A3-1 
Foothill Engineering Con...mltant.•, Inc. 



Flame Ionization Organic Vapor Analyzer 

Standard Operating Procedures 
Cannon Air Force Base, New Mexico 

The Foxboro OVA-128 FID 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. Using the gas chromatograph (GC) option, chemicals can be separated fi·om 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 
intrinsically 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. 
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The HNu Model PI-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 prineiple 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 (e V), is 

less than the energy of the photon. The source of photons is an ultraviolet (UV) lamp with 

an energy of either !).5, 10.2, or 11.7 e V. 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 eauses the positively charged ions to travel to a collector electrode in the chamber, 

which ereates an electrical current. The eurrent is measured and converted to a 

coneentration 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· 

ancl11.7-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 e Vis 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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1. Connect the probe plug to the 12-pin interface :;ocket on the readout a:;sembly panel. 
Carefully match the alignment slot in the plug to the key in the socket. Screw down the 
probe plug until a distinet snap and lock is noticed. 

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

3. 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. 

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

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

6. 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. ,-

7. 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. 

8. 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. 

9. 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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Thi.s calil>ration procedure is for nonspecific contaminant detedion. Refer to the 

manufacturer's instruction manual when a specific contaminant is to be calil>rated 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 

inclividual 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. Relative 

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 

de teet 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 e V lamp is used, but the 10.2 and 11.7 e V lamps 

do not elicit a response. 

Advantages 

The advantages of the HNu include the following: 

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

• 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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• 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: 

• Th<~ 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 eompounds, and the eompounds 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 coneentration of the compound 
being detected. Therefore, the results must be eonsidered to be semiquantitative 
estimates. 

• The HNu can only detect certain vapors and gases in air. For example, the HNu eannot 
detect methane. In fact, many nonvolatile liquids, toxie 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 de teet 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 radieally 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. 

• Dust in the atmosphere may eolleet on the lamp and bloek the transmission of UV light, 
which will cause a reduetion in the reading. 

• Humidity can eause 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 andean 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, eare 
must be taken when interpreting the data. All identifications should be reported as 
tentative until they ean be eonfirmed by more precise analysis. 

• Coneentrations 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 indieate a combustible atmosphere or an oxygen 
defieient atmosphere. 

Flame Ionization Detector Organic Vapor Analyzer 

Principle of Operation 

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

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 prc-:lparing an FID OVA for field use, the following items are needed for sueeessful. 

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 G hours, a 
hydrogen eylinder 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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5. When the pressure reach(~S 2,200 psi (maximum) or the pressure of the hydrogen 
cylinder, turn th() hydrogen tank valve off. Second, dose the refill!l.Jleed 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. Mter 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 Xl. 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. Mter several minutes depress the ignitor button, 
watch for the deflection of the needle, and listen for the "pop" of the hydrogen flame. 

• After the hydrogen flame is lit, the detector needs to stabilize between 5 and15 
minutes before use. 

• 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 introdueed to the Tedlar bag 
(typically 1 liter or larger). Mter 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. 

• Introduce zero-grade air to the instrument when the attenuation switeh 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. 

• If the instrument readings are greater than 10 percent off, perform internal 
adjustment of the potentiometer. The R-32 screw adjusts the XlO scale. Adjust this 
screw to the point where the needle reads the desired eoncentration. If the needle 
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Standard Operating Procedures 
Cannon Air Force Base, New Mexico 

will not obtain the desin~d eoneentration, refer to the troubleshooting guide in the 
manufaeturer's instruetion manual. 

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

• Turn the hydrogen supply valve to the OFF position to extinguish the flame. 

• Plaee calibrate switeh in X10 position and use zero knob to adjust the meter to 4 ppm. 

• Plaee ealibrate switeh 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 switeh 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 inelucle the following: 

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

• The instrument will not indicate the presenee of inorganie compounds. 

• A relative humidity greater than 95 pereent will eause inaeeurate 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 deteet are only a 
fraction of the chemicals that may be present, a zero reading does not neeessarily 
signify the absenee of airborne contamination. Additional information can be found in 
the FID OVA manual on relative responses related to speeific ehemieals. 

• 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, 
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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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PURPOSE 

Standard Opemting Procedttres 
Cannon Air Force Base, New Mexico 

STANDARD OPERATING PROCEDURE NO. 4 
GROUNDWATER SAMPLING 

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 (C02 and 02) 

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 signifieantly 

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 proeeclures will be used for sampling groundwater: 

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

• Plaee dean or new polyethylene sheeting around well casing to prevent contamination 
of sampling equipment in the event equipment is dropped. 

RFF&sFS\D·DRIVE\I'Ro.JECTS\95-321 \SOF\SOF·FIN.FEC 

A4-1 
Foothill Engineering Cornwltants, Inc. 



Standard Opemting Procedures 
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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. 

• 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 (NAPLs) 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 easing, or at the midpoint 
between the static water level and the bottom of the sereen 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. 

• The purge rate will be determined by the natural recharge rate to the well, but will 
not exeeed 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 draw down 
occurs below the top of the screened interval, the pump rate will be decreased to 
stabilize the water level to prevent atmospheric contac:t 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 distanee of 25 percent of the length of the saturated screen interval to prevent 
caseading 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. 

RFP&sPS'\D·DRIVE\I'RO·IECTS\95·321 \SOI'\SOP·FIN.FEC FooliUll Engineering Consultants, Inc. 

A4-2 



Well Purge Data Sheet 
Pagel of_ 

Well No. 

Date ~mplers: 

rune Start 

nmeFinish Checked by: 

Well Information 

Depch to W<~.ter - ft. Casing Diameter _in.= __ ft. Casing Sliclwp _ft. 
Well Oepd1 _ft. Borehole Diameter _in. = __ ft. Screened lntesval _ft. 
Sample DI!F(h . _ ft. Well Volume gaJ. 
Note: All depths ~c from ~lien: Well ..aJume. ,..lh (7.~al • .olume in_., c:asins 1109 oi PVC _., c:asinS Whore r • Casins ~ ... in lr. 

h • Well depch. depch 10 -• in fl. 

Field Equipment Bailer S"'IZe in 
pH Mtoter Serial No. Water Level Meter Serial No. 
E.C. Meter Serial No. Turbidity Serial No. 

Temperature Meter Serial No. 

Sample Equipment 
Pump type 0 Pump 0 Disposable Teflon Bailer 
Serial No. (Check one) 

Field Chemistry 

Calibration pH 7.00=. @ 
"C ph 10.00= G "C Time 

Conductance Standard umhos/cn G 2S"C Reading umhos@ "C Time 

Calibrated Conductivity umhos/cm G 2S"C mW!@ 

Volume Removed Temp. Elec. Conductivity Turbidity rme CilsJ Csng Vols "C umhos/cn G "C pH N.T.U. Physical Charadl!ristics 
a 
1 

2 

3 

C" = 519 (P-32}; P = 915 co + 32 

:.• , F~GURE SOP 4-I• Well Purge Data Sheet 
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Standard Operating Procedures 
Cannon llir Force Base, New Mexico 

• During purging, measure and record water quality parameters (temperature, pH, 
specific conductance, redox potential [EhJ, dissolved oxygen, and turbidity) as each Y2 
volume of well water is purged. Measurements will be recorded using a flow-through 
cell. 

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

• 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. 

• 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, 
polynuelear 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 Procednres 
Cannon Air Force Base, New Mexico 

STANDARD OPERATING PROCEDURE NO.5 
SAMPLE HANDLING AND DOCUMENTATION 

PURPOSE 

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

chain-of-eustody (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 induding sample identification, field sample number, sample type, and 

analyses requested, will be generated for the specific sampling tasks being conducted for 

the projeet. 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 . 

Preservation used . 

Sampler's initials . 

Filtered (if applicable) . 

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

Standctrd Operating Procedures 
Cannon A.ir Force Base, New Mexico 

• 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 occ:urs 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. 

Rl'l'&sf'S\D·DRIVE\I'RQ.JECTS\95·3~ 1 \SOP\SOP·FIN.FEC 

A5-2 
Foothill Engineering Con.sultants, Inc. 



Standard Operating Procedur·es 
Cannon Air Force Base, New Mexico 

Numbered ancl 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 eaeh 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 eolleetion 

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. 

Chemieal eonstituents whieh 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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• Location of sample. 

• Sampler's signature. 

• Date and time of sample collection. 

• Sample identification numbers. 

Standard Op,·atin.g Procedures 
Cm111on Air Force Base, New Mexico 

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

• Analyses to be performed. 

• Number and volume of samples. 

• Description of quality assurance/quality control (QA/QC) samples (if collected). 

• Sample methods or reference to the appropriate SOP. 

• Sampl<-~ handling, including filtration and preservation, as appropriate for samples. 

• Field observations. 

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

• 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 reconstrueted without relying on the 

collector's memory. 

Eaeh 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 aetivities 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 IJy the reviewer upon completion. Copies of the DQCR willue f(>rwarded to 

the QA Officer for review and suumitted 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 f1eld sampling activities, traceability of the sample must be maintained from the 

time the samples are collected until laboratory data are issued. Inf(>rmation 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. 

• Grab or composite sample. 

• Preservative used. 

• Analyses requested. 

• Number of containers. 

• Signature of persons relinquishing custody, dates, and times. 
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• 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 clays 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 eentral files. 
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Standard Operating Procedures 
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PROCEDURE 

STANDARD OPERATING PROCEDURE NO.6 
EQUIPMENT DECONTAMINATION 

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 wellloc:ation or that come into c:ontact with casing or pipe: 

• Wash the external surfac:es of equipment with high-pressure hot water and a detergent 
solution eonsisting of 4 pounds of Liquinox (or equivalent no-phosphate, laboratory
grade detergent) mixed in 10 gallons of potable water. If nec:essary, 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. 

• 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 water. 

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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Decontamination of ~ampling equipment will Le 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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APPENDIXB 

Final Work Plan 
Cannon Air Force Base, New Mexico 

EXAMPLE REPORT FORMATS 

Foothill Engineering Consultants, Inc. 



CAlLY QUALITY CONTROL REPORT 

PROJEC~ ------------------------------------
LOCATION:------------------------------

PERSONNEL 

Name 

EQUIPMENT 

Position 
Hours 

Worked 

Calibrated 
OVA...._-----------------------Yes/No OiLEL Yes/No 
pH/Conductivity/Temp. Yes/No 
Other Yes/No 

SAMPLING SUMMARY: 

Sorinot'JI/ell No. Samole No. Media Samoled 

Date: ------------

Weather:-----------Temp: ____________ __ 

Wind 
Humidity-----------

FIELD INSTALLATIONS 

10 No(s). -------------Drilled: ________________ _ 
~om _____________ __ 

to ____________ _ 

Footage---------------
Casing Set:-------------Screen _______________ _ 
Riser ____________ _ 

Hours Drilling-------------Hours Installing ___________ _ 
Hours Decon _____________ _ 
Hours Development----------
Hours Sampling-----------
Hours Shut Down------------
#of Samples:-----Type------

Analvtes 

Description of work performed:: ________________________________________ _ 

Health and Safety Levels-------- Summary of Monitoring Activities;;_:--------------------

Problems encountered/Corrective Actions:·--------------------------------

Anychangesrromworkpfan7 _____________________________________________ _ 

Signature: ___________________________________ _ 
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ASSESSMENT MONITORING QUARTERLY 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--------~--------------------- EPA I.D. # -----------------
WELL NUMBER SAMPLE COLLECTION BY 

-:.·:; 

LABORATORY NAME -------------------------- DATE S~~PLED ------------
TIME SAMPLED ---------------- D~-TE RECEIVED BY LAB·--------------

STORET 
PARAMETERS . CODE 

Elevation of G.Water 71993 

Well Depth N/A 

Well Casing Volume N/A 

Pump Rate N/A 

Pump ·period 72004 

Volume Evacuated 73675 

Sampler Material ·N/A 

Well Sampling Method: 

UNITS 

ft. 

ft. 

gal. 

gal/min 

min. 

gal. 

N/A 

VALUE 
DATE 

ANALYZED 

N/A 

:: . .J 
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ssessrnent Monitoring Quarterly Report cont. 

Well Number: Facility Name ______________________ __ 

INDICATOR PARAMETERS 
----------------------------------------------------------------------------STORET 
PARAMETERS CODE UNITS VALUE 

DETECTION 
LIMIT 

DATE 
ANALYZED 

.METHOD 
USED ----------------------------------------------------------------------------pH 00400 s. u. 

00400 s. u. 

00400 s. u. 

00400 s.u. 
Specific 00095 umhos/cm 
Conductivity 

00095 umhos/crn 

00095 umhos/crn 

00095 urnhos/cm 

T.O.X. 70354 mg/1 

70354 mg/1 

70354 mg/1 

70354 mg/1 

T.o.c. 00680 mg/1 

00680 mg/1 

00680 mg/1 

00680 mg/1 
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;sessment Monitoring Quarterly Report cont. 

Well Number: Facility Name 
----~----------------

GROUND WATER QUALITY PARAMETERS 
---------------------------------------------------------------------------
PARAMETERS 

STORET 
CODE UNITS VALUE 

DETECTION 
LIMIT 

DATE 
ANALYZED 

METHOD 
USED ---------------------------------------------------------------------------

Chloride 00940 mg/1 

Iron 01045 mg/1 

Manganese 71883 mg/1 

Phenols 32730 mg/1 

Sodium 00929 mg/1 

Sulfate 00945 mg/1 

· 1rbidity TU 

DATE OF THIS REPORT:------------------

SIGNATURE: ___________________________ ___ 

_ N]I.ME (PRINTED) : _____________ _ 
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Well Number: --------------------
Facility Name: ______________________ __ 

MONITORING WELL APPENDIX IX DATA FOR FACILITIES IN ASSESSMENT 

Under assessment monitoring, per 20 NMAC 4.1 Subpart VI Section 265.93(d) (4), (5), and (7) and per 42 Federal Register, 25942 (July 9, 1987), please list values for the Appendix IX parameters which were found in your Appendix IX scan. 

--------------------------------------------------------------------------------
PARAMETER 

STORET 
CODE VALUE 

DETECTION 
UNITS LIMIT 

DATE DATE 
EXTRACTED ANALYZED 

METHOD 
USED --------------------------------------------------------------------------------

.--------------------------------------------------------------------------------
--------------------------------------------------------------------------------

----------~---------------------------------------------------------------------

--------------------------------------------------------------------------------
------------------------------------------------;-------------------------------
------------------~-----------------~---------------------~---------------------

. . ---------------------~--~----------------~--------------------------------------

------------------------------~------------------------------~------------------

--------~-----------------------------------------------------------------------

--------------------------------------------------------------------------------
---------------------------------------------------------------------------------
--------------------------------------~-------------------------~------~--------

------------------------------------------------------------------------------
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ANNUAL SUMMARY REPORT FOR ASSESSMENT MONITORING 

his form is for annual presentation of data by all facilities operating under interim status. 20 ~c 4.1 Subpart VI Section 26SS.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 

EPA I .D. NUMBER 

WELL NUMBER 

P APJ\.METERS UNITS 

:Elev. of G.Water ft. 

pH (Avg) S.U. 

Spec Cond (Avg) umhos/cm 

T.O.X. (Avg) ug/1 

T .0 .C. (Avg) mg/1 

Chloride mg/1 

Iron mg/1 

·~Manganese mg/1 

Phenols mg/1 

S '.um mg/1 

SA.~PLE DP..TES 

VALUE 
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.lfate 

Turbidity 

mg/1 

NTU 

Annual Summary Report for Assessment Monitoring cont. 
Well Number: Facility ______________________ __ 

PARAMETERS UNITS 

, ... :···---------......,...-

APPENDIX IX PARAMETERS 

SAMPLE DATES 

VALUE 
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... ~, 

DATE OF REPORT: -------- SIGNATURE: ________________________ _ 

NAME (TYPED): ________________ _ 

.. 

: .... 
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