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1.0 INTRODUCTION

This document presents the Quality Assurance Project Plan (QAPP) for the RI/FS to be

performed at the Tomah Municipal Sanitary Landfill (TMSL) site in Tomah, Wisconsin. The

QAPP presents the organization, objectives, and specific Quality Assurance (QA) and Quality

Control (QC) procedures associated with the RI/FS at the TMSL. The overall objective of the

QAPP is to ensure compatibility between the project investigation and laboratory procedures and

state and federal requirements regarding data collection and usage. The procedures to be

implemented to ensure that the data collected during this investigation is precise, complete, and

representative of actual conditions are detailed in this QAPP. The contract laboratories (Enseco-

Wadsworth/Alert) general QAPP is also included as Appendix A of this document. The

Contract Laboratories (Enseco Wadsworth/Alert) general QAPP is also included as Appendix A

of this document.

1.1 Project Description/Background

The project description, including information on the site history, past data collection activities,

and existing site conditions is included in the Work Plan. The Work Plan also includes the

project objectives, a summary of RI/FS tasks to be performed, and a project schedule.

1.2 Sample Network Design and Rationale

The sample network design and rationale for sample locations is described in detail in

Section 4.0 of the Work Plan.
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1.3 Parameters to be Tested and Frequency

Sample matrices, analytical parameters and frequencies of sample collection can be found in

Table 1-1.

1.4 Data Quality Objectives

Data Quality Objectives (DQOs) are qualitative and quantitative statements which specify the

quality of the data required to support decisions made during RI/FS activities and are based on

the end uses of the data to be collected. As such, different data uses may require different levels

of data quality. Two analytical levels address the data uses and the QA/QC effort required to

achieve the desired level of quality appropriate for the Tomah Landfill Project. These levels

are:

• Screening (DQO Level 1): This provides the lowest data quality but the most rapid

results. It is often used for health and safety monitoring at the site, preliminary

comparison to ARARs, initial site characterization to locate areas for subsequent and

more accurate analyses, and for engineering screening of alternatives (bench-scale

tests). These types of data include those generated on-site through the use of HNu,

pH, conductivity, and other real-time monitoring equipment at the site.

• Confirmational (DQO Level 4): This provides the highest level of data quality and

is used for purposes of risk assessment, evaluation of remedial alternatives and PRP

determination. These analyses require full Contract Laboratory Program (CLP)

analytical and data validation procedures in accordance with EPA recognized

protocol. The parameters and matrices requiring Level 4 data are listed in Table 1-1.
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Investigative Samples Field Quality Control Samples

Sample Matrix

Surface Water

Sediment

Field Parameters

pH, temp.,
conductivity

Laboratory Parameters

RAS CLP VOCs
RAS CLP Metals

RAS CLP VOCs
RAS CLP Metals

Sample
Points*

4
4

4
4

Sampling
Rounds'*

1
1

1
1

Total
Samples

4
4

4
4

Field Field Trip
Duplicates Blanks Blanks

1 1 1
1 1

1 1
!

Matrix
Total*

7
6

7
6

Groundwater0 pH, temp.,
conductivity

RAS CLP VOCs
RAS CLP Metalsd

RAS CLP TCL/TAL*

7
11
4

7
11
4

1
2
1

1
2
1

10
15
7

' Matrix spike/matrix spike duplicate (MS/MSD) samples are required for organic analysis. Samples designated for MS/MSD analysis will be collected with extra volumes
at a frequency of one per group of 10 or fewer investigative samples. Triple the normal sample volumes will be collected for VOCs and double the normal volumes will
be collected for extractable organics.

" The first round of analytical data and hydrogeologic data obtained from the Phase I investigation, will be used to assess the monitoring network and the need for
additional data points. Additional rounds of groundwater sampling will be required to monitor groundwater quality at the site.

0 One trip blank will be submitted in each cooler shipped to the laboratory containing water samples for VOC analysis.

d Groundwater samples collected for metals analyses will be field filtered.

* Four of the 11 wells to be installed will be sampled for full TAL/TCL analysis as discussed in Section 3.1.2.
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1.5 Project Schedule

Samples are planned for collection in July of 1994. A project schedule is included in Section

5.0 of the Work Plan.
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

At the direction of the USEPA Remedial Project Manager, Dames & Moore has overall

responsibility for all phases of the RI/FS. Dames & Moore will provide project management,

perform the field investigation, prepare the RI report, and perform the subsequent feasibility

study. The project organization and key individuals of the Dames & Moore project team are

outlined in Section 6 of the Work Plan (Figure 6-1). The various quality assurance responsibi-

lities of key project personnel are defined below.

Remedial Project Manager/State Project Manager

The USEPA Remedial Project Manager (RPM) for this project will be Mr. Matt Mankowski.

The RPM has the overall responsibility for all phases of the RI/FS. The State Project Manager

will assist the RPM with oversight. The State Project Manager for this project will be

Ms. Wendy Anderson.

Contractor Program Director

The program director has overall responsibility for ensuring that the project meets EPA and PRP

objectives and Dames & Moore's quality standards. In addition, the program director is

responsible for technical quality control and project oversight, and will provide the site manager

with access to corporate management. The program director will:

• Approve all external reports (deliverables) before their submission to USEPA Region V;

• Ultimately be responsible for the preparation and quality of interim and final reports; and

• Represent the project team at meetings and public hearings.

Project Manager

The Project Manager is responsible for implementing the project, and has the authority to

commit the resources necessary to meet project objectives and requirements. The project

manager's primary function is to ensure that technical, financial, and scheduling objectives are
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achieved. The project manager will report directly to the USEPA Region V RPM/State Project

Manager and will provide the major point of contact and control for matters concerning the

project. The project manager will:

• Define project objectives and develop a detailed work plan schedule;

• Establish project policy and procedures to address the specific needs of the project as a
whole, as well as the objectives of each task;

• Acquire and apply technical and corporate resources as needed to ensure performance
within budget and schedule constraints;

• Orient all field leaders and support staff concerning the project's special considerations;

• Monitor and direct the field leaders;

• Develop and meet ongoing project and/or task staffing requirements, including
mechanisms to review and evaluate each task product;

• Review the work performed on each task to ensure its quality, responsiveness, and
timeliness;

• Review and analyze overall task performance with respect to planned requirements and
authorizations;

Field Manager

The project manager will be supported by the RI field manager. He is responsible for leading

and coordinating the day-to-day activities of the various resource specialists under his super-

vision. The RI field manager is an experienced environmental professional and will report

directly to the project manager. Specific field team leader responsibilities include:

• Provision of day-to-day coordination with the site manager on technical issues in specific
areas of expertise;
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• Development and implementation of field-related work plans, assurance of schedule
compliance, and adherence to management-developed study requirements;

• Coordination and management of field staff including sampling, drilling, and field
laboratory staff;

• Implementation of QC for technical data provided by the field staff including field
measurement data;

• Adherence to work schedules provided by the project manager;

• Preparation, review, and approval of text and graphics required for field team efforts;

• Coordination and oversight of technical efforts of subcontractors assisting the field team;

• Identification of problems at the field team level, discussion of resolutions with the site
manager, and provision of communication between team and upper management; and

• Participation in the preparation of the final report.

EPA Region V Quality Assurance Officer

EPA Region V Quality Assurance Officer has the responsibility to review and approve all

Quality Assurance Project Plans.

Laboratory Project Manager

• coordinates the completion and delivery of the final analytical report;

• ensures that client DQOs are met;

• oversees the overall completeness of the final analytical report.

Laboratory Operations Manager

• directs the laboratory's analytical programs

• coordinates projects and associated workloads;

• executes laboratory administrative functions;

• ensures compliance with appropriate analytical methods.
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Laboratory Quality Assurance Officer

• oversees laboratory quality assurance;

• oversees QA/QC documentation;

• oversees detailed data review;

• decides laboratory corrective actions, if required;

• provides technical representation of laboratory QA procedures;

• prepares of laboratory Standard Operation Procedures;

• approves the QAPP.

Laboratory Sample Custodian

• receives and inspects the incoming sample containers;

• records the condition of the incoming sample containers;

• signs appropriate documents;

• verifies chain of custody and its correctness;

• notifies laboratory project manager and laboratory analysts of sample receipt and
inspection;

• assigns a unique identification number and customer number, and enters each into the
data management system;

• arranges proper secure sample storage.

Analytical Group Coordinators

• implements and supervises all analytical activities pertaining to their respective analytical
groups (GC, GC/MS, Inorganics, etc.);

• coordinates projects and workloads;

• reviews raw data and analytical results.

Laboratory Analysts

• responsible for equipment maintenance and calibration;

• assume direct responsibility for data generation;
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• provide self-review of generated data;

• document sample analysis anomalies;

• provide inclusion of appropriate quality control samples into analysis scheme.

The primary responsibility for project quality rests with Dames & Moore's Project Director.

Independent quality assurance will be provided by the Laboratory Project Manager, the

Laboratory Analysts, the Analytical Group Coordinators, and the QA Officer as required prior

to release of all data to Dames & Moore.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

The Overall QA objective is to develop and implement procedures for field sampling, chain-of-

custody, laboratory analysis, and reporting that will provide results which are legally defensible.

Specific procedures for sampling, chain of custody, laboratory instruments calibration, laboratory

analysis, reporting of data, internal quality control, audits, preventive maintenance of field

equipment, and corrective action are described in other sections of this QAPP. The purpose of

this section is to address the specific objectives for accuracy, precision, completeness,

representativeness, and comparability related to the Tomah Landfill Project.

3.1 Level of Quality Control Effort

Field blanks, trip blanks, duplicates and matrix spike samples will be analyzed to assess the

quality of the data resulting from the field sampling program. Field and trip blanks consisting

of distilled water will be submitted to the analytical Laboratories to provide the means to assess

the quality of the data resulting from the field sampling program. Field blank samples are

analyzed to check for procedural contamination at the site which may cause sample

contamination. Trip blanks are used to assess the potential for contamination of samples due to

contaminant migration during sample shipment and storage. Duplicate samples are analyzed to

check for sampling and analytical reproducibility. Matrix spikes provide information about the

effect of the sample matrix on the preparation and measurement methodology. All matrix spikes

are performed in duplicate and are hereinafter referred to as MS/MSD samples. One matrix

spike/matrix spike duplicate will be collected for every 20 or fewer investigative samples.

The general level of the QC effort will be one field duplicate and one field blank for every 10

or fewer investigative samples. One volatile organic analysis (VOA) trip blank consisting of

distilled deionized ultra pure water will be included along with each shipment of aqueous VOA

samples.
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MS/MSD samples are investigative samples. Results are used to evaluate matrix effect on

analytes of interest. One MS/MSD sample will be collected/designated for every 20 or fewer

investigative samples per sample matrix (i.e., groundwater, surface water and sediment). The

number of duplicate and field blank samples to be collected are listed in Table 1-1. Sampling

procedures are specified in the Field Sampling Plan.

Laboratory control samples are integrated into each preparative batch according to those

procedures detailed in CLP analytical methods SOW/OLM01.9 for organics and SOW/ILM02.1

for inorganics. The laboratory control sample provides assessment data to determine if the

analytical process is within control criteria.

All sediment, surface water, and groundwater and will be sent to the Enseco-Wadsworth/Alert

Laboratory (Enseco) for analysis. The analysis will be performed according to RAS protocols

(Analytical Level IV) for organics and inorganics. The level of laboratory QC effort for RAS

analysis provided by Enseco is specified in the following CLP statements of work

(SOW/OLM01.9 for organic and SOW/ILM02.1 for inorganic analyses). Tables 3-1, 3-2, and

3-3 contain the quantitation levels for volatile organic compounds (VOCs), semivolatile organic

compounds (SVOCs), and inorganic compounds, respectively.

3.2 Accuracy, Precision, and Sensitivity of Analysis

The fundamental QA objective with respect to accuracy, precision, and sensitivity of laboratory

analytical data is to achieve the QC acceptance criteria of the analytical protocols.

The accuracy and precision requirements for RAS from the CLP are specified in SOW/OLM01.9

for organics and SOW/ILM02.1 for inorganics. The sensitivities required for CLP analyses will

be the Contract-Required Quantitation Limits (CRQLs) shown in Tables 3-1 and 3-2, and the

Contract-Required Detection Limits (CRDLs) shown in Table 3-3 of this QAPP. The Standard
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Operating Procedures (SOPs) for the field equipment to measure pH, conductivity, Eh, and

temperature are outlined in Appendix A of the Field Sampling Plan.

3.3 Completeness, Representativeness and Comparability

Completeness is a measure of the amount of valid data obtained from a measurement system

compared to the amount of data generated. It is expected that the CLP laboratory, Enseco, will

provide data meeting QC acceptance criteria for 95 percent or more for all samples tested using

the RAS. Following completion of the analytical testing, the percent completeness will be

calculated by the following equation:

Completeness = ft of samples in control x 100
# of samples attempted

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

characteristic of a population, parameter variations at a sampling point, a process condition, or

an environmental condition. Representativeness is a qualitative parameter which is dependent

upon the proper design of the sampling program and proper laboratory protocol. The sampling

network was designed to provide data representative of site conditions. During development of

this network, consideration was given to past waste disposal practices, existing analytical data,

physical setting and processes, and constraints inherent to the Superfund program. The rationale

of the sampling network is discussed in detail in the field sampling plan (FSP).

Representativeness will be satisfied by insuring that the FSP is followed, proper sampling

techniques are used, proper analytical procedure are followed and holding times of the samples

are not exceeded in the laboratory. Representativeness will be assessed by the analysis of field

duplicate samples.

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

The extent to which existing and planned analytical data will be comparable depends on the
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similarity of sampling and analytical methods. The procedures used to obtain the planned

analytical data, as documented in the QAPP, are expected to provide comparable data. These

new analytical data, however, may not be directly comparable to existing data because of

difference in procedures and QA objectives.
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TABLE 3-1
TARGET COMPOUND LIST (TCL) AND

CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Volatile* CAS Number
Water

1. Chloromethane
2. Bromomethane
3. Vinyl Chloride
4 . Chloroethane
5. Methylene Chloride

6 . Acetone
7. Carbon Disulfide
8. 1, 1-Dichloroethene
9. 1,1-Dichloroethane
10. l,2-Dichloroethene( total)

11. Chloroform
12. 1,2-Dichloroethane
13. 2-Butanone
14. 1,1, 1-Trichloroethane
15. Carbon Tetrachloride

16. Bromodichloromethane
17. 1,2-Dichloropropane
18. cis-l,3-Dichloropropene
19. Trichloroethene
20. Dibromochloromethane

21. 1,1,2-Trichloroethane
22. Benzene
23. trans-l,3-Dichloropropene
24. Bromoform
25. 4-Methyl-2-pentanone

26. 2-Hexanone
27. Tetrachloroethene
28. Toluene
29. 1,1,2,2-Tetrachloroethane
30. Chlorobenzene

31. Ethyl benzene
32. Styrene
33. Xylenes (total)

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-34-3
540-59-0

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1

79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1

591-78-6
127-18-4
108-88-3
79-34-5
108-90-7

100-41-4
100-42-5
1330-20-7

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

Quantitation Limits*

Low
Soil

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10

Med.
Soil

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200

On
Column
<ng)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)
(50)
(50)

(50)
(50)
(50)

Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.
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TABLE 3-2
TARGET COMPOUND LIST (TCL)

AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limit**

Semivolatile*

34. Phenol
35. bis(2-Chloroethyl) ether
36. 2-Chlorophenol
37. 1,3-Dichlorobenzene
38. 1,4-Dichlorobenzene

39. 1,2-Dichlorobenzene
40. 2-Methylphenol
41. 2,2-oxybis-

(1-Chloropropane) **
42. 4-Methylphenol
43. N-Nitroso-di-n-

dipropylamine

44. Hexachloroethane
45. Nitrobenzene
46. Isophorone
47. 2-Nitrophenol
48. 2,4-Dimethylphenol

49. bis(2-Chloroethoxy)
methane

50. 2,4-Dichlorophenol
51. 1,2,4-Trichlorobenzene
52. Naphthalene
53. 4-Chloroaniline

54. Hexachlorobutadiene
55. 4-Chloro-3-methylphenol
56. 2-Methylnaphthalene
57. Hexachlorocyclopentadiene
58. 2,4,6-Trichlorophenol

59. 2,4,5-Trichlorophenol
60. 2-Chloronaphthalene
61. 2-Nitroaniline
62. Dimethylphthalate
63. Acenaphthylene

64. 2,6-Dinitrotoluene
65. 3-Nitroaniline
66. Acenaphthene
67. 2,4-Dinitrophenol

CAS Number

108-95-2
111-44-4
95-57-8
541-73-1
106-46-7

95-50-1
95-48-7

108-60-1
106-44-5

621-64-7

67-72-1
98-95-3
78-59-1
88-75-5
105-67-9

Water
pg/L

10
10
10
10
10

10
10

10
10

10

10
10
10
10
10

111-91-1
120-83-2
120-82-1
91-20-3
106-47-8

87-68-3
59-50-7
91-57-6
77-47-4
88-06-2

95-95-4
91-58-7
88-74-4
131-11-3
208-96-8

606-20-2
99-09-2
83-32-9
51-28-5

10
10
10
10
10

10
10
10
10
10

25
10
25
10
10

10
25
10
25

Low
Soil

Med.
Soil

On
Column

330
330
330
330
330

330
330

330
330

330

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330

800
330
800
330
330

330
800
330
800

10000
10000
10000
10000
10000

10000
10000

10000
10000

10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000
10000
10000
10000

25000
10000
25000
10000
10000

10000
25000
10000
25000

(20)
(20)
(20)
(20)
(20)

(20)
(20)

(20)
(20)

(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(50)
(20)
(50)
(20)
(20)

(20)
(50)
(20)
(50)

Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.

** Previously known by the name of bis(2-chloroisopropyl) ether.
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TABLE 3-2
- Continued -

TARGET COMPOUND LIST (TCL)
AND CONTRACT REQUIRED QUANTITATION LIMITS (CRQL)

Quantitation Limit**

Semivolatile* CAS Number

68. 4-Nitrophenol 100-02-7
69. Dibenzofuran 132-64-9
70. 2,4-Dinitrotoluene 121-14-2
71. Diethylphthalate 84-66-2
72. 4-Chlorophenyl-

phenyl ether 7005-72-3

73. Fluorene 86-73-7
74. 4-Nitroaniline 100-01-6
75. 4,6-Dinitro-2-

methylphenol 534-52-1
76. N-Nitrosodiphenylamine 86-30-6
77 . 4-Bromophenyl-

phenyl ether 101-55-3

78. Hexachlorobenzene 118-74-1
79. Pentachlorophenol 87-86-5
80. Phenanthrene 85-01-8
81. Anthracene 120-12-7
82. Carbazole 86-74-8

83. Di-n-butylphthalate 86-74-2
84. Fluoranthene 206-44-0
85. Pyrene 129-00-0
86. Butylbenzylphthalate 85-68-7
87. 3,3-Dichlorobenzidine 91-94-1

88. Benzo( a) anthracene 56-55-3
89. Chrysene 210-81-9
90. bis(2-Ethylhexyl)

phthalate 117-81-7
91. Di-n-Octylphthalate 117-84-0
92. Benzo(b)fluoranthene 205-99-2

93. Benzo(k)fluoranthene 207-08-9
94. Benzo(a)pyrene 50-32-8
95. Indeno(l,2,3-cd)pyrene 193-39-5
96. Dibenzo(a,h)anthracene 53-70-3
97. Benzo(g,h,i)perylene 191-24-2

Water

25
10
10
10

10

10
25

25
10

10

10
25
10
10
10

10
10
10
10
10

10
10

10
10
10

10
10
10
10
10

Low
Soil

Med .
Soil

800
330
330
330

330

330
800

800
330

330

330
800
330
330
330

330
330
330
330
330

330
330

330
330
330

330
330
330
330
330

25000
10000
10000
10000

10000

10000
25000

25000
10000

10000

10000
25000
10000
10000
10000

10000
10000
10000
10000
10000

10000
10000

10000
10000
10000

10000
10000
10000
10000
10000

On
Column
(ng)

(50)
(20)
(20)
(20)

(20)

(20)
(50)

(50)
(20)

(20)

(20)
(50)
(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

(20)
(20)

(20)
(20)
(20)

(20)
(20)
(20)
(20)
(20)

Quantitation limits listed for soil/sediment are based on wet weight. The
quantitation limits calculated by the laboratory for soil/sediment, calculated
on dry weight basis as required by the contract, will be higher.
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TABLE 3-3
INORGANIC TARGET ANALYTE LIST (TAL)

Contract Required1'2

Detection Limit
Analyte

Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
Iron 100
Lead 3
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5
Silver 10
Sodium 5000
Thallium 10
Vanadium 50
Zinc 20

Cyanide 10

(1) Subject to the restrictions specified in the first page of Part G,
Section IV of Exhibit D (Alternate Methods - Catastrophic Failure)
any analytical method specified in SOW Exhibit 0 may be utilized as
long as the documented instrument or method detection limits meet
the Contract Required Detection Limit (CRDL) requirements. Higher
detection limits may only be used in the following circumstances:

If the sample concentration exceeds five times the detection limit
of the instrument or method in use, the values may be reported even
though the instrument or method detection limit may not equal the
Contract Required Detection Limit. This is illustrated in the
example below:

For lead:
Method in use = ICP
Instrument Detection Limit (IDL) = 40
Sample concentration = 200
Contract Required Detection Limit (CRDL) = 3

The value of 200 may be reported even though instrument detection
limit is greater than CRDL. The instrument or method detection
limit must be documented as described in Exhibit E.

(2) The CRDL are the instrument detection limits obtained in pure water
that must be met using the procedure in Exhibit E. The detection
limits for samples may be considerably higher depending on the
sample matrix.
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4.0 SAMPLING PROCEDURES

Sampling procedures are described in the Field Sampling Plan (FSP) (Work Plan Attachment B).
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5.0 SAMPLE CUSTODY

A sample is physical evidence of a condition collected from a site or from the environment. As

such, each sample must be documented in a manner that makes it legally defensible and which

provides all data necessary for proper analysis. Sample custody is addressed in three parts:

field sample collection, laboratory analysis, and final evidence files. Final evidence files,

including all originals of laboratory reports and purge files, are maintained under document

control in a secure area. Dames & Moore and Enseco personnel will complete all proper forms

for each sample taken and/or analyzed.

A sample or evidence file is under your custody if:

• the item is in actual possession of a person;

• the item is in the view of the person after being in actual possession of the person;

• the item was in actual physical possession but is secured to prevent tampering;

• the item is in a designated and identified secure area.

5.1 Field Chain of Custody Procedures

The sample packaging and shipment procedures summarized below will insure that the samples

will arrive at the laboratory with the chain of custody intact. The protocol for specific sample

numbering are included in the FSP, Attachment B of the Work Plan.
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5.1.1 Initiation of Chain-of-Custody Field Procedures

(a) The field sampler is personally responsible for the care and custody of the samples
until they are transferred or properly dispatched. As few people as possible should
handle the samples.

(b) All bottles will be tagged with sample numbers and locations.

(c) Sample tags are to be completed for each sample using waterproof ink unless
prohibited by weather conditions. For example, a logbook notation would explain
that a pencil was used to fill out the sample tag because the ballpoint pen would not
function in freezing weather.

(d) The Dames & Moore Tomah Landfill Project Manager will review all field
activities to determine whether proper custody procedures were followed during the
field work and decide if additional samples are required.

5.1.2 Field Logbooks/Documentation

Dedicated field logbooks will provide the means of recording data collection activities

performed. As such, entries will be described in as much detail as possible so that persons

going to the site could re-construct a particular situation without reliance on memory.

Field logbooks will be bound, field survey books or notebooks. Logbooks will be assigned to

field personnel, but will be stored in the document control center when not in use. Each logbook

will be identified by the project-specific document number.

The title page of each logbook will contain the following:

• Person to whom the logbook is assigned.

• Logbook number.

• Project name.

• Project start date, and

• End date.
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Entries into the logbook will contain a variety of information. At the beginning of each entry,

the date, start time, weather, names of all sampling team members present, level of personal

protection being used, and the signature of the person making the entry will be entered. The

names of visitors to the site, field sampling or investigation team personnel and the purpose of

their visit will also be recorded in the field logbook.

Measurements made and samples collected will be recorded. All entries will be made in ink and

no erasures will be made. If an incorrect entry is made, the information will be crossed out with

a single strike mark and initialed. Whenever a sample is collected, or a measurement is made,

a detailed description of the location of the station, which includes compass and distance

measurements, shall be recorded. The number of the photographs taken of the station, if any,

will also be noted. All equipment used to make measurements will be identified, along with the

date of calibration.

Samples will be collected following the sampling procedures documented in the Field Sample

Plan (FSP), Appendix B of the Work Plan. The equipment used to collect samples will be

noted, along with the time of sampling, sample description, depth at which the sample was

collected, volume and number of containers. A sample identification number will be assigned

prior to sample collection. Field duplicate samples, which will receive an entirely separate

sample identification number, will be tracked in such a way that the data users and not the

laboratory can identify the samples as duplicates.

5.1.3 Transfer of Custody and Shipment Procedures

(a) Samples are accompanied by a properly completed chain of custody form. The
sample numbers and locations will be listed on the chain of custody form. When

transferring the possession of samples, the individuals relinquishing and receiving

will sign, date, and note the time on the record. This procedure documents transfer
of custody of samples from the sampler to another person, to the permanent

laboratory, or to/from a secure storage area.
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(b) Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis, with a separate signed custody record enclosed in each
sample box or cooler. Shipping containers will be locked and secured with strapping

tape and custody seals for shipment to the laboratory. Custody seals will be
attached to the front right and back left of the cooler. The custody seals are covered

with clear plastic tape. The cooler is strapped shut with strapping tape in at least
two locations.

(c) Whenever samples are co-directed to a source or government agency, a separate
Sample Receipt is prepared for those samples and marked to indicate with whom
the samples are being co-directed. The person relinquishing the samples to the
facility or agency should request the representatives' signature acknowledging
sample receipt. If the representative is unavailable or refuses, this is noted in the
"Received By" space.

(d) All shipments will be accompanied by the Chain of Custody Record identifying the
contents. The original record will accompany the shipment, and the copies will be
retained by the sampler for returning to the sampling office.

(e) Samples will be shipped by a common carrier and a bill of lading will be used.
Receipts of bills of lading will be retained as part of the permanent documentation.
If sent by mail, the package will be registered with return receipt requested.
Commercial carriers are not required to sign off on the custody form as long as the
custody forms are sealed inside the sample cooler and the custody seals remain
intact.

5.2 Laboratory Chain of Custody Procedures

The designated Laboratory Sample Custodian receives and documents all sample submittals into

the Laboratory. The Laboratory Sample Custodian examines the condition, preservation, and

accompanying documentation of all submitted samples prior to the approval and formal

acceptance into the Laboratory. Any sample, preservation, or documentation discrepancies

(e.g., broken sample container, improper preservations, inadequate sample volume, poor
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documentation, etc.) are resolved before the sample is approved and actually accepted for

analyses. All required acceptance data is then recorded and documented in the Laboratory

Sample Log and Laboratory Computerized Data Management System. The sample is then

labeled with a unique code which allows traceability and placed in the secure sample storage area

for distribution to the appropriate analyst(s).

Custody protocols detailed in the CLP SOW/OLM01.9 and SOW/ILM02.1 are maintained.

5.3 Final Evidence Files Custody Procedures

Evidence files originating in the laboratory will be maintained in secure areas according to the

following schedule.

• Client Report Package (CLP) 2 years

• Laboratory Generated Records (Hardcopy) 7 years

• Electronically Stored Data 1 year
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6.0 CALIBRATION PROCEDURES AND FREQUENCY

This section describes procedures for maintaining the accuracy of all instruments and measuring

equipment which are used for conducting field tests and laboratory analyses. These instruments

and equipment will be calibrated prior to each use or scheduled on a periodic basis.

6.1 Field Instruments/Equipment

Instruments and equipment used to gather, generate, or measure environmental data will be

calibrated with sufficient frequency and in such a manner that accuracy and reproducibility of

results are consistent with the manufacturer's specifications.

Equipment to be used during field sampling will be examined to certify that it is operating

correctly. This includes checking the manufacturer's operating manual for each instrument to

ensure that all maintenance requirements are being observed. Field notes from previous

sampling trips will be reviewed so that the notations on any prior equipment problems are not

overlooked, and all necessary repairs to equipment have been carried out. A spare electrode will

be sent with each pH meter to be used for field measurements. Two thermometers will be sent

to sampling locations where measurement of temperature is required, including those locations

where a specific conductance probe/thermometer is required.

Calibration of field instruments is governed by the specific Standard Operating Procedure (SOP)

for the applicable field analysis method, and such procedures take precedence over the following

general discussion. Standard operating procedures are included in the Field Sampling Plan.

Calibration of field instruments will be performed at the intervals specified by the manufacturer

or more frequently as conditions dictate. Field instruments will include a pH meter,

thermometer, specific conductivity meter, combustible gas indicator, and Organic Vapor
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Photoionization Detector (PID). In the event that an internally calibrated field instrument fails

to meet calibration/checkout procedures, it will be returned to the manufacturer for service.

The pH meter will be calibrated with standard buffer solutions prior to the field trip. In the

field, the meter will be calibrated daily with two buffers before use. Calibration procedures and

frequency will be recorded in a field log book along with the lot numbers of the buffer. General

calibration procedures for pH meters, specific conductivity meters and thermometers are

described below:

pH Calibration

• Temperature of sample and buffer should be the same.

• Connect pH electrode into pH meter and turn on pH meter.

• Set temperature setting based on the temperature of buffer; place electrode in first
buffer solution.

• After reading has stabilized, adjust "CALIB" knob to display correct value.

• Repeat procedure for second buffer solution.

• Place pH electrode in the sample and record the pH as displayed.

• Remove pH electrode from sample and rinse off with distilled water.

• The pH meter must be recalibrated every time it is turned off and turned back on, or
in the event that it starts giving erratic results.

The calibrations performed, standards used, and sample pH values are to be recorded in the field

notebook. Appropriate new batteries will be purchased and kept with the meters to facilitate

immediate replacement in the field as necessary.
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Temperature Calibration

Temperature measurements are carried out utilizing a thermometer. The thermometers must be

inspected before use to ensure there is no mercury separation. The thermometers should be

rechecked in the field before and after use to see if the readings are logical and the mercury is

still intact. The thermometers should be checked biannually for calibration, by immersing them

in a bath of known temperature until equilibrium is reached. They should be discarded if found

to have more than 10% error. The reference thermometer used for the bath calibration should

be National Bureau of Standards (NBS) traceable.

Conductivity Meter Calibration

The conductivity cells of the specific conductivity meter will be cleaned and checked against

known conductivity standards before each field trip. In the field, the instrument will be checked

daily with NBS traceable standards. The calibration procedure is described below.

• Place the probe in conductivity calibration standard solution.

• Set temperature knob for temperature of standard solution.

• Turn to appropriate scale and set the instrument for the value of the calibration
standard.

• Rinse off the electrode with distilled water.

• Measure the conductivity for distilled water to be used for a field blank, making sure
temperature is set correctly for temperature of solution to be tested.

• If the conductivity of blank (distilled water) is high, it must be discarded and a new
blank sample procured.

All readings and calibrations should be recorded in the field notebook.
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Organic Vapor Analyzer (OVA)/Photoionization Detector (PED)

The OVA will be checked daily by use of the internal calibration mechanism. The PID will be

calibrated daily with a gas of known concentration.

6.2 Laboratory Instruments

Enseco uses specific procedures for the operation and calibration of all analytical instruments.

Along with proper maintenance, these practices ensure optimum instrument performance and

accuracy. These procedures include proper operator training and supervision; mandatory

instrument performance specifications; and systematic instrument calibration, verification, and

monitoring schedules.

The calibration procedures detailed in SOW/OLM01.9 for organic analysis and SOW/ILM02.1

for inorganic analysis will be followed. Calibration criteria will be met before sample analysis

is initiated. The laboratory adheres to the calibration frequencies established for both the

organic and inorganic SOWs.
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7.0 ANALYTICAL PROCEDURES

All groundwater samples, surface water samples, and sediment samples collected during field

sampling activities for the Tomah Landfill RI will be analyzed by Enseco according to the

methods presented in Table 1-1.

7.1 Laboratory Analysis

Routine Analytical Services (RAS) Laboratory Procedures

All samples for CLP target compound list (TCL) VOAs and semivolatiles and CLP target

analyte list (TAL) inorganic (total metals and cyanide) will be analyzed according to analytical

procedures set forth in the U.S. EPA CLP RAS SOW (OLM01.9) for organics analysis and RAS

SOW (TLM02.1) for inorganic analysis.

7.2 Field Screening Analytical Protocols

The procedures for field measurement of pH, temperature, and .specific conductivity are

described in the SOPs in Appendix A of the Field Sampling Plan Work Plan (Attachment B).
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8.0 INTERNAL QUALITY CONTROL CHECKS

8.1 Field Sample Collection

Please see FIELD SAMPLING PLAN (FSP) for initial QC check procedures. The assessment

of field sampling precision and accuracy will be made through collection of field duplicates and

field blanks in accordance with the applicable procedures described in the Field Sampling Plan

(Work Plan Attachment B).

8.2 Field Measurement

QC procedures for pH, conductivity, and temperature measurements are limited to checking the

reproducibility of the measurement by obtaining multiple readings on a single sample or standard

and by calibrating the instruments.

8.3 Laboratory Analysis

8.3.1 Quality Assurance Program

The laboratory has a written Quality Assurance/Quality Control program which provides rules

and guidelines to ensure the reliability and validity of work conducted at the laboratory.

Compliance with the QA/QC program is coordinated and monitored by the laboratory's Quality

Assurance Unit (QAU), which is independent of the operating departments.

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.
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• Ensure that all analytical processes are conducted according to established program
or laboratory procedures.

• Monitor the performance of the laboratory by a systematic inspection program and
provide for corrective action as necessary.

• Ensure control of analytical processes by comparison of laboratory generated QC data
to those of specific procedures or programs.

8.3.2 Laboratory Quality Control Checks

The laboratory will perform those QC checks specified in SOW/OLM01.9 and SOW/ILM02.1.

Specified within these procedures are the types, frequencies, and criteria of all quality control

checks required by the CLP.

The laboratory will document, in each data package provided, that both initial and ongoing

instrument and analytical QC functions have been met. Any samples analyzed in non-

conformance with the QC criteria will be reanalyzed by the laboratory, if sufficient sample

volume is available. If reanalysis cannot be performed or if reanalysis indicates that QC data

failure is matrix dependent, the circumstance will be addressed in the narrative which

accompanies each sample case.
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

9.1 Data Reduction

9.1.1 Field Measurements and Sample Collection

Raw data from field measurements and sample collection activities will be appropriately recorded

in the field log book. If the data are to be used in the project reports, they will be reduced and

summarized and the method of reduction will be documented in the report.

9.1.2 Laboratory Services

All samples collected at the Tomah Landfill site will be sent to Enseco/Wadsworth Alert. Data

reduction, evaluation, and reporting for samples analyzed by the laboratory will be performed

according to specifications outlined in the CLP RAS SOWs (OLM01.9 and ILM02.1). Data

validation will then be performed by qualified and experienced Dames & Moore analytical

QA/QC personnel.

9.2 Data Validation

Validation will be accomplished by comparing the contents of the data packages and QA/QC

results to the requirements contained in the corresponding RAS methods. Qualified and

experienced Dames & Moore analytical QA/QC personnel will examine raw data such as

GC/MS Total Ion Current (TIC) chromatograms, GC chromatograms, and mass spectra,

Inductively Coupled Argon Plasma (ICAP) and Flame/Furnace Atomic Absorption (FAA) data

reports, and data station printouts to ensure that reported results are accurate. Analytical data

validation will be performed according to the National Functional Guidelines For Organic Data

Review (USEPA, June, 1991) and the Laboratory Data Validation Functional Guidelines For

Evaluating Inorganics Analyses (USEPA, July, 1988).
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9.3 Data Reporting

The RAS analytical laboratories will prepare and submit full analytical and QC reports to the

Dames & Moore Tomah Landfill Project Manager in compliance with requirements of the CLP

to include the following (as applicable):

1. Narrative including statement of samples received, description of any deviations from
RAS procedures, explanation of qualifications regarding data quality, and any other
significant problems encountered during analysis.

2. An organic QA/QC report summarizing surrogate spike results (Form IT), MS/MSD
results (Form HI), GC/MS instrument performance checks (Form V), GC/MS internal
standard area summaries (Form VIII) and method blank summaries (Form IV).

3. An inorganic and organic sample data package (Form I).

4. All calibration data associated with sample analyses (Organics Forms VI, VII,
Inorganics Form II).

5. Field and laboratory chain-of-custody documentation pertaining to each sample
delivery group analyzed.

All data generated for the Tomah Landfill RI/FS will be computerized in a format organized to

facilitate data review and evaluation. The computerized data set will include the data flags

provided by Enseco in accordance with the National Functional Guidelines For Organic Data

Review (USEPA, June, 1991) and the Laboratory Data Validation Functional Guidelines for

Evaluating Inorganic Analyses (USEPA, July, 1988) as well as additional comments of the Data

Reviewer. The laboratory-provided data flags will include such items as: 1) concentration

below required detection limit, 2) estimated concentration due to poor recovery below required

detection limit, 3) estimated concentration due to poor spike recovery, and 4) concentration of

chemical also found in laboratory bank. The Data Reviewer comments will indicate that the
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reviewed data are: 1) usable as a quantitative concentration, 2) usable with caution as an

estimated concentration, or 3) unusable due to out-of-control QC results.

The Tomah Landfill site RI/FS data set will be available for controlled access by the Project

Manager, and authorized personnel using a site-specific code. The complete data set will be

incorporated into the RI report. A more detailed description of data management procedures

will be provided in the Data Management Plan (DMP) (Work Plan Attachment D).
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10.0 PERFORMANCE AND SYSTEM AUDITS

Performance and system audits of both field and laboratory activities will be conducted to

verify that sampling and analysis is performed in accordance with the procedures established in

the FSP and QAPP. The audits of field and laboratory activities include two separate,

independent parts: Internal and External audits.

10.1 Field Audits

Internal audits of field activities (sampling and measurements) will be conducted by the Dames

& Moore QA Officer and/or Field Team Leader. The audits will include examination of field

sampling records, field instrument operating records, sample collection, handling and packaging

in compliance with the established procedures, maintenance of QA procedures, chain of custody,

etc. These audits will occur at the onset of the project to verify that all established procedures

are followed. Follow-up audits will be conducted to correct deficiencies, and to verify that QA

procedures are maintained throughout the entire project. The audits will involve review of field

measurement records, instrumentation calibration records, and sample documentation.

External audits will be conducted by U.S. EPA Region V Central Regional Laboratory (CRL)

and/or Central District Office (CDO).

10.2 Internal Audits

Enseco maintains an internal system of performance and systems audits to verify the quality of

its measurement systems. These audits are conducted on a regular basis as a part of normal

Laboratory operations.
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The QA department conducts data audits of randomly selected projects. This data review is

referred to as a Level IV review. The Level IV review involves verification of the presence and

correctness of the Level I, II, and III reviews as well as checking the sample data back to bench-

level for each project audited. A report is compiled of any data package errors and corrective

action plans are implemented to eliminate repetition of these errors. An ongoing tally of the

types of errors is used to address problem areas with additional training and education. The

frequency of the level IV review is determined by the error rate found. The checklists used for

Level IV reviews are available upon request.

On an annual basis, the QA Manager audits the laboratory facilities. The audits include logbook

review, chromatogram review, equipment inspection, and compliance with Laboratory SOPs.

Audit reports are submitted to the General Manager, Regional QA Director, Laboratory

Manager, and Group Coordinators. The Group Coordinators are required to respond in writing

to the QA Manager with the corrective actions taken. Depending on the nature of the problems

found, follow-up audits are conducted to determine that corrective actions were sufficient and

appropriate. Audit reports and checklists are available upon request.

10.3 External Laboratory Certification, Audits, and Approvals

Enseco has been an active participant in the USEPA Contract Laboratory Program (CLP) since

1985. In addition, the Laboratory participates in a number of other federal, state, and private

Laboratory Certification, Audit and/or Approval Programs to demonstrate its analytical

capabilities and expertise. Participation in these programs require the Laboratory to demonstrate

acceptable Laboratory performance through satisfactory completion of routine systems and/or

performance audits. As a part of its certification by these various federal, state, and private

agencies, Enseco submits to on-site external systems audits. The inspection audits evaluate the

adequacy of Laboratory personnel, equipment, documentation, and QA/QC. Performance audits

require satisfactory blind analyses of unknown intralaboratory performance evaluation samples.
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A listing of Laboratory Certifications, Audits, and/or Approvals currently maintained by the

Laboratory is available upon request.

10.4 Voluntary Intralaboratory Performance Evaluations

Enseco participates in Intralaboratory Performance Evaluations administered by the Laboratory

QA Manager. The QA Manager periodically submits single blind performance evaluation

samples into the Laboratory to assess analytical performance. These single blind performance

evaluation samples are generated in-lab by the QA Manager or obtained from various

commercial and regulatory sources. When internal criteria are not met with these Performance

Evaluation samples, the Laboratory Manager and appropriate Group Coordinators are notified.

They must determine what caused the out-of-control situation and respond to the QA Manager

in writing with the corrective action taken. Additional samples of known concentration may then

be submitted to determine whether or not the corrective action taken was sufficient.
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11.0 PREVENTATTVE MAINTENANCE PROCEDURES

11.1 Field Instruments/Equipment

The field equipment for this project includes thermometers, pH meter, and conductivity meter.

Specific preventative maintenance procedures to be followed for field equipment are those

recommended by the manufacturer.

Field instruments will be checked and calibrated in the warehouse before they are shipped or

carried to the field. These instruments will be checked and calibrated daily before use.

Calibration checks will be performed after every 10 samples and will be documented on the

Field Meter/Calibration Log Sheets (Figure 11-1).

Critical spare parts such as tape, pH probes, electrodes and batteries will be kept on-site to

minimize instrument down time. Backup instruments and equipment should be available on-site

or within one-day shipment to avoid delays in the field schedule.

11.2 Laboratory Instruments

All laboratory analysts receive proper training in the operation of applicable instruments prior

to actual sample analysis. This training may include attendance at the instrument manufacturer's

operator training classes, seminars with in-lab instruction, and supervision by the group

coordinators. This training is documented and updated as appropriate.

For GC and GC/MS instruments, selected operators have been trained to perform routine

maintenance procedures (e.g., changing oven fans, replacing electronic control boards, changing

vacuum pump oil, cleaning, etc.). Additionally, the Laboratory maintains service contracts with

the manufacturers for some of the major instrumentation. For other instrumentation, operators
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perform routine maintenance (e.g., changing electrodes, changing bulbs, etc.). Routine

maintenance procedures allow the Laboratory workload to be scheduled around planned

downtime.

Laboratory Instrument Service Logbooks are assigned to document the service of all equipment

included within this program. A substantial spare parts inventory is also maintained to assure

timely repair of instruments. When routine maintenance procedures do not correct a problem

with instrumentation, outside repair services are available on a next-day basis. The Laboratory

does not maintain test equipment used in the maintenance of instrumentation. Service

representatives bring the necessary test equipment for this evaluation.

Additional specified preventive maintenance procedures for Laboratory instruments are listed in

Table 11-1.



Figure 11-1
INSTRUMENT CALIBRATION LOG

INSTRUMENT:

MANUFACTURER:

MODEL NUMBER:

SERIAL NUMBER:

DAMES & MOORE ASSET NUMBER:

DATE ACQUIRED OR SERVICED:

ORIGINAL OR PREVIOUS CALIBRATION DATE:

CALIBRATED BY:

NOTES ON ORIGINAL OR PREVIOUS CALIBRATION:

CALIBRATION SCHEDULE: (circle one) DAILYMONTHLYYEARLY

MAINTENANCE SCHEDULE: (circle one) DAILYMONTHLYYEARLY

CURRENT CALIBRATION RECORD:

DATE: TIME:

CALIBRATION STANDARD(S) USED:

CONCENTRATION(S):

PROCEDURE (describe briefly):

DEFICIENCIES: (if any):

CALIBRATION PLOTS OR GRAPHS (attach, if any)

SIGNATURES:

Date:

Technician:

Laboratory Manager:

SYSTEMS OR PERFORMANCE AUDIT:

AUDIT REPORT:

SIGNATURE:
Auditor:

QA Manager:

.Date:.

Date:
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Table 11-1

ROUTINE PREVENTAITVE MAINTENANCE PROCEDURES AND SCHEDULES

Instrument Maintenance Procedures/Schedule Spare Parts in Stock

Gas Chromatograph/
Mass Spectrometry
(GC/MS)

1. Replace pump oil as needed
2. Change septa weekly or as often

as needed
3. Change gas line dryers as needed
4. Replace electron multiplier as

often as needed
5. Replace glass jet spliter as needed
6. Replace GC injector glass liner

weekly or as often as needed
7. Replace GC column as needed
8. Check to ensure the gas supply is

sufficient for the day's activity,
and the delivery pressures are set
as described in the SOP.

1. Syringes
2. Septa
3. Various

Electronic
components

4. glass jet
spliter

5. GC column
6. glass liner

Gas Chromatograph

Purge and Trap
Sample concentrator

1. Replace pump oil as needed 1,
2. Change septa weekly or as often 2.

as needed 3.
3. Change gas line dryers as needed 4.
4. Replace GC injector glass liner 5.

weekly or as needed
5. Replace GC column as needed
6. Clean/Replace GC detector as needed
7. Check to ensure the gas supply

is sufficient for the day's activity,
and the delivery pressures are set
as described in the SOP.

1. Replace trap as needed 1.
2. Decontaminate the system after 2.

running high concentration samples
or as reguired by blank analysis 3

3. Check system leak daily or as
often as needed

4. Check to ensure the gas supply is
sufficient for the day's activity,
and the delivery pressures are set 4.
as described in the SOP.

Syringes
Septa
detectors
glass liner
GC column

Spare traps
Spare
sparger
various
electronic
components
/circuit
boards
Plumbing
supplies -
tubing
fitting.
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TABLE 11-1
- Continued -

ROUTINE PREVENTATTVE MAINTENANCE PROCEDURES AND SCHEDULES

Instrument Maintenance Procedures/schedule Spare Parts in StocX

Inductively Coupled
Plasma Spectrometer
(ICP)

Graphite Furnace
Atomic Spectro-
photomer (GFAA)

Mercury Analyzer

Technicon
Autoanalyzer II

1. Clean torch assembly as needed.
2. Clean nebulizer as needed.
3. Check to ensure the gas supply is

sufficient for the day's activity,
and the delivery pressures are set
as described in the SOP.

1. Change graphite contact rings as
needed

2. Check optics as needed.
3. Clean quartz window as needed.
4. Check to ensure the gas supply is

sufficient for the day's activity,
and the delivery pressures are set
as described in the SOP.

1. Clean tubing and guartz cell
weekly or as often as needed

2. Clean aspirator as necessary
3. Check to ensure the gas supply

is sufficient for the day's
activity, and the delivery
pressures are set as described
in the SOP.

1. Inspect pump tubes and replace
as needed.

2. Check to ensure the gas supply is
sufficient for the day's activity,
and the delivery pressures are set
as described in the SOP.

1. Spare torch &
mixing chamber
2. Spare

nebulizer.

1. Contact
rings

1. Quartz cells
2. Aspirator

1. Pump tubes
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TABLE 11-1
- Continued -

ROUTINE PREVENTATTVE MAINTENANCE PROCEDURES AND SCHEDULES

Maintenance Procec Spare Parts in Stock

pH Meter

Specific
Conductivity

Check battery (if used in field);
and replace if discharged
After use in samples containing
free oil, wash the electrode in
soap and rinse thoroughly with
water. Immerse the lower third
of the electrode in diluted HCL
(1:9) solution for 10 minutes
to remove any film formed. Rinse
thoroughly with water.
Keep electrode properly filled
with appropriate filling
electrolyte solution.

Check battery (if used in field);
and replace if discharged.
After use in samples containing
free oil, wash the electrode in
soap and rinse thoroughly with
water. Immerse the lower third of
the electrode in diluted HCL (1:9)
solution for 10 minutes to remove
any film formed. Rinse thoroughly
with water.
Keep electrode properly filled
with appropriate filling
electrolyte solution

1. Standard
buffer-
solutions

2. Filling
electrolyte
solution

3. spare
electrode

1. Standard
solution

2. Filling
electrolyte
solution

3. Spare
electrodes
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12.0 SPECIFIC ROUTINE PROCEDURES TO ASSESS
DATA PRECISION, ACCURACY, AND COMPLETENESS

12.1 Field Measurements

Field data will be assessed by the site Quality Control (QC) Officer. The site QC Officer will

review the field results for compliance with the established QC criteria that are specified in the

QAPP and FSP. Accuracy of the field measurements will be assessed using daily instrument

calibrations, calibration checks, and analysis of blanks. Precision will be assessed on the basis

of reproducibility by multiple readings of a single sample. Data completeness will be calculated

using Equation 12-1.

Valid Data Obtained
Completeness = x 100 (12-1)

Total Data Planned

12.2 Laboratory Data

Laboratory results will be assessed for compliance with required precision, accuracy,

completeness and sensitivity as follows:

12.2.1 Precision

Precision of laboratory analysis will be assessed by comparing the analytical results between

matrix spike/matrix spike duplicate (MS/MSD) for organic analysis, and laboratory duplicate

analyses for inorganic analysis. The relative percent difference (%RPD) will be calculated for

each pair of duplicate analysis using equation 12-2.
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% RPD = S ~ D x 100 (12-2)
(5 + D)/2

Where:

S = First sample value (original or MS value)

D = Second sample value (duplicate or MSD value)

12.2.2 Accuracy

Accuracy of laboratory results will be assessed for compliance with the established QC criteria

specified in the organic and inorganic SOWs. QC elements used for accuracy evaluations

include MS/MSDs, LCSs and surrogate spikes. The percent recovery (%R) of matrix spike

samples will be calculated using equation 12-3.

% R = AJI* x 100 (12-3)

Where:

A = The analyte concentration determined experimentally from the spiked
sample;

B = The background level determined by a separate analysis of the unspiked
sample and;

C = The amount of the spike added.

Accuracy calculations for surrogate spikes and LCSs are stated in Equation 12-4.

Observed Concentration
%R = x 100 (12-4)

Spiked Concentration
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12.2.3 Completeness

The data completeness of laboratory analyses results will be assessed for compliance with the

amount of data required for decision making. The completeness is calculated using Equation

12-1.

12.2.4 Sensitivity

The achievement of method detection limits depends on instrumental sensitivity and matrix

effects. Therefore it is important to monitor the instrumental sensitivity to ensure the data

quality through constant instrument performance. The instrumental sensitivity will be monitored

through the analysis of method blanks, calibration check samples, and laboratory control

samples, etc.
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13.0 CORRECTIVE ACTIONS

Corrective actions may be required for two classes of problems: analytical and equipment

problems and noncompliance problems. Analytical and equipment problems may occur during

sampling and sample handling, sample preparation, laboratory instrumental analysis, and data

review.

13.1 Sample Collection/Field Measurements

Technical staff and project personnel will be responsible for reporting all suspected technical or

QA nonconformances or suspected deficiencies of any activity or issued document to the Field

Manager. This Field Manager and Project QA Manager will be responsible for assessing the

suspected problem's potential for impacting the quality of the data. If it is determined that the

situation warrants a corrective action, then a nonconformance report will be initiated by the

manager.

The manager will be responsible for ensuring that corrective actions for nonconformances are

initiated by:

• evaluating all reported nonconformances;

• controlling additional work on nonconforming items;

• determining disposition or action to be taken;

• maintaining a log of nonconformances;

• reviewing nonconformance reports and corrective actions taken;

• ensuring nonconformance reports are included in the final site documentation in
project files.

If appropriate, the Field Manager will ensure that no additional work, dependent on the

nonconforming activity, is performed until the corrective actions are completed.



Tomah Municipal Sanitary Landfill
Quality Assurance Project Plan

Section 13.0
March 10, 1994

Revision:
Page 2 of 3

Corrective action for field measurements may include:

• Repeat the measurement to check the error;

• Check for all proper adjustments for ambient conditions such as temperature;

• Check the batteries;

• Re-Calibration;

• Check the calibration;

• Replace the instrument or measurement devices;

• Stop work (if necessary).

The Field Manager or Project Manager or his designee is responsible for all site activities. In

this role, the RI Coordinator at times is required to adjust the site programs to accommodate site

specific needs. When it becomes necessary to modify a program, the responsible person notifies

the RI Coordinator of the anticipated change and implements the necessary changes after

obtaining the approval of the RI Coordinator. The change in the program will be documented

on the field change request (FCR) that will be signed by the initiators and the project manager.

The FCR for each document will be numbered serially as required. The FCR shall be attached

to the file copy of the affected document. The RI Coordinator must approve the change in

writing or verbally prior to field implementation , if feasible. If unacceptable, the action taken

during the period of deviation will be evaluated to determine the significance of any departure

from established program practices and action taken.

The RI Coordinator for the Tomah Landfill site is responsible for the controlling, tracking, and

implementation of the identified changes. Reports on all changes will be distributed to all

affected parties which include the U.S. EPA RPM. The RPM will be notified whenever

program changes in the field are made.
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13.2 Laboratory Analyses

Laboratory Corrective Actions- CLP or CRL RASs

For the CLP Routine Analytical Services (RASs), corrective action is implemented at several

different levels. The laboratories performing CLP SOW analyses are required to have written

SOPs specifying corrective actions to be taken when analytical errors are discovered or the

analytical system is determined to be out of control. The SOPs require documentation of the

corrective actions and notification by the analyst about the errors and corrective procedures.
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14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

In addition to the audit reports submitted to the site manager in accordance with QAPP Section

12.0, a monthly progress report is submitted to the Dames & Moore Tomah Landfill Project

Manager which addresses all Quality Assurance issues. The final RI and FS report will contain

QA sections that summarize data quality information collected during the project.

14.1 Laboratory Quality Assurance Reports to Management

Two types of QA reports are issued by Enseco; internal reports to management and project

reports to clients.

14.1.1 Internal QA Reports

On a monthly basis, the QA Manager prepares a report for Laboratory Management which

provides management with a meaningful assessment of the quality of the Laboratory's products

and services. This report includes the monthly assessments of: The results of any internal or

external performance audits or clients visits; a description of any performance Evaluation (PE)

samples, results received, and any corrective action responses, if applicable; performance on

major contracts, certification changes; tracking and reporting of Key Resource Indicators (KRIs);

and any additional comments or recommendations.

14.1.2 Project Reports

The Project Manager presents a QC report to the client representative at the completion of a

sample and/or analytical project. The QC report may include LCSs, blanks, and any

corresponding MS/MSD data if available. Any problems along with the corresponding

corrective actions are documented in a QC Narrative.
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1.0 INTRODUCTION, OBJECTIVES AND POLICIES

1.1 Introduction

Enseco-Wadsworth/ALERT Laboratories was founded as a
metallurgical laboratory in 1938, but turned to environmen-
tal testing in the late 1970s and has concentrated on
analysis of air, water, soil and hazardous and municipal
waste ever since. With nearly 300 employees at the
headquarters and principal laboratory in North Canton, Ohio
and branch laboratories in Pittsburgh and Tampa, Enseco-
Wadsworth/ALERT was one of the five largest independent
environmental testing laboratories in the United States
prior to its acquisition by Corning, Inc. in 1991 and
affiliation with the Enseco network of environmental
testing laboratories, the nation's largest such organiza-
tion.

ANALYTICAL SERVICES

Enseco-Wadsworth/ALERT Laboratories provides a number of
environmental analytical services which aid private
industry, engineering consultants, and government agencies
with technical aspects of environmental control and
regulatory compliance. These analytical services are
designed to fulfill the analytical requirements of major
federal and state environmental regulations.

1.2 Objectives and Policies

The objective of Enseco-Wadsworth/ALERT Laboratories'
Quality Assurance/ Quality Control Program is to provide
legally and scientifically valid laboratory services. This
QA/QC program directs organizational adherence to a system
of mandatory operating practices and procedures which
ensure that all generated laboratory data are scientifical-
ly correct, legally defensible, and fulfilling of applica-
ble regulatory requirements. These component QA/QC
operating procedures involve both technical and evidentiary
aspects of all Enseco-Wadsworth/ALERT Laboratories sampling
and analytical services, including mobile laboratory opera-
tions. These procedures are documented in the Laboratory
Quality Control SOP Manual, which is available for inspec-
tion at the laboratory.
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Enseco-Wadsworth/ALERT Laboratories' QA/QC program contains
component Sampling and Analytical Quality Control Programs.
The Sampling QC Program combines appropriate technical
sample collection, preservation, and transport consider-
ations with evidentiary documentation and chain-of-custody
possession requirements. The Analytical QC Program
provides a system of standard operating procedures which
maintain high quality standards of operation throughout all
laboratory analytical activities. In addition, this
Analytical QC Program provides continuous, documented
surveillance and evaluation of acceptable analytical method
performance through the systematic insertion of various
quality control samples into at least 10% of all laboratory
analyses.

For the purpose of this document, the term Laboratory
refers to Enseco-Wadsworth/ALERT Laboratories and Mobile
Operations refers to the mobile on-site laboratories
operated by Enseco-Wadsworth/ALERT Laboratories.
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2.0 PROJECT DESCRIPTION - NOT USED
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3.0 LABORATORY RESPONSIBILITY AND ORGANIZATION

The general responsibilities of key personnel with respect to
QA/QC are as follows: (see Figure 3-1)

3.1 General Manager

The General Manager is responsible for the planning of the
analytical growth and development of all laboratory sites.
This person is involved in productivity assessments for
each facility and determines the direction each will take
to meet the analytical needs of the client. Additional
responsibilities include ensuring that all analytical
programs comply with regulatory needs.

3.2 Laboratory Manager

The Laboratory Manager's duties and responsibilities
include the following:

• Direct the laboratory's analytical programs, including
mobile laboratory activities.

• Coordinate projects and associated workloads.

• Execute laboratory administrative functions.

• Ensure compliance with appropriate analytical method
and instrument performance specifications (see Chap-
ters 8 and 9).

The Laboratory Manager reports to the General Manager.

3.3 Laboratory Business Development Director

The Laboratory Business Development Director is responsible
for coordinating the Project Management and Marketing
efforts of the Laboratory. This involves ensuring that the
client's Data Quality Objectives and analytical needs are
met. The Business Development Director reports to the
General Manager.
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3.4 Regional QA Director

The Regional QA Director is responsible for:

• Overseeing the implementation of the QA Plan within
the Region to ensure compliance with the QA objec-
tives.

• Assisting staff in maintaining regulatory analytical
compliance.

• Directing and assisting the facility QA staff in
meeting the responsibilities of the facility Quality
Assurance Department at each facility in the Region as
described below.

• Providing training opportunities relating to QA for
both QA and laboratory staff.

• Conducting seminars on QA issues for Clients.

• Assisting facility QA Directors and managers in
resolution of data quality inquiries.

• Serving as a member of the QA Committee.

• Serving as a channel of communications between the
Vice President/General Manager and the facility QA
groups.

• Meeting client requirements.

The Regional QA Manager reports to the General Manager.

3.5 QA/QC Manager

The Laboratory QA/QC Manager supervises QA functions
pertaining to laboratory analytical operations. These
responsibilities include ensuring that laboratory standard
operating procedures meet current industry standards.

The Laboratory QA/QC Manager implements, supervises, and
evaluates QC functions pertaining to all laboratory
analytical operations, including mobile laboratory analy-
ses. Primary duties include the following:
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• Managing certification and approval programs.

• Maintaining precision and accuracy records for each
analytical parameter.

• Conducting internal QC audits.

• Overseeing corrective action as indicated by internal
QC data.

• Implementing, supervising, and evaluating Internal
Quality Control Program (see Chapter 11).

• Administering and evaluating Performance and System
Audits (see Chapter 12).

• Assessing data precision, accuracy, and completeness
(see Chapter 14).

• The QA/QC Manager has the authority to stop work
within the laboratory in the event of enforcing
corrective action measures (see Chapter 15).

The QA/QC Manager reports to the Laboratory Manager. In
addition, the QA/QC Manager reports to the Regional QA
Director.

3.6 Organic Manager

The Organic Manager is responsible for:

• Directing the Organic Laboratory's analytical pro-
grams, including mobile laboratory activities.

• Coordinating projects and associated workloads.

• Executing departmental administrative functions.

• Ensuring compliance with appropriate analytical method
and instrument performance specifications (see Chap-
ters 8 and 9).

• Supervising all analytical activities in the organic
department.

• Participate on the Organic Technical Committee.
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The Organic Manager reports to the Laboratory Manager.

3.7 Inorganic Manager

The Inorganic Manager is responsible for:

• Directing the Inorganic Laboratory analytical pro-
grams, including mobile laboratory activities.

• Coordinating projects and associated workloads.

• Executing departmental administrative functions.

• Ensuring compliance with appropriate analytical method
and instrument performance specifications (see Chap-
ters 8 and 9).

• Supervising all analytical activities in the inorganic
department.

• Participate on the Inorganic Technical Committee.

The Inorganic Manager reports to the Laboratory Manager.

3.8 Sample Custodians

The Sample Custodians' duties and responsibilities include
the following:

• Ensuring that all submitted samples are properly
accepted into the laboratory in accordance with
documented sample acceptance procedures (see Chapter
6).

• Ensuring that associated sample acceptance data is
entered into the laboratory data management systems
(see Chapter 6).

• Arranging proper secure sample storage (see Chapter
6).

The Sample Custodians report to the Laboratory Manager.
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3.9 Analytical Group Coordinators

The Analytical Group Coordinators' duties and responsibili-
ties include the following:

• Implementing and supervising all analytical activities
pertaining to their respective analytical groups (GC,
GC/MS, Inorganics, etc.).

• Coordinating projects and workloads.

• Reviewing raw data and analytical results (see
Chapters 8 and 9).

The Analytical Group Coordinators report to their respec-
tive Group Manager.

3.10 Analysts

An analyst's duties and responsibilities include the
following:

• Equipment maintenance (see Chapter 13).

• Equipment calibration (see Chapter 8).

• Sample extraction and analysis (see Chapter 9).

• Raw data manipulation and reporting (see Chapter 10).

• Inclusion of appropriate QC samples and considerations
into all laboratory operations (see Chapter 11).

Analysts report to their respective Analytical Group
Coordinator.

3.11 Project Managers

The Project Managers are responsible for overseeing the
timely completion of projects. They ensure that client
quality assurance objectives are met and that project
problems associated with any facet of the laboratory are
addressed in a narrative to the client. The Project
Managers report to the Laboratory Manager and coordinate
activities with the Laboratory Business Development
Director.
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3.12 Personnel Training

3.12.1 New Laboratory Personnel

During the initial weeks of employment, new
laboratory personnel are involved with several
training sessions. These may include: quality
control, health and safety, regulatory informa-
tion, sample receiving procedures, and introduc-
tion to methods. Before performing analyses,
analysts are trained in the laboratory by experi-
enced analysts using the laboratory SOPs and
under the guidance of the QA/QC Manager. This
sequence of training is recorded in the
employees' permanent records.

3.12.2 Instrumentation

All Laboratory analysts receive proper training
in the operation of applicable instrumentation
prior to actual sample analysis. This training
may combine attendance at various instrument
manufacturer's operator training classes and
seminars with actual in-lab instruction and
supervision by the group coordinator or his/her
designee. This training is recorded in the
employees permanent records.

3.12.3 Quality Control

The main purposes of the Quality Control training
program are to introduce the Quality Control
staff and to explain Laboratory Quality Control
requirements. All laboratory analytical staff
are required to complete the program. A brief
outline of the program is as follows:

• Review the purposes and corrective actions
for blanks, check samples, and spikes.

• Explain and show control limits and control
charts - how and why they are used, what
constitutes a trend, corrective action for
trends.

• Emphasize documentation of laboratory data
and any problems encountered.
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• Explain QC reporting requirements.

• Offer assistance with problems encountered
in the laboratory.

The training program is augmented and updated as
appropriate.

3.12.4 Safety Program

All new employees must participate in an educa-
tion and training program. The program commences
prior to initial assignment.

For those employees currently working in areas
where toxic substances are used on a routine
basis, an education and training program is
administered on an annual basis.

For those employees using toxic substances in
non-routine situations, training is provided
prior to handling the substance and is adminis-
tered on an as needed basis as determined by the
supervisor.

Group Coordinators are responsible for ensuring
that all employees working in their group are
using proper safety procedures at all times (as
documented in the Safety & Health Manual). They
are responsible for seeing that any new employee
entering their group has received the proper
safety training before work begins, and are
responsible for implementing the Safety Commit-
tee's recommendations as quickly as possible.
Group Coordinators should help employees develop
good personal chemical hygiene habits.

The following protocols are used whenever hand-
ling toxic substances:

• Employees must confine any work done with
toxic substances to a regulated area. A
regulated area is defined as an area within
the laboratory to which access is limited to
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persons who are aware of the hazards in use
and the precautions that must be used.
(Such areas would be fume hoods and specifi-
cally designated preparation areas.)

The following protective apparel must be
worn at all times when using/handling toxic
substances:

• Safety glasses
• Laboratory coat
• Gloves
• A respirator must be immediately

available

The following personal hygiene must be used
before leaving a regulated area:

• Hands must be washed thoroughly
• Gloves must be disposed of in a proper

container

All laboratory safety procedures must be
followed whenever handling toxic substances.
These safety procedures are listed in the
Safety & Health Manual and include the
following:

Labeling
Chemical Storage
Spills
Fire Safety
Disposal
Handling Procedures
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4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF
PRECISION, ACCURACY, AND COMPLETENESS

The objective of Enseco-Wadsworth/ALERT'S Laboratory Quality
Assurance Program is to provide legally and scientifically valid
laboratory data which meet acceptable analytical accuracy,
precision, and completeness criteria. These terms are defined
below.

ACCURACY1 The degree of agreement of a measured value with the
true or expected value. In-house generated accuracy
limits are presented as an average recovery plus or
minus three (3) standard deviations.

PRECISION1 The degree of mutual agreement characteristic of
independent measurements as a result of repeated
application of a process under specified conditions.
In-house generated precision values are presented as
the average percent relative standard deviation of a
set of data.

COMPLETENESS1 The estimated amount of QC samples in control as a
percentage of the total number of QC samples
attempted.

The accuracy, precision, and completeness are based upon
historical data and method validation studies using spikes,
replicates and standards. EPA method control data is used if
applicable. Advisory limits are presented for parameters which
do not have a data base large enough to calculate a reliable
value in a multi-analyst laboratory. Advisory limits are based
on good laboratory practice and, in most cases, are as strict as
or equal to those measured for similar compounds within the same
method.
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TABLE 4-1 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 501.1 - ANALYSIS OF TRIHALOMETHANES IN DRINKING WATER10

Matrix: Drinking Water

Parameter

Chloroform
Bromodichloromethane
Dibromochloromethane
Bromoform

Precision
%RSD4

10
10
10
10

Accuracy Completeness
%R4 %4

83-119
85-115
85-112
81-129

95
95
95
95

TABLE 4-2 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 502.2 - VOLATILE ORGANIC COMPOUNDS IN WATER BY PURGE AND
TRAP CAPILLARY COLUMN GAS CHROMATOGRAPHY WITH PHOTOIONIZATION AND

ELECTROLYTIC CONDUCTIVITY DETECTORS IN SERIES11

Matrix: Water

Precision
Parameter %RSD4

Benzene 9*
Bromobenzene 10
Bromochloromethane 10
Bromodichloromethane 10
Bromoform 10
Bromomethane 10
n-Butylbenzene 10
sec-Butylbenzene 10
tert-Butylbenzene 10
Carbon tetrachloride 10
Chlorobenzene 8*
Chloroethane 10
Chloroform 10
Chloromethane 16
2-Chlorotoluene 10
4-Chlorotoluene 10
Dibromochloromethane 10
1,2-Dibromo-3-chloropropane 22
1,2-Dibromoethane 10
Dibromomethane 10
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 10
1,4-Dichlorobenzene 10

Accuracy Completeness
%R4 I4

68-1246

96-106
86-114
85-115
81-129
88-112
78-138
88-130
92-116
74-122
73-1196

88-112
86-116
56-164
94-118
76-118
85-112
39-195
86-116
85-115
91-121
85-127
86-116

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-2 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 502.2 - VOLATILE ORGANIC COMPOUNDS IN WATER BY PURGE AND
TRAP CAPILLARY COLUMN GAS CHROMATOGRAPHY WITH PHOTOIONIZATION AND

ELECTROLYTIC CONDUCTIVITY DETECTOR IN SERIES11 (Continued)

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD4 %R4 %4

Dichlorodifluoromethane 19 45-165 95
1,1-Dichloroethane 10 91-111 95
1,2-Dichloroethane 10 91-109 95
1,1-Dichloroethene 8* 67-1156 95
cis-l,2-Dichloroethene 10 94-106 95
trans-l,2-Dichloroethene 10 78-126 95
1,2-Dichloropropane 10 88-112 95
1,3-Dichloropropane 10 90-114 95
2,2-Dichloropropane 10 78-126 95
1,1-Dichloropropene 10 87-111 95
cis-l,3-Dichloropropene 10 89-113 95
trans-1,3-Dichloropropene 10 84-114 95
Ethylbenzene 10 92-112 95
Hexachlorobutadiene 10 81-125 95
Isopropylbenzene 10 89-119 95
p-Isopropyltoluene 10 73-133 95
Methylene chloride 11 60-132 95
Naphthalene 15 61-157 95
n-Propylbenzene 10 92-112 95
Styrene 11 69-135 95
1,1,1,2-Tetrachloroethane 10 83-111 95
1,1,2,2-Tetrachloroethane 10 82-112 95
Tetrachloroethene 10 85-121 95
Toluene 96 67-1206 95
1,2,3-Trichlorobenzene 14 63-153 95
1,2,4-Trichlorobenzene 11 69-141 95
1,1,1-Trichloroethane 10 89-101 95
1,1,2-Trichloroethane 10 86-110 95
Trichloroethene 9* 72-1226 95
Trichlorofluoromethane 10 77-137 95
1,2,3-Trichloropropane 10 90-120 95
1,2,4-Trimethylbenzene 10 70-136 95
1,3,5-Trimethylbenzene 10 74-140 95
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TABLE 4-2 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 502.2 - VOLATILE ORGANIC COMPOUNDS IN WATER BY PURGE AND
TRAP CAPILLARY COLUMN GAS CHROMATOGRAPHY WITH PHOTOIONIZATION AND

ELECTROLYTIC CONDUCTIVITY DETECTOR IN SERIES11 (Continued)

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD4 %R4 %4

Vinyl chloride 12 70-154 95
o-Xylene 16 77-107 95
m-Xylene 10 79-133 95
p-Xylene 10 69-123 95

TABLE 4-3 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 509A - ORGANOCHLORINE PESTICIDES12

Matrix: Water
Precision Accuracy Completeness

Parameter %RSD* %R5 %4

Endrin 20 56-1216 95
Lindane 20 56-1236 95
Methoxychlor 224 53-1594 95
Toxaphene 14 41-126 95

TABLE 4-4 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 509B - CHLORINATED PHENOXY ACID HERBICIDES12

Matrix: Water
Precision Accuracy Completeness

Parameter %RSD* %R6 %4

2 ,4 -D 20 25-142 95
2 ,4 ,5 -T 29 25-142 95
2,4,5-TP (Silvex) 19 25-142 95
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TABLE 4-5 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 601 - PURGEABLE HALOCARBONS2

Matrix: Water

Precision
Parameter %RSD4

Bromodichloromethane 10
Bromoform 10
Bromomethane 10
Carbon tetrachloride 10
Chlorobenzene 26*
Chloroethane 10
2-Chloroethylvinyl ether 29s

Chloroform 10
Chloromethane 16
Dibromochloromethane 10
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 10
1,4-Dichlorobenzene 10
1,1-Dichloroethane 10
1,2-Dichloroethane 10
1,1-Dichloroethene 32*
trans-1,2-Dichloroethene 10
1,2-Dichloropropane 10
cis-l,3-Dichloropropene 10
trans-1,3-Dichloropropene 10
Methylene chloride 11
1,1,2,2-Tetrachloroethane 10
Tetrachloroethene 10
1,1,l-Trichloroethane 10
1,1,2-Trichloroethane 10
Trichloroethene 10
Trichlorofluoromethane 10
Vinyl chloride 12

Accuracy
%R4

85-115
81-129
88-112
74-122
74-1286

88-112
14-1865

86-116
56-164
100-112
91-121
85-127
86-116
91-111
91-109
60-1246

78-126
88-112
89-113
84-114
60-132
82-112
85-121
89-101
86-110
83-119
77-137
70-154

Completeness
%4

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-6 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 602 - PURGEABLE AROMATICS2

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD4 %R4 %4

Benzene 336 65-1196 95
Chlorobenzene 266 74-1286 95
1,2-Dichlorobenzene 10 82-124 95
1,3-Dichlorobenzene 10 88-126 95
1,4-Dichlorobenzene 10 82-118 95
Ethylbenzene 10 92-112 95
Toluene 236 64-1246 95

TABLE 4-7 PRECISION, ACCURACY, AND.COMPLETENESS OBJECTIVES
METHOD 608 - ORGANOCHLORINE PESTICIDES AND PCBS2

Matrix: Water

Precision Accuracy Completeness
Parameter %RSDi %R5 %4

Aldrin 28* 43-1256 95
a-BHC 19 37-134 95
b-BHC 26 17-147 95
g-BHC (Lindane) 286 51-1296 95
d-BHC 20 32-127 95
Chlordane 15 45-119 95
4 , 4 ' - D D D 21 31-141 95
4 , 4 ' - D D E 22 30-146 95
4 ,4 ' -DDT 396 60-1626 95
Dieldrin 32* 57-1386 95
Endosulfan I 18 45-153 95
Endosulfan II 33 D-202 95
Endosulfan sulfate 23 26-144 95
Endrin 28* 59-1606 95
Endrin aldehyde 204 30-1474 95
Heptachlor 276 57-1616 95
Heptachlor epoxide 20 37-142 95
Toxaphene 17 41-126 95
PCB-1016 13 50-114 95
PCB-1221 32 15-178 95
PCB-1232 30 10-215 95
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TABLE 4-7 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 608 - ORGANOCHLORINE PESTICIDES AND PCBS2 (Continued)

Matrix: Water

Parameter

PCB-1242
PCB-1248
PCB-1254
PCB-1260

TABLE 4-8

Precision
%RSDS

20
20
21
20

Accuracy Coipleteness
%R3 %4

39-150
38-158
29-131
8-127

95
95
95
95

PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 624 - PURGEABLES2

Matrix: Water

Parameter

Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
l,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
Methylene chloride

Precision
%RSD4

40
40

8*
16
10
22
15

9*
20
51
19
60
24
29s

165

295

45
40
106

21
17
26
27
33
12

Accuracy Completeness
%R5 %4

D-170
D-170
75-122*
52-142
68-100
26-130
58-158
89-112*
30-132
D- 74
45-167
D-298
27-159
18-190
59-156
18-190
D-260
D-247
58-141*
34-154
45-141
15-117
18-186
D-225
88-178

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-8 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 624 - PURGEABLES2 (Continued)

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD4 %R5 %4

1,1,2,2-Tetrachloroethane 20 34-148 95
Tetrachloroethene 19 59-173 95
Toluene 20* 84-116* 95
1,1,1-Trichloroethane 37 18-210 95
1,1,2-Trichloroethane 21 33-159 95
Trichloroethene 10* 76-118* 95
Trichlorofluoromethane 10 67-109 95
Vinyl chloride 42 D-153 95

TABLE 4-9 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 625 - BASE/NEUTRALS AND ACIDS2

Matrix: Water

Precision Accuracy Completeness
Parameter %RSDS %R5 %4

Acenaphthene 28* 32-112* 95
Acenaphthylene 21 28-124 95
Anthracene 30 9-151 95
Benzidine 45 D- 15 95
Benzo(a)anthracene 26 16-136 95
Benzo(b)fluoranthene 35 D-153 95
Benzo(k)fluoranthene 31 6-156 95
Benzo(g,h,i)perylene 27 14-124 95
Benzo(a)pyrene 28 12-132 95
Bis(2-Chloroethoxy)methane 22 7-135 95
Bis(2-Chloroethyl)ether 19 30-108 95
Bis(2-Chloroisopropyl)ether 18 43- 91 95
Bis(2-Ethylhexyl)phthalate 26 16-136 95
4-Bromophenyl phenyl ether 28 12- 96 95
Butyl benzyl phthalate 30 7-145 95
2-Chloronaphthalene 25 14-120 95
4-Chlorophenyl phenyl ether 24 20-122 95
Chrysene 26 21-159 95
Dibenzo(a,h)anthracene 32 2-132 95
Di-n-butyl phthalate 28 12-132 95
1,2-Dichlorobenzene 39 D-122 95
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TABLE 4-9 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 625 - BASE/NEUTRALS AND ACIDS2 (Continued)

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD5 %R* %4

1,3-Dichlorobenzene 35 D-108 95
1,4-Dichlorobenzene 29* 30- 90* 95
3,3'-Dichlorobenzidine 57 D- 57 95
Diethyl phthalate 42 D-123 95
Dimethyl phthalate 70 D-133 95
2,4-Dinitrotoluene 47* 26-134* 95
2,6-Dinitrotoluene 50 D-154 95
Di-n-octylphthalate 36 D-156 95
Fluoranthene 30 7-145 95
Fluorene 24 21-135 95
Hexachlorobenzene 29 10-154 95
Hexachlorobutadiene 36 D-132 95
Hexachlorocyclopentadiene 36 D- 37 95
Hexachloroethane 30 5-113 95
Indeno(l,2,3-cd)pyrene 24 19-115 95
Isophorone 30 8-152 95
Naphthalene 29 9-141 95
Nitrobenzene 23 24-126 95
N-Nitrosodimethylamine 47 D-144 95
N-Nitrosodiphenylamine 23 22-124 95
N-Nitrosodi-n-propylamine 34* 19-123* 95
Phenanthrene 27 15-153 95
Pyrene 43* 21-145* 95
1,2,4-Trichlorobenzene 25* 13-136* 95
4-Chloro-3-methylphenol 37* 25-115* 95
2-Chlorophenol 26* 29- 97* 95
2,4-Dichlorophenol 17 31- 97 95
2,4-Dimethylphenol 42 D-123 95
2,4-Dinitrophenol 23 16- 88 95
2-Methyl-4,6-dinitrophenol 37 D-122 95
2-Nitrophenol 23 18-102 95
4-Nitrophenol 47* 10-143* 95
Pentachlorophenol 63* 10-154* 95
Phenol 33* 19-103* 95
2,4,6-Trichlorophenol 21 23-101 95
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TABLE 4-10 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8010 - HALOGENATED VOLATILE ORGANICS3

Matrix: Water

Parameter

Benzyl chloride
Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
1-Chlorohexane
2-Chloroethylvinyl ether
Chloromethane
Chlorotoluene
Dibromochloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
Dichloromethane
1,2-Dichloropropane
trans-l,3-Dichloropropene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Trichloropropane
Vinyl chloride

Precision
%RSDS

204

204

20
28
33
18
26*
17
15
204

29
33
204

26
204

33
31
18
204

16
16
32*
20
24
19
26
204

30
24
18
18
32*
25
204

24

Accuracy Cotpleteness
%4

70-1304

70-1304

42-172
13-159
D-144

43-143
74-128*
46-137
49-133
70-1304

14-186
D-193

70-1304

24-191
70-1304

D-208
7-187

42-143
70-1304

47-132
51-147
60-124*
38-155
25-162
44-156
22-178
70-1304

8-184
26-162
41-138
39-136
60-133*
21-156
70-1304

28-163

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-11 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8010 - HALOGENATED VOLATILE ORGANICS3

Matrix: Solid

Parameter

Benzyl chloride
Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
l-Chlorohexane
2-Chloroethylvinyl ether
Chloromethane
Chlorotoluene
Dibromochloromethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,l-Dichloroethene
trans-1,2-Dichloroethene
Dichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
1,1,l-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Trichloropropane
Vinyl chloride

Precision
%RSD5

204

204

20
28
33
18
26*
17
15
204

29
33
204

26
204

33*
31
18
204

16
16
32*
20
24
19
26
204

30
24
18
18
31*
25
204

24

Accuracy
%R5

Completeness
%4

70-1304

70-1304

42-172
13-159
D-144

43-143
60-128*
46-137
49-133
70-1304

14-186
D-193

70-1304

24-191
70-1304

D-208*
7-187

42-143
70-1304

47-132
51-147
52-126*
38-155
25-162
44-156
22-178
70-130"
8-184

26-162
41-138
39-136
60-130*
21-156
70-1304

28-163

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-12 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8020 - AROMATIC VOLATILE ORGANICS3

Matrix: Water
Precision Accuracy Cotpleteness

Parameter %RSD5 %R5 %4

Benzene 33* 65-119* 95
Chlorobenzene 26* 74-128* 95
1,2-Dichlorobenzene 20 37-154 95
1,3-Dichlorobenzene 16 50-141 95
1,4-Dichlorobenzene 18 42-143 95
Ethylbenzene 22 32-160 95
Toluene 23* 64-124* 95
Xylenes 10 70-124 95

TABLE 4-13 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8020 - AROMATIC VOLATILE ORGANICS3

Matrix: Solid
Precision Accuracy Completeness

Parameter %RSDS %R} %4

Benzene 27* 55-132* 95
Chlorobenzene 26* 60-128* - 95
1,2-Dichlorobenzene 20 37-154 95
1,3-Dichlorobenzene 16 50-141 95
1,4-Dichlorobenzene 18 42-143 95
Ethylbenzene 22 32-160 95
Toluene 24* 56-128* 95
Xylenes 10 70-124 95

TABLE 4-14 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8080 - ORGANOCHLORINE PESTICIDES AND PCBS3

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD5 %R5 %4

Aldrin 28* 43-125* 95
a-BHC 19 37-134 95
b-BHC 26 17-147 95
g-BHC (Lindane) 28* 51-129* 95
d-BHC 20 32-127 95
Chlordane 15 45-119 95
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TABLE 4-14 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8080 - ORGANOCHLORINE PESTICIDES AND PCBS3 (Continued)

Matrix: Water

Parameter

4,4'-ODD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Precision
%RSD5

21
22
39*
32*
18
33
23
28*
204

27*
20
224

17
13
32
30
20
20
21
29

Accuracy Completeness
%R5 4

31-141
30-146
60-162*
57-138*
45-153
D-202
26-144
59-160*
30-1474

57-161*
37-142
53-1594

41-126
50-114
15-178
10-215
39-150
38-158
29-131
8-127

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

TABLE 4-15 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8080 - ORGANOCHLORINE PESTICIDES AND PCBS3

Matrix: Solid

Parameter

Aldrin
a-BHC
b-BHC
g-BHC (Lindane)
d-BHC
Chlordane
4,4'-ODD
4,4'-DDE

Precision
IRSD*

42*
19
26
40*
20
15
21
22

Accuracy Completeness
%R3 %4

32-131*
37-134
17-147
45-143*
32-127
45-119
31-141
30-146

95
95
95
95
95
95
95
95
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TABLE 4-15 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8080 - ORGANOCHLORINE PESTICIDES AND PCBS3 (Continued)

Matrix: Solid

Precision Accuracy Completeness
Parameter %RSDj %R5 %4

4,4 ' -DDT 47* 37-163* 95
Dieldrin 43* 45-149* 95
Endosulfan I 18 45-153 95
Endosulfan II 33 D-202 95
Endosulfan sulfate 23 26-144 95
Endrin 46* 54-156* 95
Endrin aldehyde 204 30-1474 95
Heptachlor 69* 32-192* 95
Heptachlor epoxide 20 37-142 95
Methoxychlor 224 53-1594 95
Toxaphene 17 41-126 95
PCB-1016 13 50-114 95
PCB-1221 32 15-178 95
PCB-1232 30 10-215 95
PCB-1242 20 39-150 95
PCB-1248 20 38-158 95
PCB-1254 21 29-131 95
PCB-1260 29 8-127 95

TABLE 4-16 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8150 - CHLORINATED PHENOXY ACID HERBICIDES3

Matrix: Water

Precision Accuracy Completeness
Parameter IRSD* %R* %4

2 ,4 -D 36 39-143 95
2 ,4 ,5-T 30 97-172 95
2,4 ,5-TP (Silvex) 43 27-141 95
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TABLE 4-17 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8150 - CHLORINATED PHENOXY ACID HERBICIDES3

Matrix: Solid

Parameter

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

Precision
%RSD*

39
33
25

Accuracy Corpleteness
%R* %4

44-124
77-168
19-117

95
95
95

TABLE 4-18 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8240 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE

ORGANICS3

Matrix: Water

Parameter

Acetone
Acrolein
Acrylonitrile
Benzene
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Dichloroethane
2-Dichloroethane

1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-1,3-Dichloropropene

1,
1,

Precision
%RSD5

304

404

404

8*
20
21
33
304

304

12
9*

36
51
14
46
16
29
16
29
16
18
106

17
35
38
28

Accuracy Completeness
%RS %4

70-1304

D-1704

D-1704

75-122*
35-155
45-169

D-242
70-1304

70-1304

70-140
89-112*
14-230
D-305

51-138
D-273

53-149
18-190
59-156
18-190
59-155
49-155
58-141*
54-156
D-210
D-227

17-183

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-18 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8240 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE

ORGANICS3 (Continued)

Matrix: Water

Precision Accuracy Completeness
Parameter %RSDS %R5 %4

Ethylbenzene 21 37-162 95
2-Hexanone 304 70-1304 95
4-Methyl-2-pentanone 304 70-13O4 95
Methylene chloride 37 D-221 95
Styrene 304 70-1304 95
1,1,2,2-Tetrachloroethane 18 46-157 95
Tetrachloroethene 14 64-148 95
Toluene 20* 84-116* 95
1,1,1-Trichloroethane 18 52-162 95
1,1,2-Trichloroethane 16 52-150 95
Trichloroethene 10* 76-118* 95
Trichlorofluoromethane 27 17-181 95
Vinyl acetate 304 70-1304 95
Vinyl chloride 42 D-251 95
Total xylenes 304 70-1304 95

TABLE 4-19 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8240 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE

ORGANICS3

Matrix: Solid
Precision Accuracy Completeness

Parameter %RSD5 %R5 %4

Acetone 304 70-1304 95
Acrolein 404 D-1704 95
Acrylonitrile 404 D-1704 95
Benzene 19* 64-130* 95
Bromodichloromethane 20 35-155 95
Bromoform 21 45-169 95
Bromomethane 40 D-242 95
2-Butanone 304 70-1304 95
Carbon disulfide 304 70-1304 95
Carbon tetrachloride 12 70-140 95
Chlorobenzene 10* 61-128* 95
Chloroethane 36 14-230 95
2-Chloroethylvinyl ether 51 D-305 95
Chloroform 14 51-138 95
Chloromethane 46 D-273 95
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TABLE 4-19
METHOD 8240 -

PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR VOLATILE

ORGANICS3 (Continued)

Matrix: Solid

Parameter

Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1,2-Dichloroethane
1,l-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-l,3-Dichloropropene
trans-l,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyl-2-pentanone
Methylene chloride
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl acetate
Vinyl chloride
Total xylenes

Precision
%RSD5

16
29
16
29
16
18
20*
17
35
38
28
21
304

304

37
304

18
14
36*
18
16
12*
27
304

42
304

Accuracy

53-149
18-190
59-156
18-190
59-155
49-155
49-140*
54-156

D-210
D-227

17-183
37-162
70-1304

70-1304

D-221
70-1304

46-157
64-148
78-121*
52-162
52-150
65-124*
17-181
70-1304

D-251
70-1304

Ccrrpleteness
%4

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-20 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR
SEMIVOLATILE ORGANICS: CAPILLARY COLUMN TECHNIQUE3

Matrix: Water

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzyl alcohol
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethy1)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

Precision
%RSD3

28*
19
18
45
18
23
25
36
24
304

25
24
22
25
12
504

10
22
25
38
20
16
29
29*
44
504

504

47*
18
24
18
10
25
15
36
12
29

Accuracy Completeness
%4

32-112*
33-145
27-133
D- 15
33-143
24-159
11-162
D-219
17-163
50-1504

33-184
12-158
36-166
8-158
53-127
D-152
60-118
25-158
17-168
D-227
1-118

32-129
D-172
30- 90*
D-262
D-114
D-112
26-134*
50-158
4-146
26-137
59-121
D-152
24-116
D- 37
40-113
D-171

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-20 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR

SEMIVOLATILE ORGANICS: CAPILLARY COLUMN TECHNIQUE3 (Continued)

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD5 %R5 %4

Isophorone 29 21-196 95
2-Methylnaphthalene 304 50-1504 95
Naphthalene 19 21-133 95
2-Nitroaniline 304 50-1504 95
3-Nitroaniline 304 50-1504 95
4-Nitroaniline 304 50-1504 95
Nitrobenzene 26 25-180 95
N-Nitrosodimethylamine 47 D-144 95
N-Nitrosodiphenylamine 23 22-124 95
N-Nitrosodi-n-propylamine 34* 19-123* 95
Phenanthrene 11 54-120 95
Pyrene 43* 21-145* 95
1,2,4-Trichlorobenzene 25* 13-136* 95
Benzoic acid 304 50-1504 95
4-Chloro-3-methylphenol 37* 25-115* 95
2-Chlorophenol 26* 29- 97* 95
2,4-Dichlorophenol 16 39-135 95
2,4-Dimethylphenol 14 32-119 95
2,4-Dinitrophenol 32 D-191 95
2-Methyl-4,6-dinitrophenol 30 D-181 95
2-Methylphenol 304 50-1504 95
4-Methylphenol 304 50-1504 95
2-Nitrophenol 26 29-182 95
4-Nitrophenol 47* 10-143* 95
Pentachlorophenol 63* 10-154* 95
Phenol 33* 19-103* 95
2,4,5-Trichlorophenol 304 50-1504 95
2,4,6-Trichlorophenol 18 37-144 95
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TABLE 4-21 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR

SEMIVOLATILE ORGANICS: CAPILLARY COLUMN TECHNIQUE3

Matrix: Solid

Parameter

Acenaphthene
Acenaphthylene
Anthracene
Benzidine
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzyl alcohol
Bis(2-Chloroethoxy)methane
Bis(2-Chloroethyl)ether
Bis(2-Chloroisopropyl)ether
Bis(2-Ethylhexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
2-Chloronaphthalene
4-Chlorophenyl phenyl ether
Chrysene
Dibenzo(a,h)anthracene
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
Diethyl phthalate
Dimethyl phthalate
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene

Precision
%RSD5

27*
19
18
45
18
23
25
36
24
304

25
24
22
25
12
504

10
22
25
38
20
16
29
21"
44
504

504

46*
18
24
18
10
25
15
36
12
29

Accuracy
%RS

Completeness
%4

37-116*
33-145
27-133
D- 15
33-143
24-159
11-162
D-219
17-163
50-1504

33-184
12-158
36-166
8-158
53-127
D-152
60-118
25-158
17-168
D-227
1-118
32-129
D-172
31- 99*
D-262
D-114
D-112
29-142*
50-158
4-146
26-137
59-121
D-152
24-116
D- 37
40-113
D-171

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95



Facility: North Canton
Chapter No.: Four
Revision No. : 2 . 2
Date: December 6. 1992
Page: 21 of 31

TABLE 4-21 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 8270 - GAS CHROMATOGRAPHY/MASS SPECTROMETRY FOR

SEMIVOLATILE ORGANICS: CAPILLARY COLUMN TECHNIQUE3 (Continued)

Matrix: Solid

Precision Accuracy Completeness
Parameter %RSD} %R5 %4

Isophorone 29 21-196 95
2-Methylnaphthalene 304 50-1504 95
Naphthalene 19 21-133 95
2-Nitroaniline 304 50-1504 95
3-Nitroaniline 304 50-1504 95
4-Nitroaniline 304 50-1504 95
Nitrobenzene 26 25-180 95
N-Nitrosodimethylamine 47 D-144 95
N-Nitrosodiphenylamine 23 22-124 95
N-Nitrosodi-n-propylamine 27* 27-122* 95
Phenanthrene 11 54-120 95
Pyrene 55* 25-144* 95
1,2,4-Trichlorobenzene 22* 35- 98* 95
Benzoic acid 304 50-1504 95
4-Chloro-3-methylphenol 24* 34-113* 95
2-Chlorophenol 20* 39- 99* 95
2,4-Dichlorophenol 16 39-135 95
2,4-Dimethylphenol 14 32-119 95
2,4-Dinitrophenol 32 D-191 95
2-Methyl-4,6-dinitrophenol 30 D-181 95
2-Methylphenol 304 50-1504 95
4-Methylphenol 304 50-1504 95
2-Nitrophenol 26 29-182 95
4-Nitrophenol 53* 10-146* 95
Pentachlorophenol 48* 11-172* 95
Phenol 25* 35-100* 95
2,4,5-Trichlorophenol 304 50-1504 95
2,4,6-Trichlorophenol 18 37-144 95



Facility: North Canton
Chapter No. : Four
Revision No.: 2.2
Date: December 6. 1992
Page: 22 of 31

TABLE 4-22 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS ORGANIC COMPOUNDS

Matrix: Water

Precision Accuracy Corpleteness
Parameter Method %RSD4 %R4 %4

l,2-Dibromoethane(EDB) 601M7-2 10 83-133 95
l,2-Dibromoethane(EDB) 8010M7-2 10 83-133 95
1-Methylnaphthalene 6252 29 91-141 95
1-Methylnaphthalene 82703 19 21-133 95
2-Methylnaphthalene 6252 29 9-141 95
2-Methylnaphthalene 82703 29 9-141 95
Methyl tert-butyl ether 6022 10 74-108 95
Methyl tert-butyl ether 80202 10 74-108 95
Xylenes (Total) 6022 10 70-124 95

TABLE 4-23 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS ORGANIC COMPOUNDS

Matrix: Solid

Precision Accuracy Completeness
Parameter Method %RSD4 %R4 %4

l,2-Dibromoethane(EDB) 8010M7-2 10 83-133 95
1-Methylnaphthalene 82703 19 21-133 95
2-Methylnaphthalene 82703 29 9-141 95
Methyl tert-butyl ether 8020: 10 74-108 95

TABLE 4-24 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 6010/200.7 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION
SPECTROMETRIC METHOD FOR TRACE ELEMENT ANALYSIS OF WATER AND

WASTES*

Matrix: Water

Precision Accuracy Completeness
Parameter %RSD* %R* . %4

Aluminum 22 76-125 95
Antimony 11 84-110 95
Barium 13 82-110 95
Beryllium 9 83-113 95
Boron 20 68-116 95
Cadmium 12 77-112 95
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TABLE 4-24 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 6010/200.7 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION
SPECTROMETRIC METHOD FOR TRACE ELEMENT ANALYSIS OF WATER AND

WASTES8 (Continued)

Matrix: Water

Parameter

Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Tungsten
Vanadium
Zinc

Precision
%RSD*

61
8
7
13
27
10
16
15
3
11
10
20
7
20
20
8

20
20
20
9
17

Accuracy Completeness
%R* *4

85-114
82-113
80-111
81-111
85-116
79-114
82-111
81-112
77-110
81-110
81-111
57-148
82-111
82-113
75-117
70-109
73-126
71-122
58-110
83-115
81-121

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95

TABLE 4-25 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 200.7 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION

SPECTROMETRIC METHOD FOR TRACE ELEMENT ANALYSIS OF WATER AND
WASTES'

Matrix: Drinking Water

Parameter

Barium
Calcium
Copper
Iron
Magnesium
Manganese

Precision
%RSD*

14
25
17
18
25
24

Accuracy Completeness
%R* %4

90-106
73-119
75-104
65-115
68-120
62-121

95
95
95
95
95
95
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TABLE 4-25 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 200.7 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION
SPECTROMETRIC METHOD FOR TRACE ELEMENT ANALYSIS OF WATER AND

WASTES8 (Continued)

Matrix: Drinking Water

Parameter

Sodium
Zinc

Precision
%RSD*

30
21

Accuracy Completeness
%R* %4

65-123
63-113

95
95

TABLE 4-26 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 6010 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION

SPECTROSCOPY3

Matrix: Solid

Parameter

Aluminum
Antimony
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Silicon
Silver
Sodium
Strontium

Precision
%RSD*

20
52
65
11
20
19
25
26
8

27
20
56
59
99
20
22
25
20
13
8

20

Accuracy Completeness
%R* %4

63-126
76-111
78-110
74-110
64-110
75-109
78-111
76-114
74-111
78-107
72-131
75-116
76-107
77-108
70-119
73-111
81-110
57-148
76-113
77-112
75-117

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95



Facility:
Chapter No.:
Revision No.
Date:
Page:

North Canton
Four
2.2

December 6. 1992
25 of 31

TABLE 4-26 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
METHOD 6010 - INDUCTIVELY COUPLED PLASMA-ATOMIC EMISSION

SPECTROSCOPY3 (Continued)

Matrix: Solid

Parameter
Precision

%RSD*
Accuracy Completeness

%R* %4

Thallium
Tin
Titanium
Tungsten
Vanadium
Zinc

TABLE 4-27

20
20
20
20
20
20

69-106
77-117
71-122
55-121
79-112
71-123

95
95
95
95
95
95

PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS METALS

Matrix: Water

Parameter

Antimony
Antimony
Arsenic
Arsenic
Cadmium
Cadmium
Chromium
Chromium
Copper
Lead
Lead
Mercury
Mercury
Selenium
Selenium
Thallium
Thallium

Method

204 .2 s

70413

206.2"
70603

213.2"
71313

218.2"
71913

220.2*
239.2"
7421'
245.1"
7470'
270.2"
7740'
279.2"
7841'

Precision
%RSD4

20
20
23*
23*
13*
13*
20*
20*
20
17A

17"
10*
10*
68*
686

20
20

Accuracy Completeness
%R4

75-125
75-125
77-119*
77-119*
69-107*
69-107*
78-119*
78-119*
75-125
79-109*
79-114*
68-131*
68-131*
62-125*
62-125*
75-125
75-125

95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
95
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TABLE 4-28 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS METALS

Matrix: Drinking Water

Precision Accuracy Completeness
Parameter Method* %RSD4 %R* %4

Arsenic 206.2 20 66-134 95
Cadmium 213.2 20 61-132 95
Chromium 218.2 20 74-118 95
Lead 239.2 20 77-123 95
Mercury 245.1 20 64-138 95
Selenium 270.2 20 10-153 95
Silver 272.2 20 73-121 95

TABLE 4-29 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS METALS

Matrix: Solid

Precision Accuracy Completeness
Parameter Method3 %RSD4 %R4 %4

Antimony 7041 20 75-125 95
Arsenic 7060 20 67-122* 95
Cadmium 7131 20 68-114* 95
Chromium 7191 20 76-127* 95
Lead 7421 20 75-125 95
Mercury 7470 20 65-132* 95
Mercury 7471 20 65-132* 95
Selenium 7740 20 63-118* 95
Thallium 7841 20 75-125 95

TABLE 4-30 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS WET CHEMISTRY PARAMETERS

Matrix: Water

Precision Accuracy Completeness
Parameter Method \RSD* %R* %4

Acidity 305.1" 18 87-112 95
Alkalinity 310.1" 8 90-110 95
Ammonia Nitrogen 350.2/350.3' 21 78-114 95
Bromide 320.1' 31 68-129 95
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TABLE 4-30 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS WET CHEMISTRY PARAMETERS (Continued)

Matrix: Water

Parameter Method
Precision

%RSD*
Accuracy Completeness

%R* %4

508B I2/410.48 21Chemical Oxygen
Demand

Chloride 325.28/92513

Chloride-Pot. Water 325.28
Chromium (Cr+ 6) 307B13

Chromium (Cr+6) 71953

335.28/90103Cyanide
Fluoride
Hardness
Methylene Blue
Active Substances

Nitrate Nitrogen
Nitrate-Potable
Water

Nitrite Nitrogen
Petroleum

340.28/314B12

130.28

425.18

353.38/92003

353.28/418C12

353.38

418.18

Hydrocarbons Infrared
Petroleum 418.18/90713

Hydrocarbons Gravimetric
PH
Phenols
Phosphate
Residue

Filterable
Non-Filterable
Settleable
Total
Volatile

Specific
Conductance

Sulfate
Sulfide
Sulfite
Total Kjeldahl
Nitrogen

150.1"/9040'
420.1"
365.2"

160.1"
160.2"
160.58

160.3"
160.48

120.1" ±0

375.4"/9035'
376. 1"/9030'
377. 1"
351.3"

9
10
18
18
130
11
38
44

15
10

7
30

79-128

90-113
90-111
75-116
75-116
45-121
86-110
80-121
82-116

90-115
88-110

87-110
61-139

70-134

95

95
95
95
95
95
95
95
95

95
95

95
95

95

±0.1 units4 ±0.2 units4 95
17 56-127 95
50 71-119 95

204 78-120 95
204 63-114 95
204 80-1204 95
204 90-110 95
204 70-1304 95

1 umhos4 ±0.2 umhos4 95

8 85-116 95
17 48-115 95
18 61-116 95
10 87-110 95
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TABLE 4-30 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS WET CHEMISTRY PARAMETERS (Continued)

Matrix: Water

Parameter Method

Total Organic Carbon
Total Organic Carbon
Total Organic Halogen
Total Organic Halogen
Total Organic Nitrogen

415.18

90603

450.18

90203

351.38

Precision
%RSD*

11
11
46
46
29

Accuracy Completeness
%R* %4

82-117
82-117
39-122
39-122
78-120

95
95
95
95
95

TABLE 4-31 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
MISCELLANEOUS WET CHEMISTRY PARAMETERS

Matrix: Solid

Parameter

Ammonia Nitrogen
Chloride

(Cr+*)

Method
Precision

%RSD*
Accuracy Completeness

%R* *4

Chromium
Cyanide
Nitrate Nitrogen
PH
Phenolics, Total
Phosphorus, All
Sulfate
Sulfide
Petroleum
Hydrocarbons

Total Kjeldahl
Nitrogen

Total Organic
Nitrogen

350.28

92513

71953

90123

92003

90453

420.I 8

365.2*
90353

90303

90713/418.l'
Infrared

351.3"

351.3"

17
33
18
97
15

±0.1 units4

100
63
41
13
63

48

51

88-110
58-124
64-127
42-119
55-130

±0.2 units4

31-145
27-164
67-127
45-120
51-123

79-122

68-128

95
95
95
95
95
95
95
95
95
95
95

95

95
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TABLE 4-32 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
TOXICITY CHARACTERISTIC LEACHEATE PROCEDURE (TCLP)

Marix: Extract

Parameter Method3
EPA Hazardous
Waste Number14

Accuracy
%R*

Comp.
%4

METALS
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

7060
6010
6010
6010
6010
7470
7740
6010

PESTICIDES
Chlordane 8080
Endrin 8080
Heptachlor 8080
Lindane 8080
Methoxychlor 8080
Toxaphene 8080

HERBICIDES
2,4-D 8150
2,4,5-TP (Silvex) 8150

VOLATILES
Benzene 8240
Carbon tetrachloride 8240
Chlorobenzene 8240
Chloroform 8240
1,2-Dichloroethane 8240
1,1-Dichloroethylene 8240
Methyl ethyl ketone 8240
Tetrachloroethylene 8240
Trichloroethylene 8240
Vinyl chloride 8240

D004
D005
D006
D007
D008
D009
D010
D011

D016
D017

D018
D019
D021
D022
D028
D029
D035
D039
D040
D043

80-111
57-157
77-109
79-113
77-117
71-126
73-134
80-111

37-149
22-140

62-132
55-131
68-134
65-138
56-150
50-140
45-132
56-145
59-138
57-134

95
95
95
95
95
95
95
95

D020
D012
D031
D013
D014
D015

10-185
74-131
57-166
62-125
66-161
38-155

95
95
95
95
95
95

95
95

95
95
95
95
95
95
95
95
95
95
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TABLE 4-32 PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES
TOXICITY CHARACTERISTIC LEACHEATE PROCEDURE (TCLP) (Continued)

Marix: Extract

Parameter Method3
EPA Hazardous Accuracy
Waste Number14 %R*

Comp,
%4

SEMI-VOLATILES
Cresols, Total 8270
1,4-Dichlorobenzene 8270
2,4-Dinitrotoluene 8270
Hexachlorobenzene 8270
Hexachlorobutadiene 8270
Hexachloroethane 8270
Nitrobenzene 8270
Pentachlorophenol 8270
Pyridine 8270
2,4,5-Trichlorophenol 8270
2,4,6-Trichlorophenol 8270

D026
D027
D030
D032
D033
D034
D036
D037
D038
D041
D052

23-115
33- 89
10-118
26-123
25- 93
31- 88
34-103
24-103
13-113
24-111
33-102

95
95
95
95
95
95
95
95
95
95
95
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PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES NOTATIONS

1. Taylor, J.K, Quality Assurance of Chemical Measurements, Lewis
Publishers, Inc. Chelsea, Michigan (1987).

2. 40 CFR Part 136, Appendix A, October 26, 1984.

3. SW846 - Test Methods for Evaluating Solid Waste, Physi-
cal/Chemical Methods, Third Edition, EPA, September 1986.

4. Advisory limit - Refer to Chapter 4.0 for the laboratory
definition.

5. EPA method control data.

6. In-house data.

7. Method modification: EC detector is substituted for the Hall
detector.

8. EPA Methods for Chemical Analysis of Water and Wastes 1983,
EPA 600/4-79-020.

9. No objectives necessary - method is for screening only.

10. Analysis of Trihalomethanes in Drinking Water, November 29,
1979, EPA 600/D-80-020.

11. Methods for the Determination of Organic Compounds in Finished
Drinking Water and Raw Source Water, September 1986.

12. Standard Methods for the Examination of Water and Wastewater,
Sixteenth Edition.

13. Standard Methods for the Examination of Water and Wastewater,
Fourteen Edition.

14. 55 Federal Register 11862, March 29, 1990, Final Rule.
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5.0 SAMPLING PROCEDURES

5.1 Sample Collection Procedures

Enseco-Wadsworth/ALERT Laboratories uses USEPA approved
and/or proposed sample collection methods and equipment
outlined in the following technical publications:

• EPA/SW846, "Test Methods for Evaluating Solid Waste
Physical/ Chemical Methods," Third Edition, USEPA,
1986.

• EPA/600/2-80-018, "Samples and Sampling Procedures for
Hazardous Waste Streams".

• EPA 600/4-84-076, "Characterization of Hazardous Waste
Sites -A Methods Manual, Volume II: Available Samp-
ling Methods," December 1984.

• U.S. Army Corps of Engineers, "Interim Standard Air
Monitoring Guide for Hazardous Waste Sites," June
1984.

• EPA/SW611, "Procedures Manual for Groundwater Monitor-
ing at Solid Waste Disposal Facilities".

• EPA 600/4-83-020, "Preparation of Solid Sampling
Protocol: Techniques and Strategies," May 1983.

• EPA 600/4-82-029, "Handbook for Sampling and Sample
Preservation of Water and Wastewater," September 1982.

• EPA Region IV Engineering Support Branch, "Standard
Operating Procedures and Quality Assurance Manual,"
April 1986.

Specific guidelines for a project for sample site selec-
tion, selection of sampling equipment, types of samples to
be collected, standard sample collection procedures,
specific maintenance and calibration procedures for
sampling equipment, and other considerations are based upon
site-specific requirements.

5.2 Selection and Preparation of Sampling Equipment

The material of which sampling equipment is constructed can
affect analytical results. The material selected for
sampling certain parameters must not contaminate or alter
the sample being collected, and must be easily cleaned so
that samples are not cross-contaminated. Also, the action
of the sampling device must not alter the sample being
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collected (e.g., using an air-lift pump for volatiles in
water may purge the compounds of interest). Enseco-
Wadsworth/ALERT sampling personnel select equipment based
upon the medium and parameters being sampled following the
guidance documents listed in Chapter 5.1. All sampling
equipment is prepared following the specifications of the
guidance documents in Chapter 5.1. Any deviation from
standard procedures must be documented and reported to the
Sample Procurement Manager.

5.3 Sample Containers, Preservations, and Holding Times

Enseco-Wadsworth/ALERT Laboratories recognize that proper
containers and appropriate preservatives are necessary for
the collection of valid samples. In addition, the sample
must be analyzed within a prescribed time frame for each
parameter. The Laboratory Sample Preservation Summary
(Tables 5-1 and 5-2) details permissible sample containers,
preservatives, holding times, and minimum volume of sample
needed. The requirements of these tables correspond with
the guidelines of the documents listed in Chapter 5.1.

5.4 Sample Documentation

Enseco-Wadsworth/ALERT Laboratories uses proper sample
documentation measures to record pertinent field data and
ensures the legal validity of all collected samples. These
sample documentation measures provide a detailed, legal
record of all sampling activities including: sample
collection, preservation, chain-of-custody possession,
transportation, and laboratory submittal. Key component
sample documentation measures include use of the following
record materials: Laboratory Field Sample Logbooks, Sample
Labels, Sample Seals, Chain-of-Custody Forms, and Labora-
tory Sample Log. These are described in Chapter 6, Sample
Custody.

5.5 Sample Collection Quality Control Procedures

5.5.1 Experience Requirements

All Enseco-Wadsworth/ALERT Laboratories field
personnel must have at least six weeks field
experience before conducting sampling programs
without supervision. Each new field employee
accompanies a qualified trainer on different
types of field studies. During this training
period, the employee receives instruction in
sample site selection and preparation of equip-
ment and materials, sample collection for various



Facility: North Canton
Chapter No. : Five
Revision No. : 3 .1
Date: December 6. 1992
Page: 3 of 19

media, preservation, documentation, packing, and
shipment.

5.5.2 Traceability Requirements

All sample collection activities are traceable,
through field records, to the person collecting
the sample and to the specific piece of sampling
equipment used to collect that sample (where
appropriate). In a similar fashion, all mainten-
ance and calibration records for sampling equip-
ment are kept so that they, too, are traceable.

5.5.3 Measurement of Sample Container and Sample
Equipment Integrity

Only containers that have been properly prepared
for specific types of samples are used for sample
collection. To ensure the integrity of contain-
ers for volatile organic compounds, a representa-
tive container is filled with deionized water,
preserved, carried into the field, and returned.
VOC analysis is then performed. This quality
assurance procedure is performed at least once
per sampling event.

Preserved volatile organic compound (VOC) blanks
are supplied for each investigation where VOCs
are collected. These blanks are carried into the
field, treated as regular VOC samples, and
submitted for VOC analysis along with the re-
quired samples.

The sampler logs all sample container, preserva-
tive, and sample equipment blank data on field
logsheets. Any problems noted with specific
equipment, preservatives, or personnel are
promptly reported to the Sample Procurement
Manager so that corrective action can be insti-
tuted.

5.6 Sample Transportation and Shipment

Samples are delivered to the Laboratory for analysis as
soon as possible. The samples are properly preserved,
packaged for transport, and accompanied by chain-of-custody
documentation prior to shipment or transport to the
Laboratory. The samples are also submitted to the desig-
nated Sample Custodian for proper acceptance into the
Laboratory.
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5.6.1 Non-Hazardous Samples

Environmental samples are transported and/or
shipped in the Laboratory's transport shippers or
coolers. The shippers are designed and used
exclusively by the Laboratory and are provided
upon request to clients conducting their own
sampling operations.

Laboratory transport shippers are 16" x 24" x 12"
high-density polyethylene (HOPE) heavy transit
cases form-fitted with high-density insulating
foam. Each shipper contains packaging instruc-
tions, appropriate sample containers and preser-
vatives, ice packs for refrigeration, various
Laboratory sample documentation materials and
Laboratory sample seals. Laboratory transport
shippers are delivered or shipped via overnight
carrier to the laboratory as soon as possible
after collection.

5.6.2 Hazardous Samples

Hazardous samples as indicated in the DOT Hazard-
ous Material Table (49 CFR 172.101) are trans-
ported as specified in the regulations. Preser-
vatives for samples consist of either acids or
caustics. Hydrochloric Acid (17%), Nitric Acid
(18%), Sulfuric Acid (35%), and Sodium Hydroxide
(4N) are packed and shipped as follows:

• 8 ml screw top vial is filled with 5 ml of
acid or caustic and capped. The bottle is
labeled as to its contents.

• Each vial is inserted in a four (4) mil
thick polyethylene zip-lock bag.

• The bagged vials are packed in 250/500 ml
polypropylene plastic intermediate contain-
ers.

• The plastic containers are then filled with
vermiculite and capped/sealed.

• The intermediate containers are placed in a
strong fiberboard box or cooler and sealed.
A maximum of 500 ml of acid or caustic can
be placed in a single outer package.
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• The sealed box is labeled in accordance with
DOT specifications (see 49 CFR 172.101).

Other potentially hazardous material samples are
packaged and shipped as follows:

• Samples are placed in 32 oz. glass jars with
TFE-lined lids or polyethylene bottles, as
appropriate. All filled containers have
sufficient air-space to allow for sample
expansion and for volatilization. Samples
to be analyzed for low level volatile organ-
ics are placed in 40 ml vials (no headspace)
with appropriate septum lids.

• Sample containers are inserted and sealed in
a four (4) mil thick polyethylene zip-lock
bag (1 container/bag).

• Bagged containers are placed inside a 1
gallon metal paint can. Inert packing
material (e.g. vermiculite) is then placed
into the can to prevent breakage. The can
is sealed and locked with lid clips.

• The can is placed in a DOT-12B fiberboard
box or equivalent and sealed.

• The sealed box is labeled in accordance with
DOT specifications (see 49 CFR 172.101).

5.6.3 Hazardous Materials Regulations (49 CFR Part 172)

The party offering hazardous material for trans-
portation is responsible for ensuring compliance.
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The Laboratory uses UPS or Federal Express to
ship bottles or samples. Clients may pick up
sample containers at the Laboratory's Sample
Receiving Office. The Laboratory receives daily
shipments of samples through UPS, Federal Ex-
press, Airborne Express, and Purolator Courier.
Clients also may deliver their own samples to
Sample Receiving. All bottles are shipped with
instructions on sampling and the required preser-
vatives as well as preservation procedures and
material safety data sheets (MSDSs).
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TABLE 5-1

Parameter

Bacteriological

Coliform, Fecal
and Total

Metals

Chromium VI4

Mercury

Metals, except
above4

Organics5

Base Neutral Acid
Extractables
(GC/MS)

Polynuclear
Aromatic
Hydrocarbons

Pes tic ides /PCBs

Herbicides

.4
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LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES

Amount
Recommended of Sample

Container' Preservative2-10Holding Time3 Reguired

P,G Cool, 4°C
0.008% Na2S203*

P,G Cool, 4°C

P,G HNOj to pH <2

P,G HNOj to pH <2

G, TFE Cool, 4°C
Lined Cap 0.008% Na2S2O3*

G, TFE Cool, 4°C
Lined Cap 0.008% Na2S203*

Store in Dark

G, TFE Cool, 4°C
Lined Cap pH 5-97

G, TFE Cool, 4°C
Lined Cap

6 hours 250 ml

24 hours 250 ml

28 days 250 ml

6 months 1 1

7 days 1 1
until

extraction,
40 days after
extraction

7 days 1 1
until

extraction,
40 days after
extraction

7 days 1 1
until

extraction,
40 days after
extraction

7 days 1 1
until

extraction,
40 days after
extraction
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Parameter

Purgeable
Halocarbons
(EPA 601,501.1)

Purgeable
Aromatics
(EPA 602,624,
502.2)

TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES (Continued)

Amount
Recommended of Sample

Container1 Preservative2-10Holding Time3 Reguired

G, TFE Cool, 4°C
Lined Septum 0.008% Na2S2O3*

G, TFE Cool, 4°C
Lined Septum HCl to pH <28

0.008% Na2S2O3*

Volatile Organics9 G, TFE Cool, 4°C
No Residual Lined Septum 4 drops Cone.

14 days 3x40 ml

14 days 3x40 ml

14 days 3x40 ml

Chlorine
(SW 8010, 8020,
8240)

Residual
Chlorine

HCl

G, TFE Collect Sample
Lined Septum in a 40 ml

VOA Container
Preserved with 4 drops
of HCl. Add 4 drops
of 10% Na2S2O3. Cap
Tightly & Mix,

Cool, 4°C

14 days 3x40 ml

Total Petroleum P,G
Hydrocarbons (GC)

Physical Properties

Acidity

Alkalinity

Biochemical
Oxygen Demand

Biochemical P,G
Oxygen Demand,
Carbonaceous

Cool, 4°C

P,G

P,G

P,G

Cool, 4°C

Cool, 4°C

Cool, 4°C

28 days 2 1

14 days 250 ml

14 days 250 ml

48 hours 1 1

Cool, 4°C 48 hours 1 1
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES (Continued)

Parameter

Bromide

Carbon, Total
Organic

Chemical Oxygen
Demand

Chloride

Chlorine, Total
Residual

Color

Conductivity

Cyanide, Total
and Amenable to
Chlorination

Fluoride

Halogens, Total
Organic

Hardness

Hydrocarbons, Tot
Recoverable Pet
(IR)

Ammonia

Amount
Recommended of Sample

Container' Preservative2'10Holding Time3 Reguired

P,G

G

P,G

None Required

Cool, 4°C
H2S04 to pH <2

Cool, 4°C
H2SO4 to pH <2

P,G

P,G

P,G

P,G

P,G

P

P,G

P,G

G

None Required

None Required

Cool, 4°C

Cool, 4°C

Cool, 4°C
NaOH to pH >12
0.6 g ascorbic

acid*

None Required

Cool, 4°C
H2S04 to pH <2

HN03 to pH <2

Cool, 4°C

P,G

HCl to pH <2

Cool, 4°C
H,S04 to pH <2

28 days 250 ml

28 days 4x40 ml

28 days 250 ml

28 days 250 ml

Analyze 250 ml
Immediately

48 hours 500 ml

28 days 250 ml

14 days8 1 1

28 days 300 ml

14 days 2x250 ml

6 months 150 ml

28 days 2 1

28 days 250 ml
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES (Continued)

Parameter

Kjeldahl Nitrogen

Nitrate

Nitrate-Nitrite

Nitrite

Organic Nitrogen

Oil and Grease

Oxygen, Dissolved
Probe

Oxygen, Dissolved
Winkler

Hydrogen Ion (pH)

Phenolics

Orthophosphate

Phosphorus,
Elemental

Phosphorus, Total

Amount
Recommended of Sample

Container* Preservative2-10Holding Time3 Reguired

P,G

P,G

P,G

P,G

P,G

Cool, 4°C
H2SO4 to pH <2

Cool, 4°C

Cool, 4°C
H2S04 to pH <2

Cool, 4°C

Cool, 4°C
H2S04 to pH <2

Cool, 4°C
H2S04 to pH <2

28 days 1 1

48 hours 250 ml

28 days 250 ml

48 hours 250 ml

28 days 1 1

28 days 1 1

G, Bottle
and Top

None Required Analyze 300 ml
Immediately

G, Bottle Fix on Site and
and Top Store in Dark

8 hours 300 ml

P,G None Required Analyze 25 ml
Immediately

P ,G

P ,G

Cool, 4°C
H,S04 to pH <2

Filter
Immediately
Cool, 4°C

Cool, 4°C

Cool, 4°C
H,S04 to pH <2

28 days

48 hours

1 1

1 1

48 hours 250 ml

28 days 250 ml
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES (Continued)

Parameter

Residue, Total P,G
Solids (TS)

Residue, Filterable P,G
Solids (TDS)

Residue, Non- P,G
Filterable Solids
(TSS)

Amount
Recommended of Sample

Container' Preservative2-'°Holding Time3 Reguired

Cool, 4°C

Cool, 4°C

Cool, 4°C

Residue, Settleable

Residue, Volatile
(TVS)

Silica

Sulfate

Sulfide

P,G

P,G

P

P,G

P,G

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C, f

7 days 250 ml

7 days 250 ml

7 days 250 ml

48 hours 250 ml

7 days 250 ml

28 days 250 ml

28 days 250 ml

7 days 500 ml
Zinc Acetate plus

Sodium Hydroxide to
pH >9

Sulfite P,G

Surfactants (MBAS) P,G

Temperature P,G

Turbidity P,G

Radiological

Alpha, Beta, and P,G
Radium

Cool, 4°C

Cool, 4°C

None Required

Cool, 4°C

Analyze 250 ml
Immediately

48 hours 1 1

Analyze 1 1
Immediately

48 hours 500 ml

HNO, to pH <2 6 months 2 1
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES (Continued)

From TCLP Ext Min
to Prep From Prep Sample

Parameter Cont' Preserv2'10 Extraction3to Analysis Required

Toxicitv Characteristic Leachate Procedure (TCLP)

Metals (except Hg) P,G Cool 4°C — 180 days 1 1

Mercury P,G Cool 4°C — 28 days 1 1

Semivolatiles G, TFE Cool 4°C 7 days 40 days 1 1
(BNA, HERB, PEST, PCB)

Volatiles, G, TFE Cool 4°C — 14 days 1 1
including Methanol
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TABLE 5-1 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR AQUEOUS MATRICES

1. Polyethylene (P) or Glass (G). Although polyethylene or glass
may be appropriate for many of the samples, where there is a
choice the Laboratory will ship polyethylene containers due to
the reduced cost of the containers and shipping. The following
containers are available upon request: 1 liter glass with TFE
liner; 500 ml glass with TFE liner; 40 ml VOA with TFE septum;
250 ml glass with septum; 1 liter plastic; 250 ml plastic; 500
ml plastic; and 125 ml plastic.

2. Sample preservation should be performed immediately upon sample
collection. For composite samples, each aliquot should be
preserved at the time of collection. When use of an automated
sampler makes it impossible to preserve each aliquot, the sample
may be preserved by maintaining 4°C until compositing and sample
splitting is completed.

3. Samples should be analyzed as soon as possible after collection.
The times listed are the maximum times that samples may be held
before analysis and still be considered valid. Samples may be
held for longer periods of time only if the permittee, or
monitoring laboratory, has data on file to show that the
specific types of samples under study are stable for the longer
time. Some samples may not be stable for the maximum time
period listed in the table. A permittee, or monitoring labora-
tory, is obligated to hold the sample for a shorter time if
knowledge exists to show this is necessary to maintain sample
stability.

4. Samples should be filtered immediately on-site before adding
preservative for dissolved metals if dissolved metals are
requested.

5. Guidance applies to samples to be analyzed by GC, LC or GC/MS
for specific compounds.

6. Should only be used in the presence of residual chlorine.

7. The pH adjustment may be performed upon receipt at the labora-
tory and may be omitted if samples are extracted within 72 hours
of collection. For the analysis of aldrin, add 0.008% sodium
sulfate.
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8. Maximum holding time is 24 hours when sulfide is present.

9. Samples for acrolein receiving no pH adjustment must be analyzed
within three days of sampling.

10. When any sample is to be shipped by common carrier or sent
through the United States mail, it must comply with the Depart-
ment of Transportation regulations.
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Parameter

Metals

Chromium VI

Mercury

Metals,
except above

Organics4

Base Neutral
Acid
Extractables
(GC/MS)

Polynuclear
Aromatic
Hydrocarbons

Pesticides/PCBs

TABLE 5-2 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR SOLID MATRICES

Minimum
Amount

Established of Sample
Preservative5 Holding Time2-3 Reguired

Herbicides

Volatile
Organics

Container1

P,G

P,G

P,G

G, TFE
Lined Cap

G, TFE
Lined Cap

G, TFE
Lined Cap

G, TFE
Lined Cap

G, TFE
Lined Septum

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

Cool, 4°C

24 hours 50 g

28 days 50 g

6 months 50 g

14 days 50 g
until

extraction,
40 days after
extraction

14 days 50 g
until

extraction,
40 days after
extraction

14 days 50 g
until

extraction,
40 days after
extraction

14 days 50 g
until

extraction,
40 days after
extraction

14 days 50 g



Facility: North Canton

TABLE 5-2 LABORATORY

Chapter No. : Five
Revision No. : 3.1
Date: December 6, 1992
Page: 16 of 19

SAMPLE PRESERVATION SUMMARY
FOR SOLID MATRICES (Continued)

Parameter

Total Petroleum
Hydrocarbons (GC)

Physical Properties

Acidity

Alkalinity

Ammonia

Bromide

Chloride

Cyanide, Total and
Amenable to
Chlorination

Fluoride

Hydrocarbons, Tot
Recoverable Pet
(IR)

Hydrogen Ion (pH)

Kjeldahl Nitrogen

Nitrate

Nitrate-Nitrite

Nitrite

Container1

G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

P,G

Minimum
Amount

Established of Sample
Preservative5 Holding Time2'3 Reguired

Cool, 4°C 14 days 100 g
until

extraction,
40 days after
extraction

Cool, 4°C 14 days 50 g

Cool, 4°C 14 days 50 g

Cool, 4°C 28 days 50 g

None Required 28 days 50 g

None Required 28 days 50 g

Cool, 4°C 14 days 50 g

None Required 28 days 50 g

Cool, 4°C 14 days 100 g
until

extraction,
40 days after
extraction

None Required Analyze 50 g
Immediately

Cool, 4°C 28 days 50 g

Cool, 4°C 48 hours 50 g

Cool, 4°C 28 days 50 g

Cool, 4°C 48 hours 50 g



Facility:
Chapter No.:
Revision No.:
Date:
Page:

North Canton
Five
3.1

December 6. 1992
17 of 19

TABLE 5-2 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR SOLID MATRICES (Continued)

Parameter

Oil and Grease

Organic Nitrogen

Phenols

Orthophosphate

Phosphorus,
Elemental

Phosphorus, Total

Silica

Sulfate

Sulfide

Sulfite

Radiological

Minimum
Amount

Established of Sample
Container'

G

P,G

G

P,G

G

P,G

P

P,G

P,G

P,G

Preservative5 Holding

Cool,

Cool,

Cool,

Cool,

Cool,

Cool,

Cool,

Cool,

Cool ,

Cool,

4

4

4

4

4

4

4

4

4

4

°C

°C

°C

°C

°C

°C

°C

°C

°C

°C

28

28

28

48

48

28

28

28

28

Time2-3

days

days

days

hours

hours

days

days

days

days

Analyze

Required

50

50

50

50

50

50

50

50

50

50

g

g

g
g

g

g

g

g
g

g
Immediately

Alpha, Beta, and
Radium

P,C Cool, 4°C 6 months 200 g
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TABLE 5-2 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR SOLID MATRICES (Continued)

From TCLP Ext Min
to Prep From Prep Sample

Parameter Cont1 Preserv2-10 Extraction3to Analysis Required

Toxicitv Characteristic Leachate Procedure CTCLP)

Metals (except Hg) P,G Cool 4°C — 180 days 50 g

Mercury P,G Cool 4°C — 28 days 50 g

Semivolatiles G, TFE Cool 4°C 7 days 40 days 50 g
(BNA, HERB, PEST, PCB)

Volatiles, G, TFE Cool 4°C — 14 days 50 g
including Methanol
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TABLE 5-2 LABORATORY SAMPLE PRESERVATION SUMMARY
FOR SOLID MATRICES

1. Polyethylene (P) or Glass (G) . Although polyethylene or glass
may be appropriate for many of the samples, where there is a
choice the Laboratory will ship polyethylene containers due to
the reduced cost of the containers and shipping. The following
containers are available upon request: 100 ml widemouth glass
with TFE liner; 250 ml widemouth glass with TFE liner; and 500
ml widemouth glass with TFE liner.

2. Established holding times for which there is no specific
guidance follows the guidelines for water holding times.

3. Samples should be analyzed as soon as possible after collection.
The times listed are the maximum times that samples may be held
before analysis and still be considered valid. Samples may be
held for longer periods of time only if the permittee, or
monitoring laboratory, has data on file to show that the
specific types of samples under study are stable for the longer
time. Some samples may not be stable for the maximum time
period listed in the table. A permittee, or monitoring Labora-
tory, is obligated to hold the sample for a shorter time if
knowledge exists to show this is necessary to maintain sample
stability.

4. Guidance applies to samples to be analyzed by GC, LC, or GC/MS
for specific compounds.

5. When any sample is to be shipped by common carrier or sent
through the United States mail, it must comply with the Depart-
ment of Transportation regulations.
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6.0 SAMPLE CUSTODY

A sample is physical evidence collected from a site or from the
environment. As such, each sample must be documented in a
manner that makes it legally defensible and which provides all
data necessary for proper analysis. Enseco-Wadsworth/ALERT
sampling personnel must complete all proper forms and documents
for each sample taken. This documentation is described below.

6.1 Field Operations

6.1.1 Field Sample Logbook

Data from all samples taken by Laboratory person-
nel is entered in a hard-cover, bound Laboratory
Field Sample Logbook consisting of consecutively
numbered 8 1/2" x 11" pages. This Laboratory
Field Sample Logbook contains entries which
document pertinent field data for each sample
including:

• Client
• Name and Address of Field Client
• Project or Sampling Location
• Exact Location of Sample Point
• Sampling Methodology
• Process Generating Sample (as applicable)
• Sample Container Numbers and Volumes
• Date and Time of Collection
• Field Sample Identification Number or

Designation
• Field Observations and/or Measurements
• References such as Maps, Sketches, Photo-

graphs
• Preservation and Transport Statement
• Name(s) and Signature(s) of Sample Collect-

or^)

Location of sample points is referenced to an
established system, or if this is not available,
given in such a manner that it can be clearly
identified.
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6.1.2 Sample Labels

Permanent Laboratory Sample Labels are used to
ensure proper identification and management of
collected samples. These gummed labels are
completed and affixed to each sample container at
the time of collection. Entries on the sample
label include:

• Field Sample Identification Number or
Designation

• Exact Location of Sample Point
• Date and Time of Collection
• Name of Sample Collector(s)
• Additional Pertinent Field Information

All entries on the Laboratory Sample Label should
correspond accordingly with the Laboratory Field
Sample Logbook.

6.1.3 Sample Seals

Laboratory Sample Seals are used to detect
unauthorized tampering of samples prior to
laboratory acceptance. Laboratory Sample Seals
are affixed to the sample transport container in
a manner that requires seal breakage in order to
open the container. Unauthorized seal breakage
indicates possible tampering and will render a
sample suspect.

6.1.4 Chain-of-Custody Forms

Chain-of-Custody documentation is necessary to
track the possession of each sample from col-
lection through analysis. This documentation is
especially vital for legal concerns.

Samples submitted to the Laboratory are accompan-
ied by Laboratory Chain-of-Custody Forms (Figure
6-1) to ensure adequate documentation. These
forms are completed and sealed within the sample
transport container to be opened and examined by
the Laboratory Sample Custodian. Pertinent
information includes:

• Client
• Project or Sampling Location
• Sample Identification Number or Designation
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• Sample Description
• Sample Container Numbers and Volumes
• Purpose of Analysis
• Signatures of Persons Involved in Chain-of-

Custody
• Date and Time of Possession

All entries on the Laboratory Chain-of-Custody
Form correspond accordingly with the Laboratory
Field Sample Logbook and Laboratory Sample
Labels.

6.2 Laboratory Operations

Evidentiary documentation procedures continue with the
Laboratory. The designated Laboratory Sample Custodian
receives and documents all sample submittals into the
Laboratory. The Laboratory Sample Custodian examines the
condition, preservation, and accompanying documentation of
all submitted samples prior to approval and formal accept-
ance into the Laboratory. Any sample, preservation, or
documentation discrepancies (e.g. broken sample container,
improper preservations, inadequate sample volume, poor
documentation, etc.) are resolved before the sample is
approved and actually accepted for analyses. All required
acceptance data is then recorded and documented in the
Laboratory Sample Log and Laboratory Computerized Data
Management System. The sample is then labeled and placed
in the secure sample storage area for distribution to the
appropriate analyst(s).
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7.0 MATERIAL PROCUREMENT AND CONTROL

7.1 Laboratory Material Purchasing

All materials purchased by Enseco-Wadsworth/ALERT Labora-
tories meet or exceed the specifications required by the
methods used by the laboratory. Materials are also
purchased to accommodate any project that requires special-
ized specifications.

7.2 Analytical Standards

Analytical standards (to include calibration standards,
surrogate standards, matrix spiking standards, internal
standards, and instrument performance evaluation standards)
are prepared from materials purchased with a purity of 96%
or better. These standards are prepared according to the
procedures stated in the individual Analytical Methods. A
record of each standard preparation is maintained in the
Standards Preparation Log.

All analytical standards are traceable to reputable
manufacturers who establish traceability. Working stand-
ards prepared in the laboratory are compared to primary
standards obtained by reputable manufacturers.

7.3 Chemical Storage

7.3.1 Requirements for Storage

Every item stocked in a laboratory or storeroom
is dated upon receipt. Large quantities of
chemicals are not stocked in the laboratory. A
current inventory of all chemicals with informa-
tion on location, quantity, maximum shelf life,
and potential hazard is maintained. Chemicals
are not stocked in strict alphabetical order
since this may result in the storage of incompat-
ible chemicals. When storing, consideration is
given to compatibility of chemicals.
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7.3.2 Storage of Corrosives

Caustic and corrosive materials are stored
near the floor to minimize danger of bottles
falling from shelves.

Separate containers to facilitate handling.
Organic (acetic acid and acetic anhydride)
are stored separately away from strong
oxidizing agents (sulfuric, nitric, or
perchlorates) to prevent interaction of
fumes and corrosion of storage cabinets.

When transporting acid containers, acid
bottle carriers are used.

7.3.3 Storage of Flammables

In general, liquids having a flash point of
140°F or less are considered flammable.

Quantities of greater than one gallon are
stored in a safety can. If the liquid must
be stored in glass for purity, the glass
container should be coated in plastic to
lessen the danger of breakage and possible
ignition.

Small quantities, no more than is required
for work in progress, may be kept on
shelves. However, quantities of five gal-
lons or greater are not kept in any labora-
tory unless contained in a flammable liquids
cabinet.

Flammable liquids are not stored in confined
spaces such as a refrigerator.

Flammable liquids are not stored near strong
oxidizing agents such as nitric acid, perox-
ides, dichromates, or perchlorates.
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7.4 Laboratory Waste Disposal

Client samples are retained in a controlled access area for
thirty (30) days after the analytical report date. If
prior arrangements have been made with the client, the
samples are returned to the project site or client by
commercial carrier or Enseco-Wadsworth/ALERT Laboratories'
company courier.

All samples slated for disposal are divided into three
groups by matrix: aqueous, non-aqueous liquids, and
solids. The aqueous samples (groundwaters, drinking
waters, industrial effluents) are rinsed through the
Laboratory neutralization sump. The non-aqueous liquids
(oils, solvents) and the solid samples (soils, industrial
waste) are consolidated into respective drums and shipped
off-site for incineration as hazardous waste.
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

8.1 Laboratory Instruments

Enseco-Wadsworth/ALERT Laboratories uses specific proce-
dures for the operation and calibration of all analytical
instruments. Along with proper maintenance, these practi-
ces ensure optimum instrument performance and accuracy.
These procedures include proper operator training and
supervision; mandatory instrument performance specifi-
cations; and systematic instrument calibration, verifica-
tion, and monitoring schedules.

The Laboratory uses mandatory instrument performance
specifications to constantly ensure optimum instrumental
performance. These performance criteria require acceptable
instrument response to specific performance standards prior
to initiating further instrument calibration and analyses.
Acceptable instrument response criteria are based upon the
manufacturer's or EPA's analytical method specifications.

Laboratory analysts record and document all instrumental
runs in designated Laboratory instrument logbooks or
Laboratory bench sheets. These logbooks or bench sheets
identify instrument operating parameters, settings, and
performance data associated with each instrumental run.
Instrumental runs pursuant to establishing instrument
performance criteria and calibrations are also recorded in
these Laboratory instrument logbooks or bench sheets.

The Laboratory uses instrument calibration procedures to
constantly ensure analytical accuracy. Initial instrument
calibration curves are generated, verified, and routinely
monitored throughout the duration of all instrumental
analyses (see Table 8-1). Specific calibration procedures
for laboratory instruments including the frequency and
standards used are listed in Table 8-1 (Calibration
Procedures).

8.2 Measurement Equipment, Glassware, Water, Reagents, and
Industrial Gases

Enseco-Wadsworth/ALERT Laboratories adheres to proper
standards of good laboratory practice in the use of
measuring equipment, glassware, water, chemical reagents,
and industrial gases. Adherence to proper standards
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relating to these laboratory elements validate analytical
data. All laboratory glassware, balances, thermometers,
and subsequent volume, mass, and temperature measurements
are directly traceable to primary standards. Chemical
reagents and industrial gases are purchased and used as
appropriate for various laboratory applications.

All Laboratory volumetric glassware conforms to National
Bureau of Standards (NBS) Class A standards. Kuderna-
Danish concentrator tubes are also calibrated annually
using gravimetric techniques. All calibrations are
recorded and documented in designated Laboratory Calibra-
tion Logbooks. Written procedures (SOPs) for cleaning and
storing glassware are posted at appropriate wash stations.
(See Chapter 9.8)

Laboratory balances are annually serviced and calibrated.
Additional balance performance evaluations are conducted
daily by comparison against NBS Class S certified weights.
Unacceptable performance requires service adjustments.
Both balance service and daily calibrations are recorded
and documented in designated Laboratory Balance Calibration
Logbooks.

Laboratory thermometers are calibrated against a NBS
certified thermometer and recorded in the designated
Laboratory Thermometer Calibration Logbook. Laboratory
drying ovens, incubators, refrigerators, etc. contain
calibrated thermometers. Refrigerator readings are
recorded twice a day in the Laboratory Temperature Logbook.
Unacceptable deviation from desired temperatures requires
immediate corrective action.

Laboratory pure water is generated by a commercial on-line
water purification system consisting of mixed resin
deionizing and carbon filtration cartridges. Cartridges
are routinely replaced and serviced by the manufacturer or
as indicated by an on-line resistivity indicator or
laboratory method blank contamination. All water purity
information is recorded in the manufacturer's service file.
Daily checks are done on the water to prove it is of ASTM
Type II quality.
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The Laboratory uses various types and purities of chemical
reagents, solvents, and industrial gases depending upon
their intended use. Laboratory stock and working standards
are derived from commercially available primary standards
and solvents whenever possible. These stock and working
standards are properly labeled (content, concentration,
date, analyst) and routinely checked for degradation and/or
impurities in accordance with the appropriate analytical
method specifications. On-line molecular sieves and oxygen
traps are used where appropriate to remove impurities from
desired industrial gases. All chemical reagents, solvents,
and industrial gases are stored only in designated areas in
accordance with the Laboratory Health & Safety Program.
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TABLE 8-1 CALIBRATION PROCEDURES

GC/MS VOCs and BNAs

• The Laboratory purchases standards from certified sources for
quantitation of VOCs and BNAs.

• Every 12 or 24 hours as the method requires, the instrument is
tuned to meet EPA established abundance criteria for DFTPP or
BFB to assure that instrument response meets EPA specifications.

• Generation of three (3) or five (5) point calibration curves as
the method requires for all method compounds. Recalibration is
done when continuing calibration criteria is not met.

• Verification of system cleanliness by the analysis of an
instrument or method blank.

• Addition of internal standards to each sample.

• Analytical Method SOPs detailing the calibration procedures to
be used for each method are available at the laboratory.

GC VOCs

• The Laboratory purchases standards from certified sources for
quantitation of GC volatiles.

• Generation of three (3) or five (5) point calibration curves as
the method requires for all method compounds. Recalibration is
done when continuing calibration does not meet criteria.

• Monitor consistency of instrument response through the analysis
of a standard after every twenty (20) sample analyses.

• Demonstrate system cleanliness through the analysis of a reagent
blank prior to any sample analysis.

• Maintain sample response within the limits of the response of
the standards.

• The initial calibration curve must have an RSD of £20% for
Method 8010/8020, <15% for Method 502.2, and <10% for Method
601/602 with continuing calibrations of <15%, <20%, and <10%
respectively. (RSDs are calculated based on guidance found in
SW846, Method 8000, Section 7.4.4.2.)
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TABLE 8-1 CALIBRATION PROCEDURES CONT.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

Pesticides and PCBs

• The Laboratory uses certified standards for quantitation of
pesticides and PCBs.

• The initial calibration curve must have an RSD of £20% with a
continuing calibration of <15%. (RSDs are calculated based on
guidance found in SW846, Method 8000, Section 7.4.4.2.)

• Generation of three (3) or five (5) point calibration curves for
all analyzed compounds prior to any sample analysis, as stated
in the analytical method. Recalibration is done when continuing
calibration criteria is not met.

• Monitor consistency of instrument response through the analysis
of a standard after every ten (10) sample analyses.

• Demonstrate system cleanliness through the analysis of an
instrument or reagent blank.

• Maintain sample response within the limits of the response of
the standards.

• An evaluation standard is analyzed prior to pesticide analysis
of samples to verify degradation of <20% for Endrin and 4,4'-
DDT.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

ICP

The Laboratory purchases calibration standards from a certified
source.

Generation of a two (2) point calibration and frequent resloping
of the curve per manufacturer's requirements.

Verification of system cleanliness and baseline maintenance
through the analysis of a reagent blank every ten (10) samples.
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TABLE 8-1 CALIBRATION PROCEDURES CONT.

• Verification of instrument consistency through the analysis of
a standard every ten (10) samples.

• Determination of instrument stability by the analysis of an
interference check sample at the beginning and end of each
sample set.

• Maintenance of sample response within the linear response of the
instrument.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

AA Flame. Furnace, and Mercury Analyzer

• The Laboratory purchases calibration standards from certified
sources.

• Construction of a three (3) to five (5) point calibration curve
for an element prior to the analysis of each sample set.

• Verification of system cleanliness for each element through the
analysis of a reagent blank every ten (10) samples.

• Monitoring of instrument performance by resloping the calibra-
tion curve every ten (10) samples.

• Bracketing of sample response between the limits of standard
response.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

pH and Ion-Selective Electrode (Fluoride. Ammonia Nitrogen, and
Bromide)

• The Laboratory purchases standards from certified sources.

• Construction of a three (3) point (2 point for pH) calibration
curve weekly or prior to the analysis of any sample.

• Bracketing of sample response within the limits of standard
response.
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TABLE 8-1 CALIBRATION PROCEDURES CONT.

• Verification of cleanliness of the analytical system through the
analysis of a reagent blank (where applicable).

• Verification of instrument consistency through the analysis of
standards after the analysis of every ten (10) samples (where
applicable).

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

Spectrophotometer (Cyanide. Phosphate. Phenol and Methvlene Blue
Active Substances)

• The Laboratory purchases standards from certified sources.

• Construction of a five (5) point calibration curve prior to the
analysis of any sample. The initial calibration curve must have
an RSD of <20%.

• Monitor for the introduction of any interferents through the
analysis of a reagent blank prior to any sample analysis.

• Bracket sample response within the standard response.

• Verification of the consistency of instrument response through
the analysis of a standard after every ten (10) sample analyses.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

Traacs 800 (Chloride. Sulfate. Nitrate, and Nitrite)

• The Laboratory purchases standards from certified sources.

• The initial calibration curve must be linear with a correlation
coefficient between 0.999 and 1.000.

• Construction of a three (3) point calibration curve prior to the
analysis of any sample. The initial calibration curve must have
an RSD of <20%.

• Monitor for the introduction of any interferents through the
analysis of a reagent blank prior to any sample analysis.
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TABLE 8-1 CALIBRATION PROCEDURES CONT.

• Bracket sample response within the standard response.

• Verification of the consistency of instrument response through
the analysis of a standard after every ten (10) sample analyses.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

Miscellaneous

• Additional inorganic analyses use a single-point standard. The
Laboratory purchases certified standards.

• Analytical Method SOPs, available at the Laboratory, detail the
calibration procedures to be used for each method.

NOTE: Information on standards is documented in the Laboratory
Standards Logbook (see Chapter 10) .
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9.0 ANALYTICAL PROCEDURES

9.1 Sample Receipt (see Chapter 6.0)

9.2 Sample Preparation

All samples are prepared in accordance with the methods
outlined in Tables 9-1 and 9-2 (Methods Summary for Sample
Preparation/Sample Extraction and Laboratory Analytical
Methods Summary).

9.3 Equipment Startup and Performance Check (see Chapter 11).

9.4 Detection Limits

A summary of common Laboratory detection limits is outlined
in Table 9-3 (Laboratory Detection Limits Summary).
Detection limit studies are performed on an annual basis.
Changes in laboratory detection limits resulting from these
detection limit studies will be incorporated into Table
9-3.

9.5 Initial and Continuous Calibration (see Chapter 11).

9.6 Analytical Methods

A summary of common Laboratory analytical methods is
outlined in Table 9-2 (Laboratory Analytical Methods
Summary). Specific procedures and variances within the
methods are detailed in the Analytical Methods SOPs. When
the laboratory methods cited in Table 9-2 are changes,
either by the issuing agency or through public notice in
the Federal Register, WAL method SOPs will be updated
accordingly. The Analytical Methods SOPs are kept on file
in the laboratory, available to the analysts at all times.

9.7 Analyses of QC Samples (see Chapter 11).

9.8 Glassware Cleaning

The procedures used to clean laboratory glassware for use
in organic, metals, and inorganic methods are outlined in
Table 9-24 (Laboratory Glassware Washing Summary).
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TABLE 9-1 METHODS SUMMARY FOR SAMPLE PREPARATION/SAMPLE EXTRACTION

Parameter

Metals (ICP)
(Method 6010)

Matrix

Water

Metals (GFAA) Water
(Methods 7131, 7191, 7421, 7841)

Metals Water
(Methods 204.2, 208.2, 213.2, 218.2,
220.2, 239.2, 279.2)

Metals
(RCRA EP Toxicity)

Water/
Solid

Metals Solid
(Methods 6010, 7131, 7191, 7421, 7841)

Purgeables
(Methods 8010, 8020)

Semivolatiles
(Methods 8080, 8270)

Semivolatiles
(Methods 8080, 8270)

Semivolatiles
(Methods 8080, 8270)

Water/
Solid

Water

Oil

Solid

Metals, Semivolatiles, Volatiles Water/
(TCLP/ZHE-Volatiles) Solid

Method

30101

3020

METALS2

Paragraph 4.1

1310

30501

5030

3510'
35201

3580

35401

35501

13111

1. SW846 - Test Methods for Evaluating Solid Waste, Physi-
cal/Chemical Methods, Third Edition, EPA, September 1986.

2. Methods for Chemical Analysis of Water and Wastes, March 1983,
EPA-600/4-79-020.
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TABLE 9-2 LABORATORY ANALYTICAL METHODS SUMMARY

Parameter Methods

Solid/Liquids
Groundwaters Drinking Water

Metals

Aluminum
Antimony

Arsenic
Barium
Beryllium

Bismuth
Boron
Cadmium
Calcium
Chromium
Chromium +6
Cobalt
Copper
Gold
Iron

Lead
Magnesium
Manganese
Mercury

Molybdenum
Nickel

Osmium
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Titanium
Tungsten
Vanadium

EPA 200.
EPA 200.7,

EPA 206.2,
EPA 200.

EPA 200.7,

EPA 200.
EPA 200.

EPA 200.7,
EPA 200.
EPA 200.

EPA 218.4,
EPA 200.
EPA 200.
EPA 200.

EPA 200.7,

EPA 200.7,
EPA 200.
EPA 200.
EPA 245.

EPA 200.
EPA 200.7,

EPA 200.
EPA 200.

EPA 270.2,
EPA 272.

EPA 200.7,
EPA 279.
EPA .200.
EPA 200.
EPA 200.
EPA 200.

7
204.2

206.3
7
210.2

7
7
213.2
7
7
218.5
7
7
7
236.2

239.2
7
7
1

7
249.2

7
7
200.7
2
273.2
2
7
7
7
7

SW846
SW846

SW846
SW846
SW846

SW846
SW846
SW846
SW846
SW846
SW846
SW846
SW846
SW846
SW846

SW846
SW846
SW846
SW846

SW846
SW846

SW846
SW846
SW846
SW846
SW846
SW846
SW846
SW846
SW846
SW846

6010
6010

7060
6010
6010

6010
6010
6010
6010
6010
7196
6010
6010
6010
6010

6010
6010
6010
7470,
7471
6010
6010

6010
6010
7740
6010
6010
6010
6010
6010
6010
6010

EPA
EPA

EPA
EPA
EPA

EPA
EPA
EPA
EPA
EPA

EPA
EPA
EPA
EPA

EPA
EPA
EPA
EPA

EPA
EPA

EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA
EPA

200.7
200.7,
204.2
206.2
200.7
200.7,
210.2
200.7
200.7
213.2
200.7
218.2

200.7
200.7
200.7
200.7,
236.2
239.2
200.7
200.7
245.1

200.7
200.7,
249.2
200.7
200.7
270.2
272.2
200.7
279.2
200.7
200.7
200.7
200.7
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TABLE 9-2 LABORATORY ANALYTICAL METHODS SUMMARY (Continued)

Parameter Methods

Solid/Liquids
Water

Zinc EPA 200.7
Zirconium EPA 200.7

Organics

Acrolein/Acrylonitrile EPA 603
Base/Neutral & Acid EPA 625
Extractables

Chlorinated Herbicides EPA 615
Haloethers EPA 611
Nitroaromatics & EPA 625

Isophorone
Nitrosamines EPA 625
Organochlorine EPA 608
Pesticides & PCBs

Organohalide Pesticides
Organophosphorus EPA 625
Pesticides

Phenols EPA 625
Phthalate Esters EPA 625
Polynuclear Aromatic EPA 625
Hydrocarbons

Purgeable Halocarbons EPA 601
Purgeable Aromatics EPA 602
Volatile Organics EPA 624

Physical Properties

Acidity EPA 305.1
Alkalinity EPA 310.1
Ash Content
Biochemical EPA 405.1
Oxygen Demand

Bromide EPA 320.1
BTU/lb

Chemical Oxygen Demand EPA 410.4
Chloride EPA 325.2

Groundwaters Drinking Water

SW846 6010
SW846 6010

SW846 8030
SW846 8270

SW846 8150
EPA 611 (Mod)
SW846 8270

SW846 8270
SW846 8080

SW846 8080
SW846 8270

SW846 8270
SW846 8270
SW846 8270

SW846 8010
SW846 8020
SW846 8240

SM 402
SM 403

ASTM D482-80
SM 507

EPA 200.7
EPA 200.7

EPA 515

EPA 808.4

EPA 502.2/504
EPA 502.2/504

EPA 310.1

ASTM D2015-85/
D240-85

EPA 410.4/SM 508B
SW846 9251/9252 EPA 325.2

EPA 325.2
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TABLE 9-2 LABORATORY ANALYTICAL METHODS SUMMARY (Continued)

Parameter Methods

W
Solid/Liquids
Groundwaters Drinking Water

Chlorine,
Total Residual

Color
Cyanide
Amenable to Cl
Total

Flash Point (Open Cup)
Flash Point (Closed Cup)

SM 408 E

EPA 110.2

EPA 335.1/335.3
EPA 335.2/335.3

Fluoride
Hardness
Methylene Blue Active

Substances
Nitrogen
Ammonia
Kjeldahl, Total
Nitrate
Nitrate-Nitrite
Nitrite

Odor
Oil and Grease,

EPA 340.2
EPA 130.2
EPA 425.1

EPA 350.2/350.3
EPA 351.3
EPA 353.2
EPA 353.2
EPA 353.2
EPA 140.1

EPA 413.1/SM 503

SW846 9012
SW846 9012
ASTM D92-85
SW846 1010/
ASTM D93-85
EPA 340.2
EPA 130.2
EPA 425.1

EPA 350.2/350.3
EPA 351.3
EPA 353.2
EPA 353.2
EPA 353.2

A SW846 9070/9071

EPA 340.2
EPA 130.2

EPA 353.2
EPA 353.2
EPA 353.2

Total Recoverable
Organo Chlorine (Bombtox)

Organo Nitrogen EPA 351.3/350.2
Organo Phosphorus EPA 365.2
Organo Sulfur (Bombtos)

Oxygen, Dissolved
PH
Phenolics, Total EPA
Phosphorus, All Forms
Residue
Filterable
Non-Filterable
Settleable
Total
Volatile

Silica, Dissolved
Specific Conductance

EPA 360.2
EPA 150.1
420.1/420.2

EPA 365.2

EPA 160.1
EPA 160.2
EPA 160.5
EPA 160.3
EPA 160.4
EPA 370.1
EPA 120.1

ASTM D2361-85/D808-81
EPA 325.3

EPA 351.3/350.2
EPA 365.2

ASTM D3177-75/
D129-64
EPA 360.2

SW846 9045/9040 EPA 150.1
SW846 9065/9066

EPA 365.2

EPA 160.3
EPA 160.4

ASTM D859-80-8
SW846 9050
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TABLE 9-2

Parameter

LABORATORY ANALYTICAL METHODS SUMMARY

Methods

(Continued)

Specific Gravity

Sulfate
Sulfide
Sulfite
Temperature
Total Organic Carbon
Total Organic Halogen EPA 450.1
Turbidity EPA 180.1
Viscosity, Brookfield ASTM D-445
Water %
RCRA Corrosivity
RCRA Ignitability SW846 1010

EPA 375.2/375.4
EPA 376.1
EPA 377.1
EPA 170.1
EPA 415.1

Solid/Liquids
Groundwaters Drinking Water

ASTM D1298-85/
D854-83

SW846 9036/9038
SW846 9030

EPA 170.1
SW846 9060
SW846 9020
EPA 180.1

ASTM E1064-85
SW846 9040

REFERENCES:

•ASTM - American Society for Testing and Materials.

•EPA Methods - Methods for Organic Chemical Analysis of Municipal And
Industrial Wastewater, EPA-600/4-82-057, July 1982.

•EPA - Methods for Chemical Analysis of Water and Wastes, EPA 600/4-
79-020, March 1983.

•SM - Standard Methods for the Examination of Water and Wastewater,
American Public Health Association, Sixteenth Edition.

•SW846 - Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods, Third Edition, EPA, September 1986.

•Enseco-Wadsworth/ALERT Laboratories' Scheme for Waste Compatibility
and Consolidation (See Appendix I).
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TABLE 9-3 LABORATORY DETECTION LIMITS SUMMARY

Trihalomethanes in Drinking Water
EPA Method 501.1

Gas Chromatograph - Hall Detector

Routine Detection Limits1

Compound Water ug/1

Chloroform 0.5
Bromodichloromethane 0.5
Dibromochloromethane 0.5
Bromoform 0.5

TABLE 9-4 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds in Water
EPA Method 502.2/EPA Method 504*
Gas Chromatograph - Hall Detector

Routine Detection Limits1

Compound Water ug/1

Benzene 0.5
Bromobenzene 0.5
Bromochloromethane 0.5
Bromodichloromethane 0.5
Bromoform 0.5
Bromomethane 0.5
n-Butylbenzene 0.5
sec-Butylbenzene 0.5
tert-Butylbenzene 0.5
Carbon tetrachloride 0.5
Chlorobenzene 0.5
Chloroethane 0.5
Chloroform 0.5
Chloromethane 0.5
2-Chlorotoluene 0.5
4-Chlorotoluene 0.5
Dibromochloromethane 0.5
1,2-Dibromo-3-chloropropane* 0.02
1,2-Dibromoethane* 0.02
Dibromomethane 0.5
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TABLE 9-4 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds in Water (Continued)
EPA Method 502.2

Gas Chromatograph - Hall Detector

Routine Detection Limits1

Compound Water ug/1

1,2-Dichlorobenzene 0.5
1,3-Dichlorobenzene 0.5
1,4-Dichlorobenzene 0.5
Dichlorodifluoromethane 0.5
1,1-Dichloroethane 0.5
1,2-Dichloroethane 0.5
1,1-Dichloroethene 0.5
cis-l,2-Dichloroethene 0.5
trans-1,2-Dichloroethene 0.5
1,2-Dichloropropane 0.5
1,3-Dichloropropane 0.5
2,2-Dichloropropane 0.5
1,1-Dichloropropene 0.5
cis-l,3-Dichloropropene 0.5
trans-1,3-Dichloropropene 0.5
Ethylbenzene 0.5
Hexachlorobutadiene 0.5
Isopropylbenzene 0.5
p-Isopropyltoluene 0.5
Methylene chloride 0.5
Naphthalene 0.5
n-Propylbenzene 0.5
Styrene 0.5
1,1,1,2-Tetrachloroethane 0.5
1,1,2,2-Tetrachloroethane 0.5
Tetrachloroethene 0.5
Toluene 0.5
1,2,3-Trichlorobenzene 0.5
1,2,4-Trichlorobenzene 0.5
1,1,1-Trichloroethane 0.5
1,l,2-Trichloroethane 0.5
Trichloroethene 0.5
Trichlorofluoromethane 0.5
1,2,3-Trichloropropane 0.5
1,2,4-Trimethylbenzene 0.5
1,3,5-Trimethylbenzene 0.5
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TABLE 9-4 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds in Water (Continued)
EPA Method 502.2

Gas Chromatograph - Hall Detector

Routine Detection Limits'

Compound Water ug/1

Vinyl chloride . 0.5
o-Xylene 0.5
m-Xylene 0.5
p-Xylene 0.5

TABLE 9-5 LABORATORY DETECTION LIMITS SUMMARY

Organochlorine Pesticides
EPA Method 509A

Gas Chromatograph - ECD Detector

Routine Detection Limits'

Compound Water ug/1

Endrin 0.1
g-BHC (Lindane) 0.5
Methoxychlor 0.5
Toxaphene 1

TABLE 9-6 LABORATORY DETECTION LIMITS SUMMARY

Chlorinated Phenoxy Acid Herbicides
EPA Method 509B

Gas Chromatograph - ECD Detector

Routine Detection Limits'

Compound Water ug/1

2,4-D 0.5
2,4,5-T 0.2
2,4,5-TP (Silvex) 0.1
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TABLE 9-7 LABORATORY DETECTION LIMITS SUMMARY

Halogenated Volatile Organics
EPA Method 601

Gas Chromatograph - Hall Detector

Routine Detection Limits1

Compound Water ug/1

Bromodichloromethane 1
Bromoform 1
Bromomethane 1
Carbon tetrachloride 1
Chlorobenzene 1
Chloroethane 1
Chloroform 1
2-Chloroethylvinyl ether 1
Chloromethane 1
Dibromochloromethane 1
1,2-Dichlorobenzene 1
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1
Dichlorodifluoromethane 1
1,1-Dichloroethane 1
1,2-Dichloroethane 1
1,1-Dichloroethene 1
trans-1,2-Dichloroethene 1
Dichloromethane 1
1,2-Dichloropropane 1
trans-1,3-Dichloropropene 1
1,1,2,2-Tetrachloroethane 1
Tetrachloroethene 1
1,1,1-Trichloroethane 1
1,1,2-Trichloroethane 1
Trichloroethene 1
Trichlorofluoromethane 1
Vinyl chloride 1
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TABLE 9-8 LABORATORY DETECTION LIMITS SUMMARY

Aromatic Volatile Organics
EPA Method 602

Gas Chromatograph - PID Detector

Routine Detection Limits'

Compound Water ug/1

Benzene 1
Chlorobenzene 1
1,2-Dichlorobenzene 1
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1
Ethylbenzene 1
Toluene 1

TABLE 9-9 LABORATORY DETECTION LIMITS SUMMARY

Organochlorine Pesticides and PCBs
EPA Method 608

Gas Chromatograph - ECD Detector

Routine Detection Limits'

Compound Water ug/1

Aldrin 0.05
a-BHC 0.05
b-BHC 0.05
g-BHC (Lindane) 0.05
d-BHC 0.05
Chlordane 0.5
4,4'-ODD 0.1
4,4'-DDE 0.1
4,4'-DDT 0.1
Dieldrin 0.1
Endosulfan I 0.05
Endosulfan II 0.1
Endosulfan sulfate 0.1
Endrin 0.1
Endrin aldehyde 0.1
Heptachlor 0.05
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TABLE 9-9 LABORATORY DETECTION LIMITS SUMMARY

Organochlorine Pesticides and PCBs (Continued)
EPA Method 608

Gas Chromatograph - ECD Detector

Routine Detection Limits'

Compound Water ug/1

Heptachlor epoxide 0.05
Methoxychlor 0.5
Toxaphene 1
PCB-1016 0.5
PCB-1221 0.5
PCB-1232 0.5
PCB-1242 0.5
PCB-1248 0.5
PCB-1254 1
PCB-1260 1

TABLE 9-10 LABORATORY DETECTION LIMITS SUMMARY

Polynuclear Aromatic Hydrocarbons
EPA Method 625

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits'

Compound Water ug/1

Acenaphthene 10
Acenaphthylene 10
Anthracene 10
Benzo(a)anthracene 10
Benzo(b)fluoranthene 10
Benzo(k)fluoranthene 10
Benzo(g,h,i)perylene 10
Benzo(a)pyrene 10
Chrysene 10
Dibenzo(a,h)anthracene 10
Fluoranthene 10
Fluorene 10
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TABLE 9-10 LABORATORY DETECTION LIMITS SUMMARY

Polynuclear Aromatic Hydrocarbons (Continued)
EPA Method 625

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits1

Compound Water ug/1

Indeno(1,2,3-cd)pyrene 10
1-Methylnaphthalene 10
2-Methylnaphthalene 10
Naphthalene 10
Phenanthrene 10
Pyrene 10

TABLE 9-11 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds
EPA Method 624

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits'

Compound Water ug/1

Acrolein 50
Acrylonitrile 50
Benzene 5
Bromodichloromethane 5
Bromoform 5
Bromomethane 10
Carbon tetrachloride 5
Chlorobenzene 5
Chloroethane 10
2-Chloroethylvinyl ether 10
Chloroform 5
Chloromethane 10
Dibromochloromethane 5
1,1-Dichloroethane 5
1,2-Dichloroethane 5
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TABLE 9-11 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds (Continued)
EPA Method 624

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits1

Compound Water ug/1

1,1-Dichloroethene 5
1,2-Dichloroethene (Total) 5
1,2-Dichloropropane 5
cis-l,3-Dichloropropene 5
trans-l,3-Dichloropropene . 5
Ethylbenzene 5
Methylene chloride 5
1,1,2,2-Tetrachloroethane 5
Tetrachloroethene 5
Toluene 5
1,1,1-Trichloroethane 5
1,1,2-Trichloroethane 5
Trichloroethene 5
Trichlorofluoromethane 5
Vinyl chloride 10

TABLE 9-12 LABORATORY DETECTION LIMITS SUMMARY

Base/Neutral and Acid Extractable Organics
EPA Method 625

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits1

Compound Water ug/1

Acenaphthene 10
Acenaphthylene 10
Anthracene 10
Benzidine 50
Benzo(a)anthracene 10
Benzo(b)fluoranthene 10
Benzo(k)fluoranthene 10
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TABLE 9-12 LABORATORY DETECTION LIMITS SUMMARY

Base/Neutral and Acid Extractable Organics (Continued)
EPA Method 625

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits1

Compound Water ug/1

Benzo(g,h,i)perylene 10
Benzo(a)pyrene 10
Bis(2-chloroethoxy)methane 10
Bis(2-chloroethyl)ether 10
Bis(2-chloroisopropyl)ether 10
Bis(2-ethylhexyl)phthalate . 10
4-Bromophenyl phenyl ether 10
Butyl benzyl phthalate 10
2-Chloronaphthalene 10
4-Chlorophenyl phenyl ether 10
Chrysene 10
Dibenzo(a,h)anthracene 10
Di-n-butyl phthalate 10
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 10
1,4-Dichlorobenzene 10
3,3'-Dichlorobenzidine 50
Diethyl phthalate 10
Dimethyl phthalate 10
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
Di-n-octyl phthalate 10
Fluoranthene 10
Fluorene 10
Hexachlorobenzene 10
Hexachlorobutadiene 10
Hexachlorocylopentadiene 10
Hexachloroethane 10
Indeno(1,2,3-cd)pyrene 10
Isophorone 10
Naphthalene 10
Nitrobenzene 10
N-Nitrosodimethylamine 10
Nitrosodiphenylamine 10
N-Nitrosodi-n-propylamine 10
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TABLE 9-12 LABORATORY DETECTION LIMITS SUMMARY

Base/Neutral and Acid Extractable Organics (Continued)
EPA Method 625

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits1

Compound

Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Methyl-4,6-dinitrophenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,6-Trichlorophenol

Water ug/1

10
10
10
10
10
10
10
50
50
10
50
50
10
10

TABLE 9-13 LABORATORY DETECTION LIMITS SUMMARY

Halogenated Volatile Organics
SW846 Method 8010

Gas Chromatograph - Hall Detector

Routine Detection Limits'

Water

Compound ug/1

Benzyl chloride 1
Bromobenzene 1
Bromodichloromethane 1
Bromoform 1
Bromomethane 1
Carbon tetrachloride 1
Chlorobenzene 1

Soil
Medium Level Low Level

ug/kg2 ug/kg2

330
330
330
330
330
330
330

2
2
2
2
2
2
2
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TABLE 9-13 LABORATORY DETECTION LIMITS SUMMARY

Halogenated Volatile Organics (Continued)
SW846 Method 8010

Gas Chromatograph - Hall Detector

Routine Detection Limits1

Compound

Chloroethane 1
Chloroform 1
1-Chlorohexane 1
2-Chloroethylvinyl ether 1
Chloromethane 1
Chlorotoluene 1
Dibromochloromethane 1
Dibromomethane 1
1,2-Dichlorobenzene 1
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1
Dichlorodifluoromethane 1
1,1-Dichloroethane 1
1,2-Dichloroethane 1
1,1-Dichloroethene 1
trans-1,2-Dichloroethene 1
Dichloromethane 1
1,2-Dichloropropane 1
trans-1,3-Dichloropropene 1
1,1,1,2-Tetrachloroethane 1
1,1,2,2-Tetrachloroethane 1
Tetrachloroethene 1
l,1,1-Trichloroethane 1
1,1,2-Trichloroethane 1
Trichloroethene 1
Trichlorofluoromethane 1
Trichloropropane 1
Vinyl chloride 1

Soil
Medium Level Low Level

ug/kg2 ug/kg2

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
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TABLE 9-14 LABORATORY DETECTION LIMITS SUMMARY

Aromatic Volatile Organics
SW846 Method 8020

Gas Chromatograph - PID Detector

Routine Detection Limits'

Water Soil
Medium Level Low Level

Compound ug/1 ug/kg2 ug/kg2

Benzene 1 330 2
Chlorobenzene 1 330 2
1,2-Dichlorobenzene 1 330 2
1,3-Dichlorobenzene 1 330 2
1,4-Dichlorobenzene 1 330 2
Ethylbenzene 1 330 2
Toluene 1 330 2
Xylenes 1 330 2

TABLE 9-15 LABORATORY DETECTION LIMITS SUMMARY

Organochlorine Pesticides and PCBs
SW846 Method 8080

Gas Chromatograph - ECD Detector

Routine Detection Limits'

Water Soil
Medium Level Low Level

Compound ug/1 ug/kg2 ug/kg2

Aldrin 0.05 0.05 8
a-BHC 0.05 0.05 8
b-BHC 0.05 0.05 8
g-BHC (Lindane) 0.05 0.05 8
d-BHC 0.05 0.05 8
Chlordane 0.5 0.5 80
4,4'-ODD 0.1 0.1 16
4,4'-DDE 0.1 0.1 16
4,4'-DDT 0.1 0.1 16
Dieldrin 0.1 0.1 16
Endosulfan I 0.05 0.05 8
Endosulfan II 0.1 0.1 16
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TABLE 9-15 LABORATORY DETECTION LIMITS SUMMARY

Organochlorine Pesticides and PCBs (Continued)
SW846 Method 8080

Gas Chromatograph - ECD Detector

Routine Detection Limits1

Water Soil
Medium Level Low Level

Compound ug/1 ug/kg2 ug/kg2

Endosulfan sulfate 0.1 0.1 16
Endrin 0.1 0.1 16
Endrin aldehyde 0.1 0.1 16
Heptachlor 0.05 0.05 8
Heptachlor epoxide 0.05 0.05 8
Methoxychlor 0.5 0.5 80
Toxaphene 1 1 160
PCB-1016 0.5 0.5 80
PCB-1221 0.5 0.5 80
PCB-1232 0.5 0.5 80
PCB-1242 0.5 0.5 80
PCB-1248 0.5 0.5 80
PCB-1254 1 1 160
PCB-1260 1 1 160
PCB-1262 1 1 160

TABLE 9-16 LABORATORY DETECTION LIMITS SUMMARY

Polynuclear Aromatic Hydrocarbons
SW846 Method 8270

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits'

Water Soil
Medium Level Low Level

Compound ug/1 ug/kg2 ug/kg2

Acenaphthene 10 1 330
Acenaphthylene 10 1 330
Anthracene 10 1 330
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TABLE 9-16 LABORATORY DETECTION LIMITS SUMMARY

Polynuclear Aromatic Hydrocarbons (Continued)
SW846 Method 8270

Gas Chromatograph/Mass Spectrometer Detector
GC/MS

Routine Detection Limits1

Water

Compound ug/1

Benzo(a)anthracene 10
Benzo(b)fluoranthene 10
Benzo(k)fluoranthene 10
Benzo(g,h,i)perylene 10
Benzo(a)pyrene 10
Chrysene 10
Dibenzo(a,h)anthracene 10
Fluoranthene 10
Fluorene 10
Indeno(l,2,3-cd)pyrene 10
1-Methylnaphthalene 10
2-Methylnaphthalene 10
Naphthalene 10
Phenanthrene 10
Pyrene 10

Soil
Medium Level Low Level

ug/kg2 ug/kg2

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

TABLE 9-17 LABORATORY DETECTION LIMITS SUMMARY

Chlorinated Herbicides
SW846 Method 8150

Gas Chromatograph - ECD Detector

Routine Detection Limits'

Compound

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

Water

ug/1

0.5
0.2
0.1

Soil

ing/kg2

0.5
0.2
0.1
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TABLE 9-18 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds
SW846 Method 8240

Gas Chromatograph/Mass Spectrometer Detector
Target Compound List - GC/MS

Routine Detection Limits'

Compound

Water

ug/1

Acetone 50
Acrolein 50
Acrylonitrile 50
Benzene 5
Bromodichloromethane 5
Bromoform 5
Bromomethane 10
2-Butanone 50
Carbon disulfide 5
Carbon tetrachloride 5
Chlorobenzene 5
Chloroethane 10
2-Chloroethylvinyl ether 10
Chloroform 5
Chloromethane 10
Dibromochloromethane 5
1,1-Dichloroethane 5
1,2-Dichloroethane 5
1,1-Dichloroethene 5
1,2-Dichloroethene (Total) 5
1,2-Dichloropropane 5
cis-l,3-Dichloropropene 5
trans-1,3-Dichloropropene 5
Ethylbenzene 5
2-Hexanone 50
4-Methyl-2-pentanone 50
Methylene chloride 5
Styrene 5
1,1,2,2-Tetrachloroethane 5
Tetrachloroethene 5
Toluene 5
1,1,1-Trichloroethane 5
1,1,2-Trichloroethane 5

Soil
Medium Level Low Level

ug/kg2 ug/kg2

6200
6200
6200
620
620
620
1200
6200
620
620
620
1200
1200
620
1200
620
620
620
620
620
620
620
620
620
6200
6200
620
620
620
620
620
620
620

50
50
50
5
5
5
10
50
5
5
5
10
10
5
10
5
5
5
5
5
5
5
5
5
50
50
5
5
5
5
5
5
5
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TABLE 9-18 LABORATORY DETECTION LIMITS SUMMARY

Volatile Organic Compounds (Continued)
SW846 Method 8240

Gas Chromatograph/Mass Spectrometer Detector
Target Compound List - GC/MS

Compound

Routine Detection Limits1

Water

'1

Soil
Medium Level Low Level

ug/kg2 ug / kg2

Trichloroethene 5
Trichlorofluoromethane 5
Vinyl acetate 50
Vinyl chloride 10
Total Xylenes 5

620
620
6200
1200
620

5
5
50
10
5

TABLE 9-19 LABORATORY DETECTION LIMITS SUMMARY

Base/Neutral and Acid Extractable Organics
SW846 Method 8270

Gas Chromatograph/Mass Spectrometer Detector
Target Compound List - GC/MS

Routine Detection Limits'

Compound

Water

ug/1

Acenaphthene 10
Acenaphthylene 10
Anthracene 10
Benzidine 50
Benzo(a)anthracene 10
Benzo(b)fluoranthene 10
Benzo(k)fluoranthene 10
Benzo(g,h,i)perylene 10
Benzo(a)pyrene 10
Benzyl alcohol 10
Bis(2-chloroethoxy)methane 10
Bis(2-chloroethyl)ether 10
Bis(2-chloroisopropyl) 10
ether

Soil
Medium Level Low Level

ug/kg2 ug/kg2

1
1
1
5
1
1
1
1
1
1
1
1
1

330
330
330
1600
330
330
330
330
330
330
330
330
330
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TABLE 9-19 LABORATORY DETECTION LIMITS SUMMARY

Base/Neutral and Acid Extractable Organics (Continued)
SW846 Method 8270

Gas Chromatograph/Mass Spectrometer Detector
Target Compound List - GC/MS

Routine Detection Limits'

Water

Compound ug/1

Bis(2-ethylhexyl)phthalate 10
4-Bromophenyl phenyl ether 10
Butyl benzyl phthalate 10
2-Chloronaphthalene 10
4-Chlorophenyl phenyl ether 10
Chrysene 10
Dibenzo(a,h)anthracene 10
Di-n-butyl phthalate 10
1,2-Dichlorobenzene 10
1,3-Dichlorobenzene 10
1,4-Dichlorobenzene 10
3,3'-Dichlorobenzidine 20
Diethyl phthalate 10
Dimethyl phthalate 10
2,4-Dinitrotoluene 10
2,6-Dinitrotoluene 10
Di-n-octyl phthalate 10
Fluoranthene 10
Fluorene 10
Hexachlorobenzene 10
Hexachlorobutadiene 10
Hexachlorocyclopentadiene 10
Hexachloroethane 10
Indeno(l,2,3-cd)pyrene 10
Isophorone 10
2-Methylnaphthalene 10
Naphthalene 10
2-Nitroaniline 50
3-Nitroaniline 50
4-Nitroaniline 50
Nitrobenzene 10
N-Nitrosodimethylamine 10
N-Nitrosodiphenylamine 10

Soil
Medium Level Low Level

ug/kg2 ug/kg2

1
1
1
1
1
1
1
1
1
1
1
5
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
5
5
1
1
1

330
330
330
300
330
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
1600
1600
1600
330
330
330
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TABLE 9-19 LABORATORY DETECTION LIMITS SUMMARY

Base/Neutral and Acid Extractable Organics (Continued)
SW846 Method 8270

Gas Chromatograph/Mass Spectrometer Detector
Target Compound List - GC/MS

Routine Detection Limits1

Compound

Water

ug/1

Soil
Medium Level Low Level

ug/kg2 ug/kg2

N-Nitrosodi-n-propylamine
Phenanthrene
Pyrene
1,2,4-Trichlorobenzene
Benzoic Acid
4-Chloro-3-methyIphenol
2-Chlorophenol
2,4-Dichlorophenol
2,4-DimethyIphenol
2,4-Dinitrophenol
2-Methyl-4,6-dinitrophenol
2-MethyIphenol
4-MethyIphenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol
Phenol
2,4,5-Trichlorophenol •<•;>_
2,4,6-Trichlorophenol

10
10
10
10
50
10
10
10
10
50
50
10
10
10
50
50
10
10
10

1
1
1
1
5
1
1
1
1
5
5
1
1
1
5
5
1
1
1

330
330
330
330
1600
330
330
330
330
1600
1600
330
330
330
1600
1600
330
330
330

TABLE 9-20 LABORATORY DETECTION LIMITS SUMMARY

Metals
EPA Method 200.7/SW846 Method 6010

Inductively Coupled Plasma-Atomic Emission Spectroscopy

Parameter

Aluminum
Antimony

Routine Detection Limits1

Water Solids2

(and non-aqueous waste)
0.2 mg/1 20 mg/kg
0.3 rag/1 30 mg/kg
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TABLE 9-20 LABORATORY DETECTION LIMITS SUMMARY

Metals (Continued)
EPA Method 200.7/SW846 6010

Inductively Coupled Plasma-Atomic Emission Spectroscopy

Routine Detection Limits'

Parameter

Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Gold
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Osmium
Potassium
Silicon
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Tungsten
Vanadium
Zinc
Zirconium

Water Solids2

(and non-aqueous waste)

0.01 mg/1 5 mg/kg
0.005 mg/1 0.5 mg/kg
0.5 mg/1 50 mg/kg
0.1 mg/1 10 mg/kg
0.01 mg/1 1 mg/kg

5 mg/1 500 mg/kg
0.02 mg/1 2 mg/kg
0.05 mg/1 5 mg/kg
0.01 mg/1 2 mg/kg
0.25 mg/1 25 mg/kg
0.05 mg/1 10 mg/kg
0.1 mg/1 10 mg/kg
5 mg/1 500 mg/kg

0.01 mg/1 1 mg/kg
0.5 mg/1 50 mg/kg
0.04 mg/1 4 mg/kg
0.2 mg/1 20 mg/kg
5 mg/1 500 mg/kg
1 mg/1 100 mg/kg

0.01 mg/1 1 mg/kg
5 mg/1 500 mg/kg

0.01 mg/1 1 mg/kg
0.5 rog/1 50 mg/kg

1 mg/1 100 mg/kg
0.01 mg/1 1 mg/kg
0.5 mg/1 50 mg/kg
0.05 mg/1 5 mg/kg
0.05 rog/1 5 mg/kg
O.05 mg/1 5 mg/kg
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TABLE 9-21 LABORATORY DETECTION LIMITS SUMMARY

Miscellaneous Metals

Routine Detection Limits1

Parameter

Arsenic
Cadmium
Chromium
Chromium (Cr+6)
Lead
Mercury
Selenium
Silver
Thallium

EPA/SW846
Method

206.2/7060
213.2/7131
218.2/7191
218.4/7196
239.2/7421
245.1/7470
270.2/7740

272.2
279.2/7841

Water Solids2

(and non-aqueous waste)

0.005
0.001
0.005
0.02
0.003
0.0002
0.005
0.005
0.01

mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1
mg/1

0
0
0

0
0
0
0

5 mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

5 mg/kg
1 mg/kg

TABLE 9-22 LABORATORY DETECTION LIMITS SUMMARY

Miscellaneous Wet Chemistry Parameters

Routine Detection Limits'

Parameter Method Water Solids2

(and non-aqueous waste)

Acidity
Alkalinity
Carbonate
Bicarbonate
Hydroxide
Phenolphthalein

Ammonia Nitrogen
Ammonia Nitrogen
Ash Content
Biochemical Oxygen
Demand

Bromide
BTU/lb ASTM D2015-85/D240-85
Cation - Exchange SW 9081

EPA 305.1
EPA 310.1
SM 403
SM 403
SM 403

EPA 310.1/SM 403
EPA 350.2
EPA 350.3

ASTM D482-80
EPA 405.1

EPA 320.1

20 mg/1
20 mg/1
5 mg/1
5 mg/1
5 mg/1
5 mg/1
1 mg/1
0.2 mg/1
0.5 %
2 mg/1

400 mg/kg
400 mg/kg
100 mg/kg
100 mg/kg
100 mg/kg
100 mg/kg
50 mg/kg

0.5 %

Chemical Oxygen
Demand

Chloride
Chlorine
Total Residual

SM 508B/EPA 410.4

EPA 325.2/SW 9251
EPA 330.5

3 mg/1 60 mg/kg
1000 Btu/lblOOO Btu/lb

5 mg/1
20 mg/1

2 mg/1
0.03 mg/1

40 mg/kg



Facility:
Chapter No.:
Revision No.:
Date:
Page:

North Canton
Nine
4.1

January 8. 1993
27 of 32

TABLE 9-22 LABORATORY DETECTION LIMITS SUMMARY

Miscellaneous Wet Chemistry Parameters (Continued)

Routine Detection Limits'

Parameter

(Cr+6)
(Cr+6)

Chromium
Chromium
Color
Compatibility
Corrosivity
Cyanide
Cyanide, Free
Cyanide, Spot Test
Ferrous
Flash Point
Fluoride
FormaIdehyde
Hardness
Ignitability
Langier Index
Methylene Blue
Active Substances

Moisture Content
Nitrate Nitrogen
Nitrate -
Potable Water

Nitrate-Nitrite
Nitrite Nitrogen
Odor
Oil and Grease,
Gravemetric

Method

SM 307B
SW 7195
EPA 110.3

EPA 335.2/SW 9012
SM 412-H

ASTM D5049-90
EPA 315B
SW 1010

EPA 340.2/SM 314B
NIOSH 3500
EPA 130.2

ASTM D39-85
SM 203

EPA 425.1

CRL 445
EPA 353.3/SW 9200
EPA 353.2/SM 418C

EPA 353.3
EPA 353.3
EPA 140.1

EPA 413.1/SW 9070

SW 9071

-81

•64

Water Solids2

(and non-aqueous waste)

0.02 mg/1
0.02 mg/1

5 cu

0.5 mmpy
0.005 mg/1
0.005 mg/1
10 mg/1
0.02 mg/1

0.1 mg/1
0.05 mg/1
5 mg/1

0.1 mg/1

0.1 mg/1
0.1 mg/1

0.1 mg/1
0.04 mg/1

Oil and Grease,
Total Recoverable - IR

Organo Chlorine ASTM D2361-85/D808-
Organo Nitrogen EPA 351.3/CRL 468
Organo Phosphorus EPA 365.2
Organo Sulfur ASTM D3177-75/D129-
Oxygen, Dissolved EPA 360.2
Orthophosphate EPA 365.2
Paint Filter SW 9095
pH EPA 150.1/SW 9040/SW 9045
Phenolics, Total EPA 420.1/SW 9066

5 mg/1

0.5 mg/1

0.1 %
1.0 mg/1
0.1 mg/1
0.05 %
0.5 mg/1
0.1 mg/1

0.02 mg/1

1 mg/kg
1 mg/kg

0.25 mg/kg
0.25 mg/kg
10 mg/kg
0.4 mg/kg

2 mg/kg
1 mg/kg
100 mg/kg

2 mg/kg

2 mg/kg
0.8 mg/kg

250 mg/kg

10 mg/kg

1000 mg/kg
50 mg/kg
10 mg/kg

10 mg/kg

0.4 mg/kg
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TABLE 9-22 LABORATORY DETECTION LIMITS SUMMARY

Miscellaneous Wet Chemistry Parameters (Continued)

Routine Detection Limits1

Parameter Method

SW 9010/Sec 7
SW 9030/Sec 7

WAL

EPA 160.1
EPA 160.2
EPA 160.5
EPA 160.3
EPA 160.4

Phosphorus EPA 365.2
Physical Description ASTM D4979-89
Reactivity
Cyanide
Sulfide

Redox
Residual

Filterable
Non-Filterable
Settleable
Total
Volatile
Volatile SuspendedEPA 160.2/160.4

Specific EPA 120.1/SW 9050
Conductance

Specific Gravity ASTM D854-83/D1298-85
Sulfate EPA 375.4/SW 9035
Sulfide EPA 376.1/SW 9030
Sulfide, Spot Test ASTM D4978-89
Sulfite EPA 377.1
Temperature EPA 170.1
Petroleum EPA 418.1
Hydrocarbons, Infrared

Petroleum, EPA 418.1/SW 9071
Hydrocarbons, Gravimetric

Water Solids2

(and non-aqueous waste)

0.1 mg/1 10 mg/kg

10 mg/kg
50 mg/kg

10 mg/1
10 mg/1

0.5 mg/l/hr
10 mg/1
10 mg/1
10 mg/1

0.2 umhos/cm

Total Kjeldahl
Nitrogen

Total Organic
Carbon

Total Organic
Halogen

Turbidity
Vapor Pressure
Viscosity
Water, %
RCRA Corrosivity
RCRA Ignitability

EPA 351.3

EPA 415.1/SW 9060

EPA 450.1/SW 9020

EPA 180.1
ASTM D323-82
ASTM D-445

ASTM E1064-85
SW 9040
SW 1010

5 mg/1
1 mg/1
10 mg/1
2 mg/1

0.5 mg/1

5 mg/1

1 mg/1

1 mg/1

10 ug/1

0.5 ntu
0.5 psi
0.5 mpa*s
0.5 %

0.5 mmpy

10 mg/kg
50 mg/kg

0.5 %
0.5 %

100 mg/kg
50 mg/kg
10 mg/kg
40 mg/kg

10 mg/kg

250 mg/kg

50 mg/kg
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TABLE 9-23 LABORATORY DETECTION LIMITS SUMMARY

Toxicity Characteristic Leacheate Procedure (TCLP)3

EPA Hazardous
Waste Number Parameter

D004
D005
D006
D007
D008
D009
D010
D011

D020
D012
D031
D013
D014
D015

D016
D017

D018
D019
D021
D022
D028
D029
D035
D039
D040
D043

METALS
Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

PESTICIDES
Chlordane
Endrin
Heptachlor (Epoxide)
Lindane
Methoxychlor
Toxaphene

HERBICIDES
2,4-D
2,4,5-TP (Silvex)

VOLATILES
Benzene
Carbon tetrachloride
Chlorobenzene
Chloroform
1,2-Dichloroethane
1,l-Dichloroethylene
Methyl ethyl ketone
Tetrachloroethylene
Trichloroethylene
Vinyl chloride

Regulatory Detection
Level fmg/1) Limit (mg/1)'

5.0
100.0
1.0
5.0
5.0
0.2
1.0
5.0

0.03
0.02
0.008
0.4
10.0
0.5

10.0
1.0

0.
0,

100.0
6.0
0,
0.

200.0
0.7
0.5
0.2

5
5

,5
,7

0.5
1.0
0,
0,
0.
0.02
0.3
0.1

0.0005
0.0005
0.0001
0.0001
0.001
0.005

0.5
0.1

0.005
0.005
0.005
0.005
0.005
0.005
0.05
0.005
0.005
0.01
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TABLE 9-23 LABORATORY DETECTION LIMITS SUMMARY

Toxicity Characteristic Leacheate Procedure (TCLP)3 (Continued)

EPA Hazardous Regulatory Detection
Waste Number Parameter Level fmg/1) Limit (mg/1)1

SEMI-VOLATILES
D023 0-Cresol 200.0 0.04
D024 m-Cresol 200.0 0.04
D025 p-Cresol 200.0 0.04
D026 Cresol 200.0 0.04
D027 1,4-Dichlorobenzene 7.5 0.04
D030 2,4-Dinitrotoluene 0.13 0.04
D032 Hexachlorobenzene 0.13 0.04
D033 Hexachloro-1,3-butadiene 0.5 0.04
D034 Hexachloroethane 3.0 0.04
D036 Nitrobenzene 2.0 0.04
D037 Pentachlorophenol 100.0 0.2
D038 Pyridine 5.0 0.04
D041 2,4,5-Trichlorophenol 400.0 0.04
D052 2,4,6-Trichlorophenol 2.0 0.04
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LABORATORY DETECTION LIMITS SUMMARY NOTATIONS

1. Note that the detection limits listed are Practical Quantitation
Limits (PQL). Actual quantitation limits may be higher due to
matrix interference or a high concentration of a particular
analyte.

2. Adjustment of PQLs for dry weight is available upon request. The
quantitation limits calculated on a dry weight basis will be
higher.

3. Source Note: 55 FR 11862, March 29, 1990, Final Rule.
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TABLE 9-24 LABORATORY GLASSWARE WASHING SOP

Metals Organics Wet Chemistry

Wash

Rinse

Hot Water,
Detergent
Solution

Hot Water,
Detergent
Solution

3 Times Tap Water 3 Times Tap Water
1 Time 1:1
Nitric Acid
3 Times Type II
Water

3 Times Type II Water

Hot Water,
Detergent
Solution

3 Times Tap Water
1 Time 1:1
Hydrochloric Acid
3 Times Type II
Water

Dry Air

Storage Designated
Cabinets

Muffle at 400°C
for at least 2 hours

Air

Designated
Cabinets



Facility: North Canton
Chapter No.: Ten
Revision No.: 2 .1
Date: December 6. 1992
Page: 1 of 7

10.0 DATA REDUCTION, VALIDATION, AND REPORTING

10.1 Data Management Systems

Enseco-Wadsworth/ALERT Laboratories uses the Laboratory
Computerized Data Management System to record, document,
and assimilate pertinent laboratory technical and adminis-
trative data. This Laboratory Computerized Data Management
System provides data management functions for a number of
component laboratory activities including: Laboratory
Sample Acceptance, Sample Analytical Results, Sample Status
and Tracking, Analytical QA/QC, Final Report Generation,
and Client Invoicing. The data management system enhances
efficient coordination among these component laboratory
activities by providing a highly automated, standardized
communication network for data transfer and correlation.
This system is summarized below.

The Laboratory Computerized Data Management System assigns
an individual and unique Laboratory Identification Number
to each sample and records pertinent technical and adminis-
trative sample data. Pertinent technical sample data
includes the client's sample identification, sample
physical description, sampling date (if known), required
analytical parameters, and requested completion data.
Pertinent administrative data is necessary for final
reporting and invoicing of results.

The data system assimilates the above data and generates
Laboratory Worksheets for distribution to the appropriate
analyst(s). These worksheets identify the appropriate
analytical parameters and associated methods necessary to
complete the requested sample analyses along with the turn-
around time requirements. These turnaround requirements
not only specify requested completion dates, but identify
maximum allowable holding times for samples and/or extracts
prior to analyses. The data management system also
automatically generates appropriate worksheets for the
analysis of systematic quality control samples in accord-
ance with Laboratory QC procedures.

Laboratory personnel enter all completed sample analytical
results and associated QC data into the Data Management
System. The system's various data processing capabilities
then automatically provide a number of component laboratory
data management functions. These functions include
generation of the following materials: QC data statistical
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evaluations and associated quality control charts (see
Chapter 14 for the treatment of outliers), final sample
analytical result reports, and sample tracking and status
reports.

All analytical results are calculated using the equations
specified in the appropriate EPA method (see Table 9-2).

10.2 Data Validation Criteria

The principle criteria used to validate data integrity
during collection are the following:

• Reagent blank results
• Method preparation blank results (See Chapter 11)
• Calibration verification (See Chapter 8)
• Matrix spike/spike duplicate results (See Chapter

11)
• Quality Control check sample results (See Chapter

11)
• Surrogate spike recoveries (See Chapter 11)
• Sampling and field information, if the Laboratory

was responsible for sampling.

These measurements are made by the analyst, using specific
acceptance criteria. The analyst either proceeds with the
analyses or takes corrective action (see Chapter 15). The
analyst who generates the data has the prime responsibility
for the correctness and completeness of the data. The
data reduction and validation steps are documented, signed,
and dated by the analyst. This initial review step,
performed by the analyst, is designated Level I review.

All data is reviewed by the senior analyst or group
coordinator whose function is to provide an independent
review of the data package. The Level II review is
structured so that all calibration and sample results are
reviewed and ten percent (10%) of the analytical results
are checked back to the bench.

An important element of Level II review is the documenta-
tion of any errors that have been identified during the
review. Any errors found during a Level II review are
immediately corrected. Additionally, the Level II reviewer
along with the analyst who performed the Level I, review
the reasons for the error to ensure that future errors are
eliminated.
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Organic analytical data generated from GC/MS Semi-Volatiles
may include "B" and "J" flags. "B" denotes a contaminant
that is common to both the blank and the sample, while "J"
denotes the presence of a compound, but at a level less
than the PQL. The Quality Control Narrative flags any
problems that were encountered during sample extraction
and/or analysis. The narrative contains information on
recommended holding times, preservation techniques,
container used, surrogates out of control, etc. that may
affect the quality of the analytical data.

10.3 Data Documentation

Enseco-Wadsworth/ALERT Laboratories uses complete labora-
tory documentation measures to ensure the integrity and
legal validity of all sample analytical results. These
documentation measures encompass all analytical activities
to create a traceable, legal history of each sample and
subsequent analysis. All documented information is
recorded in consecutively-numbered analytical logbooks,
bench sheets, and/or computer data systems. Component
analytical documentation measures include:

10.3.1 Laboratory Sample Logbook

Samples submitted to Enseco-Wadsworth/ ALERT for
laboratory analysis are recorded and documented
in the Laboratory Sample Logbook. Individual log
entries include: client code, laboratory sample
identification number, sample description,
analytical requests, chain-of-custody possession
statements, and additional information.

10.3.2 Laboratory Data

The analytical specifications and subsequent
results of each sample submitted to the Labora-
tory are recorded on various Laboratory Work-
sheets or bench sheets. These worksheets are
generated by the Laboratory Computerized Data'
Management System from sample information in-
itially entered by the Laboratory Sample Custo-
dian. Pertinent information on the worksheets
include Laboratory Sample Identification, re-
quested analytical parameters, maximum holding
times and turnaround requests, and analytical
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results. These worksheets are retained by the
Laboratory until all sample analytical results
have been entered into the Laboratory Computer-
ized Data Management System.

10.3.3 Laboratory Method Data

Laboratory analyses are entered into various
Laboratory method logbooks or bench sheets which
categorically record and document the raw data
for each analytical parameter commonly determined
by Enseco-Wadsworth/ ALERT Laboratories. Each
analytical parameter and/or activity is assigned
a particular Laboratory Method Logbook or bench
sheet which records pertinent preparation,
extraction, and instrumental data for each sam-
ple. This includes laboratory identification
number, initial sample volume or weight, ex-
traction volumes, dilution factors, instrument
values, and the initials of the analyst(s).
These logbooks or bench sheets also systemati-
cally include Enseco-Wadsworth/ALERT Laboratories
ten percent (10%) Analytical Quality Control Pro-
gram. Method Logbooks or bench sheets are main-
tained for ten years by Enseco-Wadsworth/ALERT
Laboratories.

10.3.4 Laboratory Instrument Logbooks

All laboratory analyses requiring analytical
instrumentation are recorded in various Labora-
tory Instrument Logbooks which categorically
record and document analytical instrument set-
tings and performance data. These logbooks
record instrument calibration data, specific
sample volumes, instrument parameters, and
corresponding performance data for each sample.
Instrumental information has been included and
combined with Laboratory Method Logbooks whenever
possible to consolidate data. Laboratory Instru-
ment Logbooks are retained for ten years.
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10.3.5 Laboratory Instrument Service Logbooks

The maintenance, repair, adjustment, and service
of all instruments are recorded in appropriate
Service Logbooks.

These logbooks, which are retained for ten years,
record the service histories of various instru-
ments.

10.3.6 Laboratory Equipment Calibration Logbooks

All Laboratory measuring equipment calibrations
are recorded in various Laboratory Calibration
Logbooks. These logbooks record the dates and
primary standard for calibration of various
Laboratory thermometers, balances, and glassware
items. The Laboratory Calibration Logbooks are
retained for ten years.

10.3.7 Laboratory Chromatography Data File

All Chromatography data generated by Enseco-
Wadsworth/ALERT are categorically filed with the
corresponding project. The files include label-
ed, numbered chromatograms with corresponding
integrator print-outs and raw data sheets. This
file is retained for ten years.

10.3.8 Laboratory GC/MS/DS Data File

All Chromatography data and corresponding quanti-
tation lists generated by the Laboratory GC/MS/DS
Systems are categorically filed with the corre-
sponding project. This file is combined with
appropriate Laboratory Chromatography Data Files
for GC data. Processed GC/MS Data is filed on a
daily basis in the appropriate Laboratory Pro-
cessed Data File. In addition, all GC/MS/DS chro-
matography data, quantitation lists, and pro-
cessed data are recorded on magnetic media. Both
hardcopy data and magnetic computerized data are
retained by the laboratory for ten years.
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10.3.9 Analytical Quality Control Data

The corresponding department maintains documents
of all data generated by the Analytical Quality
Control Program. These files record the raw data
and subsequent statistical calculations of
various Laboratory quality control components in-
cluding: continuous method performance evalua-
tions, surrogate spike recovery evaluations, and
method blank analyses. Laboratory QA/QC Data
Summary Reports containing quality control data
statistical summaries and associated quality
control charts are routinely generated from this
data file. QA/QC data files are retained for ten
years by the laboratory.

10.3.10 Laboratory Standards Logbook

All laboratory primary standard data are main-
tained in a Laboratory Standards Logbook. These
logbooks are retained for ten years.

10.4 Data Reporting

Subsequent to data entry, the senior analyst or group
coordinator is responsible for comparing analytical
worksheets with actual data entered in the Data Management
System. The senior analyst or group coordinator also
reviews the quality control report that accompanies the
final report.

The Project Manager is then responsible for reviewing the
final reports prior to release to the client. This review
is labeled Level III. Reports are reviewed for:

• Completeness - results for all parameters re-
quested are present; detection limits, units,
dates, and sample descriptions are complete and
correct.

• Consistency - all parameters are reviewed for
internal consistency.

The final report is filed after the above review and kept
for a minimum of five years.
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10.4.1 Data Reporting Format

Laboratory Analytical Result Summary Final Re-
ports may include appropriate introductory
comments, analytical methods summaries, Quality
Control Narratives, and invoices in addition to
listing sample analytical results and associated
QC data. Sample analytical result reports and
associated QC data sheets are generated in the
appropriate standardized form from the Laboratory
Computerized Data Management System. The sup-
porting materials previously mentioned are
provided by administrative personnel as appropri-
ate for inclusion in final reports. Additional
technical narratives, along with supporting raw
data may also be included as warranted by special
circumstances (non-typical analyses, matrix
interferences, etc.).

Preliminary analytical result summary final
reports are provided for those projects requiring
rapid analytical turnaround times. These
abridged materials primarily contain analytical
results. Additional supporting materials may be
provided if prearranged. All preliminary reports
are followed by final reports.
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11.0 INTERNAL QUALITY CONTROL PROGRAM

Enseco-Wadsworth/ALERT Laboratories Sampling and Analytical
Quality Assurance/ Quality Control Program is designed to ensure
the scientific and legal validity of all samples and analytical
results. The QA/QC Program consists primarily of a thorough,
legal laboratory documentation network in combination with
systematic inclusion of various analytical quality control
practices into all component laboratory operations. These
quality control practices provide constant, documented evalua-
tion and surveillance of acceptable sampling and analytical
method performance.

11.1 Internal Quality Control Program (Field)

Field personnel are responsible for collecting the appro-
priate field blanks as outlined in Chapter 5 as well as
sufficient sample for matrix spiking purposes. These will
be included in the Quality Control Program within the
Laboratory and analyzed accordingly.

11.2 Internal Quality Control Program (Laboratory)

Analytical quality control checks are performed in both the
on-site mobile laboratory and the off-site laboratory in
identical manner. These procedures are based upon USEPA
analytical methods guidance and generally accepted stand-
ards of good laboratory practice as outlined in Table 9-2.
Key components of the Laboratory Analytical Quality Control
Program include the following quality control practices and
considerations:

• designation of a Laboratory Quality Assurance/Quality
Control Manager (QA/QC) to implement the laboratory
QA/QC program (Chapter 2).

• adherence to specified Laboratory Sample Acceptance
Procedures to ensure proper handling, processing, and
storage of submitted samples (Chapter 6).

• use of the Laboratory Computerized Data Management
System to record, document, and assimilate pertinent
laboratory technical and administrative data (Chapter
10) .

• use of USEPA-approved Analytical Methods and Instru-
mentation (Chapter 8).
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• adherence to mandatory procedures for Operation,
Calibration, and Maintenance of Laboratory and Field
Instrumentation (Chapters 8 and 13).

• use of proper Laboratory Measuring Equipment, Glass-
ware, Water, Chemical Reagents, Industrial Gases
(Chapter 8).

• constant surveillance and documentation of acceptable
analytical method accuracy and precision through
Initial Analytical Method Performance Evaluations and
matrix spike/spike duplicate evaluations (Chapter 11) .

• use of continuous Surrogate Spike Recovery Evaluations
where appropriate to ensure acceptable method perfor-
mance (Chapter 11).

• use of systematic Blank Evaluations to identify
analytical system interferences and background contam-
ination levels (Chapter 11).

• adherence to proper Laboratory Documentation measures
to ensure the complete integrity and legal validity of
all Laboratory analyses (Chapter 10).

• use of Voluntary Intralaboratory Performance Evalua-
tions and participation in numerous Laboratory certif-
ications, audits, and approval programs (Chapter 12).

11.3 Data Quality

The principle criteria for verification of data quality is
the continuous monitoring of acceptable analytical accur-
acy, precision, and overall method performance through
systematic analysis of quality control samples. Enseco-
Wadsworth/ALERT Laboratories conducts both initial and
continuous Analytical Method Performance Evaluations to
ensure that all generated analytical data meet acceptable
quality control method performance criteria established by
the USEPA and the Laboratory. Each analytical method
commonly used in the laboratory utilizes specific quality
control procedures to continually monitor acceptable
analytical method accuracy and precision. These method
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quality control procedures primarily involve the mandatory
systematic insertion of quality control samples into 10% of
all laboratory analyses, in addition to strict adherence to
instrumental performance and calibration specifications.
These specific quality control procedures are thoroughly
detailed in the Analytical Methods Standard Operating
Procedures and are based upon USEPA methods guidance (see
Table 9-2).

11.4 Initial Demonstration of Method Proficiency

Prior to the introduction of any new method, the Laboratory
conducts a demonstration of method proficiency to show the
ability to achieve acceptable method accuracy and preci-
sion. This Initial Demonstration of Method Proficiency is
summarized below.

A minimum of four (4) spiked samples are prepared using a
representative sample matrix. These samples are spiked
such that the parameter concentration(s) are within the
working range of the method and at least two (2) times
greater than the method's background level.

The matrix spike samples are analyzed in accordance with
the method. The average percent recovery (R) and the
standard deviation of the percent recoveries (s) is
calculated from the analytical results. The Laboratory
values of R are compared to the published EPA method
performance value of average recovery (X) . Unacceptable
values require the Laboratory to review potential analyti-
cal problems and repeat the Initial Demonstration of Method
Proficiency until acceptable values are obtained or the
limitations of the method are demonstrated.

11.5 Matrix Spike/Spike Duplicate Evaluations

Mandatory matrix spike/spike duplicate samples are analyzed
at a frequency of 5% in order to maintain continuous
surveillance of acceptable method performance. Approxi-
mately fifty percent (50%) of all quality control samples
are matrix spike samples. Percent Recovery determinations
(R) from these results are monitored to provide a measure
of the overall accuracy and precision of the method in
addition to determining extraction efficiencies and sample
matrix effects (see Chapter 14). For parameters in which
matrix spikes are inappropriate duplicate analysis may be
performed.
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11.6 Method Blank Evaluations

Enseco-Wadsworth/ALERT Laboratories prepare and analyze
method blanks for all applicable parameters to evaluate
analytical system interferences and background contam-
ination levels. Method blank analyses include all compon-
ents (glassware, chemical reagents, environment, etc.) of
actual, routine method analyses, substituting reagent water
or another applicable clean matrix for the actual sample.
Approximately twenty-five percent (25%) of all quality
control samples are method blanks. Analyses of method
blanks provides a safeguard against interfering and/or
contaminated reagents, glassware, and laboratory environ-
ments. The results of all method blank analyses are
recorded in the Laboratory Computer Data Management System.
Unfavorable method blank performance renders associated
data suspect and requires corrective action (see Chapter
15).

11.7 Surrogate Spike Recovery Evaluations

Enseco-Wadsworth/ALERT Laboratories conducts surrogate
spike recovery evaluations to ensure acceptable method
performance. Surrogate spikes consisting of method
compound analogues are added to GC/MS analyses, GC volatile
analyses, and GC pesticide and herbicide analyses to evalu-
ate acceptable method performance. Surrogate spike
recoveries must compare favorably to published USEPA method
or statistically derived Laboratory performance limits in
order for an analysis to be acceptable.

Unfavorable surrogate spike recoveries render associated
data suspect and require corrective action (see Chapter
15) .

11.8 Check Sample Evaluations

Enseco-Wadsworth/ALERT Laboratories prepare and analyze
check samples on each batch of samples for all applicable
parameters. The purpose of check samples is to continously
evaluate method performance. Approximately twenty-five
percent (25%) of all quality control samples are check
samples. Percent recovery determinations from these check
samples are monitored to provide a continuous measure of
each method's accuracy. Laboratory quality control charts
are constructed from this data in order to monitor and
compare actual check sample data with established Labora-
tory method performance criteria.
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11.9 Corrective Measures

Corrective action is based on percent recovery determina-
tions of check samples and precision data of matrix
spike/matrix duplicates.

Control limits are established by the laboratory on an
annual basis. Current control limits are found in Chapter
4, Table 4-1. See Chapter 15 for additional corrective
measures.
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12.0 PERFORMANCE AND SYSTEMS AUDITS

Enseco-Wadsworth/ALERT Laboratories participates in a number of
performance and systems audits, both internal and external, to
monitor the capability and performance of the laboratory and its
operations.

12.1 External Laboratory Certifications, Audits, and Approvals

Enseco-Wadsworth/ALERT Laboratories maintains an internal
system of performance and systems audits to verify the
quality of its measurement systems. These audits are
conducted on a regular basis as a part of normal laboratory
operations. Enseco-Wadsworth/ALERT has been an active
participant in the USEPA Contract Laboratory Program (CLP)
since 1985. In addition, the laboratory participates in a
number of other federal, state, and private Laboratory
Certification, Audit and/or Approval Programs in order to
demonstrate its analytical capabilities and expertise.
Participation in these programs require the Laboratory to
demonstrate acceptable laboratory performance through
satisfactory completion of routine systems and/or perfor-
mance audits. As a part of its certification by these
various federal, state, and private agencies, Enseco-
Wadsworth/ALERT Laboratories submits to on-site external
systems audits. The inspection audits evaluate the
adequacy of laboratory personnel, equipment, documentation,
and QA/QC. Performance audits require satisfactory blind
analyses of unknown intralaboratory performance evaluation
samples. A listing of Laboratory Certifications, Audits,
and/or Approvals currently maintained by the Laboratory is
available upon request.

12.2 Voluntary Intralaboratory Performance Evaluations

Enseco-Wadsworth/ALERT Laboratories participates in
Intralaboratory Performance Evaluations administered by the
Laboratory QA/QC Manager. The QA/QC Manager periodically
submits single blind performance evaluation samples into
the laboratory to assess analytical performance. These
single blind performance evaluation samples are generated
in-lab by the QA/QC Manager or obtained from various
commercial and regulatory sources. When internal criteria
are not met with these Performance Evaluation samples, the
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Laboratory Manager and appropriate Group Coordinators are
notified. They must determine what caused the out-of-
control situation and respond to the QA/QC Manager in
writing with the corrective action taken. Additional
samples of known concentration may then be submitted to
determine whether or not the corrective action taken was
sufficient.

12.3 Internal Audits

The Quality Assurance/Quality Control department conducts
data audits of randomly selected projects. This data
review is referred to as a Level IV review.

The Level IV review involves verification of the presence
and correctness of the Levels I, II, and III reviews as
well as checking twenty percent (20%) of the sample data
back to bench-level for each project audited. If no
problems are found with the data package, the review is
complete. If any problems are found, an additional ten
percent (10%) of the sample data in that project is
checked. The process continues until no errors are found
or until the data package has been reviewed in its entire-
ty. A report is compiled of the data package errors and
corrective action plans are implemented to eliminate
repetition of these errors. An ongoing tally of the types
of errors is used to address problem areas with additional
training and education. The frequency of the level IV
review is determined by the error rate found.

On a semiannual basis, the QA/QC Manager audits the
laboratory facilities. The audits include logbook review,
chromatogram review, equipment inspection, and compliance
with Laboratory Quality Control SOPs. Audit reports are
submitted to the General Manager, Regional QA Director,
Laboratory Manager, and Group Coordinators. The Group
Coordinators are required to respond in writing to the
QA/QC Manager with the corrective actions taken. Depending
on the nature of the problems found, follow-up audits are
conducted to determine that corrective actions were
sufficient and appropriate.
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13.0 PREVENTIVE MAINTENANCE

Enseco-Wadsworth/ALERT Laboratories maintains a routine training
and laboratory equipment maintenance program for all major
instrumentation. Laboratory Instrument Service Logbooks are
assigned to each instrument to document the service of all
equipment included within this program.

13.1 Field Instruments and Equipment

The parameters measured in the field include temperature,
pH, and specific conductivity. All field equipment are
calibrated per the manufacturer's specifications prior to
use.

13.2 Laboratory Instruments and Equipment

All laboratory analysts receive proper training in the
operation of applicable instruments prior to actual sample
analyses. This training may include attendance at instru-
ment manufacturer's operator training classes and seminars
with in-lab instruction and supervision by the group
coordinators. This training is augmented and updated as
appropriate.

Enseco-Wadsworth/ALERT Laboratories maintains a routine
laboratory equipment maintenance program for all major
instrumentation. For GC and GC/MS instruments, selected
operators have been trained to perform routine maintenance
procedures (e.g. changing oven fans, replacing electronic
control boards, changing vacuum pump oil, cleaning, etc.).
Additionally, the laboratory maintains service contracts
with the manufacturers for some of the major instrumenta-
tion. For the other instrumentation, operators perform
routine maintenance (e.g. changing electrodes, changing
bulbs, etc.). This program ensures minimal downtime, as
well as proper performance. Laboratory Instrument Service
Logbooks are assigned to document the service of all
equipment included within this program. A substantial
spare parts inventory is also maintained to assure timely
repair of instruments. When routine maintenance procedures
do not correct a problem with instrumentation, outside
repair services are available on a next day basis. The
laboratory does not maintain test equipment used in the
maintenance of instrumentation. Service representatives
bring the necessary test equipment for the service call.
Additional specific preventive maintenance procedures for
laboratory instruments are listed below.
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13.2.1 GC and GC/MS

Use of high-quality industrial operating gases
combined with on-line installation of molecular
sieves to remove impurities.

"Bake off" or conditioning of new GC and GC/MS
columns and detectors to cleanse system.

Periodic cleaning and reconditioning of detectors
as indicated by instrumental performance.

Monitoring of detector response and overall
instrument performance through calibration and
verification.

Periodic cleaning/changing of cooling fans and
air filters to ensure proper temperature mainten-
ance.

Periodic changing of septa and injector liners.
Cutting and replacing of columns as needed.

13.2.2 AA

AA lamps are warmed up for 15 minutes prior to
any analysis.

Weekly cleaning of furnace housing and injector
tip.

Periodic cleaning of windows with alcohol to
assure optimal light transmission.

Periodic aspiration of 50 ml of deionized water
through the flame assembly or the vapor genera-
tion assembly after analyses are complete.

Periodic washing of the burner assembly and spray
chamber in hot water as indicated by instrument
response.

Frequent replacement of pyrolitic graphite fur-
nace tubes as indicated by instrumental perfor-
mance.

Utilization of high quality industrial operating
gases.
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• Monitoring of detector response and instrument
performance through calibration and verification.

13.2.3 ICP

• Use of high quality operating gases.

• Periodic changing of vacuum pump oil and circu-
lated cooling water.

• Monitoring of detector response and instrument
performance through calibration and verification.

• Daily replacement of peristaltic pump tubing.

• Periodic cleaning of nebulizer and spray chamber.

13.2.4 pH and Ion-Selective Electrodes

• Rinse probe with deionized water after every
analysis and carefully blot off remaining deion-
ized water prior to next analysis.

• Soaking of probe in a suitable solution when
instrument is not operating.

• Periodic replacement of the electrodes as indi-
cated by the consistency, repeatability, and
stability of the response.

13.2.5 Spectrophotometer

• Rinse cuvette with deionized water between analy-
ses.

• Periodic cleaning of windows with alcohol to
assure optimal light transmission.

• Periodic replacement of lamps as indicated by the
consistency, stability, and repeatability of the
response.

• Warm up lamp for 10 minutes prior to any analy-
sis.
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13.3 Routine Maintenance Procedures for Mobile Laboratory

All laboratory equipment is available for use in mobile
laboratory sites by making arrangements with Project
Management personnel. While on site, the equipment is
maintained as it is in the Laboratory (13.2).

13.4 Instrument Downtime

Routine maintenance procedures allow the laboratory
workload to be scheduled around planned downtime. In the
event of unscheduled downtime, samples are diverted to
alternate, qualified laboratories. A substantial spare
parts inventory is maintained to assure timely repair of
instruments and minimize the likelihood of having to send
samples out of the laboratory.
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14.0 SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,
ACCURACY, AND COMPLETENESS

Enseco-Wadsworth/ALERT Laboratories uses specific routine
procedures to assess the precision, accuracy, and completeness
of its analytical data. These measures include the validation
and internal quality control procedures discussed in Chapters 9
and 11.

Specific procedures for assessing data accuracy and precision
include calculation of percent recoveries for all check samples
and relative percent differences for all duplicate spike sample
analyses. These calculations are summarized below.

a. Accuracy = Percent Recovery = (Observed Cone.) x 100
(R%) (Expected Cone.)

b. Precision = Relative Percent Difference = (Cl - C2) x 100
(RPD) (Cl + C2)/2

(Where Cl and C2 are concentrations of duplicate spikes.)

c. Completeness = f of PC samples in control x 100
# of QC samples attempted

NOTE: Refer to the definitions of accuracy, precision, and
completeness in Chapter 4.

Analytical control limits are derived from statistical manipula-
tion of each data category using the Grubbs tests for the
rejection of statistical outliers. The limits are outlined
below.

Accuracy Precision

Upper Control Limit (UCL) %R + 3S RPD + 3S

Lower Control Limit (LCL) %R - 3S RPD - 3S

(Where S is Standard Deviation)

Percent Recovery determinations (%R) are entered into the
Laboratory computer Data Management System. This Laboratory
Computer Data Management System formally records the percent
recovery data and calculates the mean,standard deviation and the
relative percent difference of each pair, and generates continu-
ous R-S quality control charts of the accuracy for each method
commonly used in the Laboratory.



Facility: North Canton
Chapter No. : Fourteen
Revision No. : 2 .1
Date: December 6. 1992
Page: 2 of 2

Laboratory method performance criteria are utilized to evaluate
quality control data in the absence of published USEPA method
performance criteria. Laboratory method performance criteria
are statistically derived from matrix spike or check sample
quality control data as follows:

Warning Limit (WL) = ± 2s
Control Limit (CL) = + 3s

s = standard deviation of the method percent recoveries

Fifty (50) matrix spike or check sample percent recoveries are
used to determine trends and one hundred (100) matrix spike or
check sample percent recoveries are used to calculate control
limits. A minimum of seven (7) matrix spike or check sample
percent recovery determinations are required to establish the
above-stated performance limits. These Laboratory method
performance limits are continually redefined as quality control
information accumulates.

The mean value percent recovery (R) and standard deviation(s)
determinations calculated from the matrix spike or check sample
quality control results are used to generate Laboratory Method
Accuracy Statements for each analytical method commonly used in
the Laboratory. Method Accuracy Statements are defined as R ±
3s and are based upon a minimum of seven (7) matrix spike or
check sample determinations. These statements are updated
annually as calculated from previously accumulated quality
control data. All laboratory Method Accuracy Statements are
maintained in the Laboratory Quality Control SOP Manual and
should be within the recommended EPA criteria.
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15.0 CORRECTIVE ACTION

15.1 Laboratory

Enseco-Wadsworth/ALERT Laboratories routinely uses its
quality control data to determine the need for corrective
action. Frequent review of data permits rapid identifi-
cation of an analytical or sampling error and implementa-
tion of corrective action.

15.1.1 Determination of the Need for Corrective Action

Percent recovery determinations from the system-
atic matrix spike and quality control check
samples must compare favorably to the published
USEPA or laboratory method performance criteria
outlined previously in order to validate and
approve a corresponding batch of sample analyses.
The method analyses are out of control and
therefore unacceptable if:

• One data point recovery value is outside of
published USEPA performance limits or labor-
atory established control limits (CL) for
any quality control check sample.

• The Relative Percent Difference (RPD) for
any parameter is outside of published USEPA
performance limits or laboratory established
control limits for any matrix spike/matrix
spike duplicate.

Refer to Chapter 4 for check sample and RPD
control limits.

Unacceptable values render the sample analyses
suspect, as do unacceptable results for method
blank analyses, until corrective action demon-
strates the return of acceptable method perfor-
mance.

15.1.2 Procedures for Corrective Action

The analyst who reviews and compiles raw data
from sample analysis and associated matrix blank,
matrix spike, and check samples must immediately
notify the group coordinator of the deviation
from accepted standards. In addition, the group
coordinator reviews all QC data during Level II
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review to monitor the performance of the analyt-
ical system. If any values are outside of QC
limits, corrective action is instituted at once.

Corrective action may also be implemented as a
result of external performance and systems
audits, intralaboratory comparisons, QA project
audits, or other QA/QC activities.

These corrective actions may involve any phase of
the analytical or sampling method including:
reagent quality, sample extraction, equipment
cleaning, instrument calibration and/or perfor-
mance, calculations, etc. Specific procedures
for corrective action are detailed in the Labora-
tory Quality Control SOP Manual. For further
information on the Internal Quality Control
Program, refer to Chapter 11.
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

Two types of Quality Assurance reports are issued by Enseco-
Wadsworth/ALERT Laboratories; internal reports to management and
project reports to clients.

16.1 Internal QA Reports

On a monthly basis, the QA/QC Manager prepares a Quality
Assurance Report for Laboratory Management. This report
includes the monthly assessments of: the results of any
internal or external systems and performance audits; a
description of any significant QA problems and suggested
corrective actions; and the outcome of any corrective
actions taken.

16.2 Project Reports

When requested, the Project Manager presents a QC report to
the client representative at the completion of a sampling
and/or analytical project. In most cases, this will be a
portion of the Analytical Result Summary Final Report. The
QC report includes check samples, blanks, and any corre-
sponding matrix spike data if available. Any quality
control problems are documented in a QC Narrative.



APPENDIX I

Waste Compatibility and Consolidation Scheme

Enseco-Wadsworth/ALERT Laboratories developed the following
analytical scheme for the purpose of determining the compatibility
and ultimate consolidation of unknown waste streams. It incorpo-
rates the use of commercial test strips and standard analytical
methods and drum consolidation protocols as outlined in this
section.

Waste Compatibility and Consolidation Scheme

Compatibility and Consolidation Groups
(See Flowchart)

1. Radioactive
2. PCB Solid
3. Flammable Solid
4. Nonflammable Solid
5. Oxidizer
6. Peroxide
7. Reactive
8. Water Reactive
9. PCB Liquid
10. Sulfide Liquid
11. Cyanide Liquid
12. Flammable Nonhalogenated Organic Liquid
13. Nonflammable Nonhalogenated Organic Liquid
14. Flammable Halogenated Organic Liquid
15. Nonflammable Halogenated Organic Liquid
16. Flammable Aqueous Acid
17. Nonflammable Aqueous Acid
18. Flammable Aqueous Neutral
19. Nonflammable Aqueous Neutral
20. Flammable Aqueous Base
21. Nonflammable Aqueous Base
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trolled Hazardous Wastes Sites (USEPA Hazard-
ous Materials Control Research Institute),
October 1981 110

Ether Peroxide Test Strips
Drum Consolidation Protocol
August 1981 15.5.11

(DRAFT) USEPA,

Potassium Iodide - Starch Test Strips
Drum Consolidation Protocol (DRAFT)
August 1981 15.5.11

USEPA,

(DRAFT) USEPA,Drum Consolidation Protocol
August 1981 15.5.11

Open Flame Test

pH Indicator Strips

Standard Methods for Examinaiton of Water &
Wstewater, 14th Edition, 1979 413-1
Standard Methods for Examination of Water &
Wastewater, 14th Edition, 1979 412-E

Lead Acetate Test Strips
Drum Consolidation Protocol
August 1981 15.5.5

(DRAFT) USEPA

The Systematic Identification of Organic Com-
pounds, Shriner et al, 5th Edition, Jon Wily
& Sons, New York, NY, 1964
Drum Consolidation Protocol (DRAFT) USEPA
August 1981 15.5.6

Drum Consolidation Protocol
August 1981 15.5.8

(DRAFT) USEPA

* - Confirmation Test
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1.0 INTRODUCTION

To achieve the objectives of the Remedial Investigation (RI/FS) at the Tomah Municipal Sanitary

Landfill (TMSL) site, field and analytical data will be used to identify contaminant

concentrations with respect to the established clean-up criteria and support the remedial

activities. To generate and maintain functional data, the PRPs have developed this Data

Management Plan (DMP) and other various project plans (e.g., work plan, field sampling plan,

and quality assurance plan). The project plans are designed to provide guidance to project

personnel and to produce a framework for the successful completion of this project. The

information within these plans will furnish the direction necessary to; (1) carefully plan project

activities, (2) execute the field work, (3) control data quality, and (4) manage data generated by

field and laboratory activities.

The DMP provides policies and procedures regarding data documentation, control, and

management. These policies and procedures are intended to maintain high quality data which

are easily accessible to project participants and which can be used as long-term records of site

activities as well as up-to-date reports. As the project evolves, it may become necessary to add,

delete, or modify selected elements of this plan.
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2.0 DATA MANAGEMENT RESOURCES

Data management is the process of organizing, maintaining, and applying a variety of data to

provide a useful and coherent view of the site conditions. The data management resources will

include staff to review and maintain project data, a computerized data management system, and

a documentation filing system.

2.1 Data Management Staff

The Data Management Staff will provide support for the TMSL project, including the following:

• Set-up and oversee the operation of a database management system.

• Set-up and oversee the data transfer mechanism for transfer of data from the
laboratory liaison to the Project Manager.

• Work with the Project Manager to set-up the project filing system.

• Work with primary data users to develop suitable data output.

• Develop a data validation process with the Quality Assurance/Quality Control
Manager.

• Provide for data security.

• Assure timely and reliable data output for authorized users.

• Resolve potential conflicts regarding data use and reporting formats.

• Provide information required by the Quality Assurance Manger for data quality

auditing purposes.
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• Receive field data from the Field Manager, task managers, field technicians, and
subcontractors.

• Receive laboratory data from the laboratory liaisons.

• Maintain communications with the laboratory liaisons regarding the availability
of data and data transfer problems.

• Add data to the database management system.

• Provide hard copies of field and laboratory data to the Project Manager for
project file storage.

• Provide data reports and graphics to task managers and others.

• Collect samples from field investigators at appropriate intervals (either daily or
semi-daily, depending upon weather conditions, number of samples generated,
required analyses, etc.).

• Review the field portion of each chain-of-custody record when samples are
received from the field.

• Check that the information recorded on field data records, sample labels, and
chain-of-custody records is consistent.

• Provide chain-of-custody records to the field manager for completion of the
analytical request section.

• Transfer samples to the laboratory at appropriate intervals.
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2.2 Database Management System

The TMSL project will generate large of amounts of environmental data. To effectively store,

manipulate, and report such data, the Project Manager will utilize a project database

management system (DBMS) which has the capability to:

• Maintain the relationship between sampling locations, samples collected, and
laboratory analytical results;

• Filter the data to create selected subsets of appropriate information; and,

• Efficiently report large quantities of data in both graphical and tabular formats.

2.3 Document Filing System

To promote data security, the document filing system for the project will limit access to original

data and will minimize document transfers. The project documentation will include three general

categories of information:

• Category 1 data includes general administrative documents (e.g., project memos,
records of conversations, etc.);

• Category 2 data includes technical documentation which is not directly associated
with sampling, and laboratory analyses (e.g., field logbooks, field memos,
QA/QC evaluation sheets, computation forms, project deliverables, and
miscellaneous communications); and,

• Category 3 data includes technical documentation which is directly associated with
sampling, and laboratory analyses (e.g., survey documentation, field data records,
chain-of-custody records, laboratory analytical results, and QA/QC data).
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All documents will be managed by the Project Manager. Documents will be transferred to the

Data Management Staff and will be maintained in the data management files throughout the

duration of the project. To promote the security of these documents, the data management filing

system will incorporate the data protection procedures described in Section 5.0.
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3.0 DATA IDENTIFICATION STRATEGY

To promote the generation and use of high quality data, the DMP includes a strategy to provide

standard methodologies for the identification of collected data. These methodologies are

described in the following subsections.

3.1 Sample Numbering System

A site-specific sample numbering system will be used to identify each sample, including all

samples sent for chemical analysis, duplicates, and blanks. The sample number will consist of

alphanumeric characters. The site manager or his designee will be responsible for maintaining

a listing of the sample identification numbers in a project log book.

The sample identification number will begin with the letters TMSL to indicate that the samples

were obtained at the Tomah Municipal Sanitary Landfill. This will be followed by the month

and year that the sample is collected (i.e. 0894 for a sample collected in August of 1994). This

will be followed by a letter code corresponding to the sample type as follows: SW-surface

water; SC-Sediment Core; GW-groundwater; SB-subsurface soil sample; GP-gas probe (field

reading only); FB-field blank; TB-trip blank; DP-duplicate sample. The letter code will be

followed by a pre-established numeric location code (e.g., monitoring well number or boring

number and sample interval depth).

Field blanks will have the FB designation plus an additional letter code and number identifying

the type and number of the field blank (e.g., a groundwater blank will be designated FBGW).

Duplicate samples will be given a separate identification number in the field to allow for blind

duplicate analyses.
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Example: TMSL0794GWMW01

• the first four letter characters designate the site the samples are collected from;

• the second set of four numbers designate that the sample was collected in July
1994. This number will also establish the sampling round;

• the next two characters (GW) indicates that the sample is a groundwater sample;

• the last four characters indicates that the sample was obtained from monitoring
wellMW-1.

A duplicate sample collected from this well would be labeled TMSL0794DPMW01. A field

blank collected after sampling this well would be designated TMSL0794FBMW01.
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4.0 DOCUMENTATION

Data will be generated from survey, environmental sampling, and laboratory analysis activities.

To appropriately manage the data generated by these tasks, the DMP includes specific provisions

for data documentation. The project documentation establishes procedures and identifies written

records which will:

• Enhance and facilitate sample tracking and the interpretation of sampling and

analytical data;

• Standardize data entry for input into the DBMS for efficient retrieval and data
manipulation; and,

• Identify and establish the authenticity of data collected for possible remedial
measures.

The project documentation is designed to address the need to view sampling and analysis results

as a function of data quality and application. Knowledge of the circumstances under which

project samples were collected, handled, preserved, transported, and analyzed will play an

important role in how the analytical data are used and interpreted. In addition, the

documentation will address the need for uniformity in data recording, as a number of sampling

teams may be involved in sample collecting and data gathering. As such, a consistent,

standardized documentation program is essential for developing an effective and efficient data

management system. Finally, the project documentation will be provided in a format which can

provide a clear and concise record for possible legal use.

The DMP includes provisions for field, and laboratory documentation. This documentation will

provide the following:
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• Essential and required information that is consistently acquired and preserved for
current use and future reference.

• Timely, correct, and complete analysis for parameters requested from the
laboratory;

• Satisfaction of quality assurance requirements; and,

• Chain-of-custody records for samples.

The following subsections describe the project documentation.

4.1 Field Documentation

Field data will be generated primarily by surveying and sampling activities. To document these

activities project personnel will be required to annotate appropriate details of the activities in

Survey Records, Logbooks, Field Data Records, and Chain-of-Custody Records. A description

of each of these items is provided in the following subsections.

4.1.1 Survey Records

To accurately locate field data with respect to previous site features and for future reference,

appropriate field activities will be located with field surveying equipment. This information will

then be used to plot the locations on the project base map. Survey records will be completed

by the project surveyor and transmitted directly to the Project Manager.

Because the project surveyor has not yet been selected, an example survey record cannot be

provided in this plan. However, the surveying contract will specify that surveying data will be

transmitted to the Project Manager in two forms: (1) printed hard copy, and (2) computer floppy
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disk. The printed copy will serve as the certified surveying report and will include appropriate

information. The electronic copy will be provided to minimize the data entry efforts required

and to reduce the potential for data entry errors.

4.1.2 Logbooks

Field logbooks will be used to document observations, measurements, and significant events that

have occurred during field activities. In addition, the logbooks will be used to describe any

modifications to the procedures outlined in the work plan, field sampling plan, quality assurance

plan, or health & safety plan, with justifications for such modifications. Unusual occurrences

and circumstances will be documented in the logbooks and can be used for reference in

determining the possible causes for data anomalies discovered during data analysis. Information

in the logbooks should be able to convey to the reader an understanding of the activities which

occurred.

These logbooks will be assigned to, and maintained by, individuals working in the field. The

field logbooks will be permanently bound and will contain sequentially numbered pages. Once

completed, the logbooks will be transferred from the field personnel to the Project Manager and

will be maintained as part of the project files.

Entries for each new day will begin at the top of a new page and all pages will be marked with

the date. All entries in the logbooks will be identified by time of recording, legibly written in

permanent black or blue ink, and contain accurate and objective documentation. Entries which

include conjecture or opinion will be clearly marked and will be prefaced by the words "I

believe" or "In my opinion". Entry errors will be marked out using a single line drawn through

the error and will be initialed and dated by the person making the correction.
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Lines below the last entry on each page will be crossed with a diagonal line and signed by the

author. All pages will remain in the logbook regardless of whether the page is used or not. All

unused pages will be crossed with a single diagonal line and signed by the author.

4.1.3 Field Data Records

Field data records will be used to document details of the various field activities. These records

will document information regarding subsurface conditions, well construction, hydrogeologic

data, and sampling. The field data records include the following:

• Soil logs;

• Well construction summaries;

• Well development/purging data sheets;

• Water level data sheets; and,

• Field Sample Forms.

All entries in the field data records will be legibly written in permanent black or blue ink, and

contain accurate and objective documentation. Entry errors will be marked out using a single

line drawn through the error and will be initialed and dated by the person making the correction.

The purpose and content of each of these records are described below.

Soil Logs

Soil logs will be utilized to document subsurface conditions encountered during the completion

of borings, hand auger holes, and test pits. The soil logs will be completed in the field at the

time of investigation. Each log will be submitted to the field manager after completion of the

boring. After the field manager has reviewed each form for completeness and legibility, it will

be transmitted to the Project Manager.
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Well Construction Summaries

Well construction summaries will be utilized to document construction details of groundwater

and vapor monitoring/recovery/injection wells. The well construction summaries will be

completed in the field at the time of construction, and will be submitted to the field manager at

the end of each day. After the field manager has reviewed each summary for completeness and

legibility, it will be transmitted to the Project Manager.

Well Development/Purging Data Sheets

Well development/purging data sheets will be utilized to document information regarding the

removal of groundwater during well development and well purging. The well

development/purging data sheet will be completed in the field at the time of

development/purging. Each data sheet will be submitted to the field manager at the end of each

day. After the field manager has reviewed each data sheet for completeness and legibility, it

will be transmitted to the Project Manager.

Water Level Data Sheets

Water level data sheets will be utilized to document information regarding water level and

floating product elevations encountered in groundwater monitoring wells. The water level data

sheet will be completed in the field at the time of water level measurement. Each data sheet will

be submitted to the field manager at the end of each day. After the field manager has reviewed

each data sheet for completeness and legibility, it will be transmitted to the Project Manager.

Field Sample Forms

Field Sample Forms will be utilized to document the who, what, when, where, and how of site

sampling activities. The field sample forms will be completed in the field at the time of

sampling. Each form will be submitted to the field manager at the end of each day. After the



Tomah Municipal Sanitary Landfill
Data Management Plan

Section 4.0
March 10, 1994
Revision:

Page 6 of 9

field manager has reviewed each record for completeness and legibility, it will be transmitted

to the Project Manager.

4.1.4 Sample Labels

To identify and manage samples obtained in the field, a sample label will be affixed to each

sample container. The labels will be partially pre-printed on an adhesive material and

permanently affixed to the unused sample containers prior to shipment from the laboratory to

the Project Manager. The pre-printed information may include the laboratory name, the project

identification, special sampling instructions, requested analyses, and preservation requirements.

When the sample container is used, the sampling team will add the following information to each

label:

• Sample ID;

• Sampler's Initials;

• Sample Location;

• Date; and,

• Time.

4.1.5 Chain-Of-Custody Records

Chain-of-custody records will be utilized to document sample transfers from field personnel to

the laboratory. These documents will provide the information required to trace sample

possession from the point of origination to final disposition. The chain-of-custody record will

be completed (except for the analytical requests) in the field at the time that custody of the

samples is transferred from the field investigator to the sample custodian. After receipt of the

samples, the sample custodian will review each record for completeness, accuracy, and

legibility. Prior to shipment of the samples to the analytical laboratory, these records will be

submitted to the field manager. The field manager will then complete the analytical request
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section and return the record to the sample custodian for shipment to the laboratory. In no case

will samples be transmitted to the laboratory without a chain-of-custody record. If the field

manager is unable to identify the analytical requests prior to the sample shipment, the chain-of-

custody record will indicate that analytical requests will follow (see Subsection 4.1.6). When

the samples are transmitted to the laboratory, one copy of each record with the final data will

be forwarded to the Project Manager.

When sample shipments are sent to the laboratory via third party carriers the sample custodian

will enter the carrier name and weigh bill number on the chain-of-custody record and a copy of

the weigh bill will be attached to the chain-of-custody record retained by the Project Manager.

4.1.6 Laboratory Analysis Request Forms

Laboratory analysis request forms will be utilized to document analytical requests which were

not transmitted as part of the chain-of-custody record (e.g., situations where the laboratory was

instructed to "hold" the sample or if new information indicates the potential presence of a

previously unsuspected contaminant). The laboratory analysis request forms will be completed

by the field manager or by the appropriate task manager.

4.2 Laboratory Documentation

To document the laboratory data generated during this project, participating laboratories will be

required to annotate appropriate details of the activities in chain-of-custody records, internal

laboratory documentation, analytical result records, and quality assurance/quality control

records. A description of each of these items is provided in the following subsections.
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4.2.1 Chain-of-Custody Records

To document the receipt of samples received from the field a representative of the laboratory

will sign the accompanying chain-of-custody and immediately transmit a copy of the signed

record to the Project Manager.

4.2.2 Internal Laboratory Documentation

Internal laboratory documentation generated during this project will be maintained by the

laboratory and will not be addressed by this DMP. However, access to the data should be

available to the Data Management and QA/QC Staff for reference and future use.

4.2.3 Analytical Results

Analytical results from the laboratory will be provided to the Project Manager in an easy-to-use,

consistent format. Although the format may change slightly depending upon the sample media

and laboratory analyses performed, the format will remain essentially the same throughout the

project. These results will include the sample identification and description, the applicable

detection limit, the analytical result, and a QA/QC qualifier (if applicable).

4.2.4 Quality Assurance/Quality Control Results

Each package of analytical results will include appropriate QA/QC results. The QA/QC results

included may change from one laboratory package to another, depending upon the type of

analyses performed and the end use of the data. Specific details of the QA/QC data required

is provided in the QAPP.
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4.2.5 Data Transfer

The analytical results including QA/QC data generated at project laboratories will be transferred

to the Project Manager in two forms: (1) printed hard copy, and (2) computer floppy disk. The

printed copy will serve as the certified laboratory report and will include appropriate

information. The electronic copy will be provided to minimize the data entry efforts required

and to reduce the potential for data entry errors. Data transfers will be effected at the earliest

possible date by courier to the Project Manager.

Each transfer of laboratory analytical data will be accompanied by a transmittal cover letter

which includes the following information:

• Laboratory name;

• Laboratory report number;

• Samples included;

• Analyses performed; and,

• A description of which data have been revised (if applicable).

Electronic data transmitted from the laboratory to the Project Manager will be contained on 3

1/2 inch high density (1.44 MB) floppy diskettes and will be provided in a file format which is

compatible with the dBASE 111+ standard. The specific structure of these files will be

developed as required during the project. However, each data package from the laboratory will

be accompanied by a data dictionary which describes each of the data files and the associated

data structures on the diskette. Each diskette will be clearly and indelibly identified with a

unique laboratory report number, the name of the laboratory, and the date of the transfer. The

transmitted diskettes will be retained by the Project Manager for project storage.
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5.0 CONTROL

To achieve the goals of this project, data obtained from the field and from the laboratory must

meet high standards of quality. In addition, high quality must be maintained throughout the

project. To maintain data quality specific guidelines and procedures have been developed to

control the project data. Document control is a systematic procedure for ensuring that all

sampling/monitoring documents are identified and accounted for during and after the project.

Generally, document control procedures include serialized documents, document inventory

records, and document storage. The document control guidelines and procedures for this project

are described in the following subsections.

5.1 Data Entry

Without current data, the efficiency and success of this project may be limited. Therefore data

entry efforts will be given a top priority. These efforts will include entry of the following items:

• Field Documentation; and,

• Laboratory Documentation.

The project documentation described in Section 4.0 will consist of both; (1) paper documentation

only, and (2) paper documentation with associated electronic data. To maintain the quality of

the documented data, the Data Management Staff will adhere to the following data entry

procedures.
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5.1.1 Paper Documentation

Documentation which is received by the Data Management Staff in paper form only (e.g. field

data records, chain-of-custody records, etc.) will be subjected to the following data entry

procedure.

• Upon receipt by the Data Management Staff each data sheet will be stamped as
"Received" with the appropriate date and initialed by the Data Management Staff.
Where appropriate the data sheets will be assigned a tracking number.

• Enter data into a temporary data file. Each data sheet will be stamped as
"Entered" with the appropriate date and initials of the data entry personnel.

• Print and check the data in the temporary file to verify correct data entry. Where
required entry discrepancies will be resolved and the incorrect data will be
modified. Each data sheet will be stamped as "Checked" with the appropriate
date and initialed by the Data Management Staff. If data discrepancies have been
modified the data sheet will also be stamped as "Revised" with the appropriate
date and initialed by the Data Management Staff.

• Append the temporary data file to the permanent data file. Each data sheet will
be stamped as "Appended" with the appropriate date and initialed by the Data

Management Staff.

• File each data sheet according to appropriate procedures.

After proper completion of the data entry process each data sheet should contain the following

information:

"Received"

"Entered"

"Checked"

'Revised"

"Appended"

date

date

date

date

date

initials

initials

initials

initials (if appropriate)

initials
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5.1.2 Paper/Electronic Documentation

Documentation which is received by the Data Management Staff in both paper form and

electronic form (e.g. laboratory analytical data) will be subjected to the following data entry

procedure.

• Upon receipt by the Data Management Staff each data sheet and the electronic
disk will be stamped as "Received" with the appropriate date and initialed by the
Data Management Staff.

• Transfer data from the electronic disk to a temporary data file using the analytical
data transfer program. Each data sheet will be stamped as "Transferred" with the
appropriate date and initialed by the Data Management Staff.

• Data from the temporary data file will be checked against the original hard copy
report to verify correct data transfer. Where required transfer discrepancies will
be resolved and the incorrect data will be modified. Each data sheet will be
stamped as 'Checked" wfefc the appropriate date and initialed by the Data
Management Staff. If data discrepancies have been modified the data sheet will
also be stamped as "Revised" with the appropriate date and initialed by the Data
Management Staff.

• Append the temporary data file to the permanent data file. Each data sheet will
be stamped as "Appended" with the appropriate date and initialed by the Data
Management Staff.

• File each data sheet according to appropriate procedures.

Initially 100% of the electronic data will be checked against the hardcopy. When the Data

Management Staff consider that the electronic data accurately represent the data reported by the

laboratory, the frequency of the checked data will be reduced to a randomly selected level of

approximately 10%.
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After proper completion of the data entry process each data sheet should contain the following

information:

"Received" + date -I- initials

"Transferred" + date -I- initials

"Checked" .4- date -I- initials (if appropriate)

"Revised" -I- date + initials (if appropriate)

"Appended" + date -I- initials

5.2 Data Security

Data generated during remedial projects are both sensitive and confidential. To maintain the

security of this data, the Project Manager will maintain the data in secure areas, limit access to

original data, and restrict access to the DBMS.

All original copies of data documentation will be kept in a secure area in cabinets under control

of the Data Management Staff or the Project Manager. Access to original data will be limited

and in controlled situations. When access to these documents is required in areas outside of the

direct control of either the Data Management Staff or the Project Manager, copies will be

provided. These copies will be clearly stamped "COPY".

To reduce the potential for data modifications, the project DBMS will be provided with a

password security system. This system will include provisions for the following:

• Unauthorized personnel will be prevented from operating the data management
computer; and,
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• Only personnel directly authorized by the Data Manager will be permitted to add,
modify, or delete data from the database.

To minimize the effects of potential computer problems and data corruptibility, the project

database will be subjected to a strict data back-up procedure. The procedure will consist of a

backup of all modified data files on a daily basis. All files (modified and not modified) will be

backed up on a weekly basis.
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2.0 APPLICABILITY

The provisions of the plan are mandatory for all on-site Dames & Moore employees who are

engaged in hazardous material management activities including, but not limited to, initial site

reconnaissance, preliminary field investigations, mobilization, project operations, and

demobilization. This plan has been developed under U.S. Environmental Protection Agency

(EPA) guidelines and complies with applicable regulations, including Occupational Safety and

Health Administration (OSHA) standards [29 Code of Federal Regulations (CFR) 1910 and

1926].

Dames & Moore will insist on the following health and safety requirements from its

subcontractors:

• Subcontractor employees must have appropriate training [i.e., either a 40-hour or

24-hour OSHA-required (29 CFR 1910.120) health and safety course for

hazardous waste work, or certified equivalent training].

• Personnel working at hazardous waste sites must have had an annual physical (or

physician's waiver for biennial physical) and be certified "fit for duty" and "fit

for respirator use," if necessary, by a qualified physician.

• Subcontractor shall provide Dames & Moore with a completed Subcontractor

Statement of Compliance as proof of both training and a physical before site work

may begin.

• Personnel must have appropriate personal protective equipment (PPE) for the

specific job. At a minimum, personnel should have the following equipment,

which will be inspected by Dames & Moore:

Hard hat

Safety shoes

Gloves

Goggles/safety glasses

Hearing protection, if appropriate

Respiratory protection, if appropriate (with fit test)

Other equipment as specified by the HSP.
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• Drilling equipment and field operations must meet applicable safety standards and

satisfy Dames & Moore's field inspection. Unsafe equipment or operations will

necessitate shut down of the job at a cost to the subcontractor.

Before field activities begin, the Dames & Moore subcontractors and the remediation contractor

shall provide a Health & Safety plan for its employees covering exposure to hazardous materials

and shall complete all work in accordance with that plan. Dames & Moore reserves the right

to review the contractor's plan at any time. Dames & Moore will provide a copy of its health

and safety plan, but this is not a substitute for an independent plan by the subcontractor. If the

subcontractor has not developed a site-specific health and safety plan, Dames & Moore will

assist the subcontractor in preparing its own separate, site-specific HSP for implementation by

the subcontractor. The subcontractor must agree to comply with at least the minimum

requirements of its own site-specific HSP, be responsible for the health and safety of its own

employees, and sign the Subcontractor Statement of Compliance for all on-site employees before

site work begins. The subcontractor also must agree that it will take any additional measures

it deems necessary to meet at least minimum applicable health and safety standards if unforeseen

circumstances arise.

The subcontractor will provide at least minimum safety equipment as required by the site-specific

HSP. When respirators are necessary, the subcontractor will provide a respirator fit test

certificate and a physician's "fit for respirator use" declaration.
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Subcontractor
Statement of Compliance

This is to confirm that the employees listed below are qualified by virtue of training and
experience to engage in field activities at

in connection with the Contract/Subcontract Agreement between Dames &
Moore and , dated , 19 . Further, all said employees
have been determined to be properly trained and medically fit to perform those activities
prescribed by said contract and to use the respiratory protective equipment necessary to perform
the job safely in accordance with 29 CFR 1910 and 1926 and any other Federal, State, or local
requirements.

Employee Names

1. 6.

2. 7.

3. 8.

4. 9.

5. 10.

Authorized Subcontractor Representative

Printed Name
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3.0 SITE CHARACTERIZATION AND ANALYSIS

3.1 General Information

Site Location: The site is located in the SW 1/4 of the NE 1/4 of Section 32, Township 18
North, Range 1 West, City of Tomah, Monroe County, Wisconsin. See Figure 3.1, Site
Location Map.

The objectives include: advancement of soil borings, installation of gas probes, installation
and sampling of water table observation wells and piezometers,
development of wells, determination of hydraulic conductivity by
means of slug tests, and sampling of surface water/sediment.

Waste Types: Liquid: X Solid: X Sludge: X Gas: X

Proposed Date of Investigation: April 1994 to July 1994.

Characteristics: Corrosive: Ignitable:X Radioactive:
Volatile:X Toxic:X Reactive: Unknown:

Unusual Site Features: Wet, marshy conditions exist along the Deer Creek, which flows
through the northwest corner of the landfill property.

Status:
Background Review: Complete: X Preliminary:
Summary (Overall Hazard): Serious: Moderate: Low:X Unknown:

3.2 Site Description

The Tomah Landfill is a solid waste disposal facility located northwest of Tomah,
immediately west of 24th Avenue and to the north of the Chicago Milwaukee St.Paul and
Pacific railroad tracks. An unknown quantity of residential, commercial, and industrial
wastes were disposed in a waste containment area of 17 acres of the 40 acre landfill
property. Wastes were placed in shallow trenches excavated in the sandy subsoils over
the southern half of the site, and covered with native soils.

Deer Creek passes through the northwest corner of the landfill property. The land to the
south and southeast of the landfill is a moderately populated residential area. The land
to the north and west of the landfill is open fields, while the land to the east is forested.

3.3 Description of Work and Hazard Evaluation

The work covered by this HSP includes advancement of soil borings, installation
of gas probes, installation and sampling of water table observation wells and
piezometers, development of wells, determination of hydraulic conductivity by
means of slug tests, and sampling of surface water/sediment. This work is
proposed to begin April 1994 and be concluded July 1994.
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One of the objectives of this RI/FS is to evaluate the chemical characteristics of
the wastes in the landfill and its effect on groundwater. The EPA has already
performed the investigation for the Hazard Ranking System (HRS). The HRS is
a scoring system developed by the EPA to rank sites to determine if a site should
be placed on the National Priority List. In the July 1986 evaluation of the HRS,
conducted by Ayer Associates, the following substances were identified in the
groundwater:

benzene
1,1-dichloroethane

trans-1,2-dichloroethene
trichloroethene
vinyl chloride

It is anticipated that the substances found in the groundwater will be indicative of the
substances to be found in the landfill wastes because the water table is located within the
waste. Groundwater is believed to be less than ten feet below ground surface.

The exposure limits, recognition qualities, acute and chronic effects, as well as first aid
treatment for chemical hazards of concern are presented in Tables 3.1 and 3.2.
Continuous air monitoring with the Photo-Ionization Detector (PID) for volatile
compounds and the Combustible Gas Indicator (CGI) for methane gas will be performed
as indicated in Table 5.1.

The properties of the chemicals indicated in Tables 3.1 and 3.2 were used to determined
the level of Personal Protective Equipment (PPE) required. Due to the chemicals of
concern anticipated to be found at the landfill site, a minimum of Level D PPE (see
Table 6.1) with upgrade to Level C, if necessary, will be required for work on-site when
waste is expected to be encountered. Level C PPE will include full-face respirators with
organic vapor cartridges and HEPA filters, along with tyvek coveralls. The use of PPE
may be reduced in accordance with Table 5.1 once exposure levels have been
established. Use of non-sparking tools is recommended. No smoking signs will be
posted at the perimeter of the work area.

The physical hazards of concern related to the drilling operations are outlined in
Section 10.0 of this document. Heavy machinery will be encountered at various times
on-site, and therefore requires that general safety practices be implemented at all times.

3.4 Field Personnel

The project team will consist of the following persons:

Project Manager: Jeffrey Steiner
Site Safety Coordinator: Mark McColloch
Field Team Members: Other Dames & Moore employees, as needed.
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3.5 Emergency Information

3.5.1 Emergency Contacts

Contact Person or Agency

Security

Police

Fire

Ambulance

Hospital

Poison Control

Client Contact

D&M Project Manager

D&M Office Managing
Principal-in-Charge (MPIC)

Office H&S Manager

Regional H&S Manager

Firmwide H&S Director

Tomah Police Dept.

Tomah Police Dept.

Tomah Fire Dept.

Tomah Fire Dept.

Tomah Memorial Hospital

Tomah Memorial Hospital

Ken Patterson
City of Tomah, Public Works

Jeffrey Steiner

David P. Trainor

Timothy Stratton

Tom Covilli

Dr. Gary Krieger

Telephone No.

911
608/372-4141

911
608/372-4141

911
608/372-4141

911
608/372-4141

911
608/372-2181

911
608/372-2181

608/273-3223

608/244-1788
Madison

608/244-1788
Madison

608/244-1788
Madison

314/993-4599
St. Louis

303/294-9100
Denver
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3.5.2 Location of Site Resources

Water Supply: Location of water supply and telephone will be determined by the
Telephone: SSO prior to commencement of site activities, and will be

discussed during on-site safety briefing.

3.5.3 Location of Hospital/Clinic

All evacuation will be coordinated through on-site personnel noted in Section 3.5.1. The
hospital location is 321 Butts Avenue. To get to the hospital from the landfill, exit the
landfill and go south on 24th Avenue. Turn left on Lakeview Drive. (Lakeview Drive
turns into Butts Avenue) Go approximately 1 mile. Hospital is on the right.

See Figure 3.2 for Hospital Route Map.

3.6 Chemical and Physical Properties of Hazardous Substances

The exposure limits, recognition qualities, acute and chronic effects, and first aid treatments for
hazardous chemicals expected to be found at the site are presented in Tables 3.1 (Exposure
Limits and Recognition Qualities) and 3.2 (Health Hazards and First Aid). Site specific
compounds are shaded and additional compounds are included for reference if needed. These
tables were compiled from the following sources:

• OSHA 29 CFR Part 1910.1000 et seq., "Air Contaminants," U.S. Department
of Labor, Washington, DC, July 1, 1990.

• National Institute of Occupational Safety and Health (N1OSH) Pocket Guide to
Chemical Hazards, Department of Health and Human Services (DHHS)
Publication No. 90-117, June 1990.

• Threshold Limit Values and Biological Exposure Indices for 1990-91, American
Conference of Governmental Industrial Hygienists (ACGIH).

• Amoore, John E., and Earl Hautala, 1983. "Odor as an Aid to Chemical
Safety," Journal of Applied Toxicology, Vol. 3, No. 6.
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TABLE 3.1
Exposure Limits and Recognition Qualities

Compound

1,2 Dichlorobenzene

1,1 Dichloroethane

1 ,2 Dichloroethane

1,2 Dichloroethylene

1,4 Dichlorobenzene

2-4-6 Trinitrotolulene

Acetone

Aluminum

Ammonia

Ammonium chloride

Aniline

Antimony

Asbestos

Barium

Baygon

Benzene

Cadmium

Carbaryl (Sevin)

Carbon Tetrachloride

Chlordane

Chlorobenzene

Exposure Standards

TLV/PEL'
(ppm)

--

100.0

1.0

200.0

75.0

0.12

750.0

2.02

25.0

10.02

2.0

0.52

0.23

0.52

0.52

1.0

0.012

5.02

2.0

0.52

10.0

STEL"
(ppm)

501

-

2

—

110

--

1000

-

35

202

--

--

14

-

--

--

--

-

--

—

--

IDLHC

(ppm)

1000

4000

1000

4000

1000

--

20000

~

500

—

100

802

carcinogenic

11002

--

3000

502

6002

300

500

2400

Skin
Designation

Yes

Yes

--

-

-

Yes

-

--

--

--

Yes

--

-

-

--

-

-

--

Yes

Yes

--

Recognition Qualities

Odor/
Threshold

(ppm)

0.3

Chloroform-like

88

17

0.18

odorless

13

-

5.2

--

1.1

--

-

varies

--

12

--

odorless

96

chlorine like

0.68

LELd

(%)

2.20

5.6

6.20

5.60

-

--

2.50

--

15.00

—

1.30

--

--

—

—

1.30

--

-.

-.

.-

1.30

lonization
Potential

(ev)

9.06

11.06

11.05

9.65

8.98

10.59

9.69

-

10.18

--

7.70

--

--

--

--

9.24

--

—

11.47

--

9.07



Table 3.1
Exposure Limits and Recognition Qualities

Page 2

Compound

Chloroform

Chromium (III)

Chromium (VI)

Coal tar pitch volatiles

Copper

Cresols

Cumene

Cyanides

DDT

Diazinon

Dioxin (2,3,7,8 TCDD)

Dursban (Chlorpyrifos)

Endrin

Ethanol

Ethyl benzene

Ethyl chloride

Ethyl ether

Gasoline

Glacial acetic acid

Heptanes

Hexanes

Hydrochloric acid

Exposure Standards

TLV/PEL"
(ppm)

2.0

0.52

0.052

0.22

1.02

5.0

50.0

5.02

1.02

0.12

2.0E-076

0.22

0.12

1000.0

100.0

1000.0

400.0

300.0

10.0

400.0

500.0

5.02

STELb

(ppm)

~

-

-

--

--

-

-

--

--

--

--

-

-

-

125

--

500

500

15

500

1000

--

IDLHC

(ppm)

1000

~

carcinogenic

700

--

250

8000

502

carcinogen

--

--

-

2000

-

2000

20000

19000

-

1000

5000

5000

100

Skin
Designation

~

~

--

-

-

Yes

Yes

—

Yes

Yes

Yes

Yes

Yes

-

-

—

—

—

—

—

—

"(

Recognition Qualities

Odor/
Threshold

(ppm)

85

varies

varies

varies

--

0.00028

0.088

faint almond

aromatic

--

--

--

mild

84

2.3

ether like

8.9

—

0.48

150

mild gasoline like

0.77

LELd

(%)

-

--

--

--

--

1.10

0.90

--

--

--

—

—

—

3.30

1.00

3.80

1.90

1.40

4.00

1.10

1.10

--

lonization
Potential

(ev)

11.42

--

-

-

--

8.93

8.75

--

--

--

—

--

--

--

8.76

10.97

9.53

--

10.66

9.90

10.18

12.74
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Exposure Limits and Recognition Qualities

Page 3

Compound

Hydrofluoric acid

Isobutane

Lead

Malathion

Manganese compounds

Mercury

Methane

Methyl Chloride

Methyl ethyl ketone (MEK)

Methylene chloride

Mineral spirits

N-Hexane

Naphthalene

Nickel

Nitric acid

Nitroaniline

Octane

PCBs

Pentachlorophenol

Pentane

Perchloroethylene

Phenol

Exposure Standards

TLV/PEL"
(ppm)

3.0

800.0

0.052

10.02

5.05

0.052

-

50.0

200.0

50.0

100.0

50.0

10.0

0.052

2.0

3.02

300.0

0.52

0.52

600.0

25.0

5.0

STELb

(ppm)

6

--

--

-

~

—

-

100.0

300

-

--

--

15

--

-

-

375

--

-

750

200

-

IDLHC

(ppm)

30

-

700

50002

--

282

-

10,000

3000

5000

29500

~

500

carcinogenic

100

3002

5000

52

1502

15000

500

250

Skin
Designation

Yes

-

--

Yes

--

Yes

--

Yes

-

-

-

-

-

-

Yes

Yes

--

Yes

Yes

-

--

Yes

Recognition Qualities

Odor/
Threshold

(ppm)

strong, irritating

2700

varies

garlic like

-

--

odorless

faint, sweet

mint or acetone like

chloroform like

kerosene like

130

0.084

varies

acrid, suffocating

faint ammonia-like

150

mild hydrocarbon

Benzene like

1000

27

0.040

LEL"
(%)

--

--

-

-

-

-

5.30

8.1

1.40

14.00

0.80

--

0.90

-

--

--

1.00

—

—

1.50

--

1.80

lonization
Potential

lev)

15.98

--

--

-

--

--

--

11.28

9.54

11.32

--

--

8.12

--

11.95

8.85

9.90

--

—

10.35

9.32

8.50
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Compound

Phosphorous trichloride

Selenium

Silver

Sodium hydroxide

Styrene

Sulfuric acid

Tetrachloroethylene

Tetraethyl lead

Tetramethyl lead

Toluene

Trichloroethylene

Trichlorof luoromethane

Vanadium

Vinyl chloride

Xylenes

Zinc oxide

Exposure Standards

TLV/PEL'
(ppm)

0.2

0.22

0.01 2

2.05

50.0

1.02

25.0

0.082

0.082

100.0

50.0

1000.0

0.052

1.0

100.0

5.02

STELb

(ppm)

'

~

~

-

100

32

200

-

--

150

200

--

--

51

150

-

IDLHC

(ppm)

50

-

-

2502

5000

802

500

402

402

2000

1000

10,000

702

carcinogenic

1000

--

Skin
Designation

-

-

-

-

-

-

--

Yes

Yes

-

- •

Yes

--

«

-

-

Recognition Qualities

Odor/
Threshold

(ppm)

hydrochloric acid

--

~

odorless

0.32

odorless

27

musty

musty

2.9

28

-

3000

1.1

-

LELd

(%)

--

--

--

--

1.10

--

--

--

--

1.20

8.00

--

3.60

1.00

--

lonization
Potential

(ev)

9.91

--

-

-

8.40

--

9.32

11.10

9.30

8.82

9.45

11.77

--

9.99

8.56

-

Notes:
* The more stringent of either the Occupational Safety and Health Administration (OSHA) Permissible Exposure Limit (PEL) or the American Conference Governmental

Industrial Hygienists (ACGIH) Threshold Limit Value (TLV).
b Short Term Exposure Limit - 15 minute exposure.
c Immediately Dangerous to Life and Health.
d Lower Explosive Limit.
1 Ceiling.
2 mg/m3.
3 f/cc.
* 1 f/cc over 30 minutes.
6 Recommended Exposure Limit (Leung, 1988). ( H&S\chemtble.frm



TABLE 3.2
Health Hazards and First Aid

Compound

1,2 Dichlorobenzene

1,1 Dichloroethane

1,2 Dichloroethane

1 ,2 Dichloroethylene

1,4 Dichlorobenzene

2-4-6 Trinitrotolulene

Acetone

Ammonia

Routes of Entry

Ingestion
Absorption

Contact
Inhalation

Inhalation
Contact
Ingestion

Ingestion
Absorption

Contact
Inhalation

Ingestion
Inhalation
Contact

Ingestion
Contact

Inhalation

Ingestion
Absorption

Contact
Inhalation

Ingestion
Contact

Inhalation

Ingestion
Contact

Inhalation

Eye Irritation

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Symptoms

Irritated nose, livery & kidney damage,
skin blisters

Central nervous system depression,
skin irritant, liver & kidney damage

Central nervous system depressant,
nausea, vomiting, dermatitis, cornea!
opacity, carcinogenic

Irritated respiratory system,
central nervous system depression

Headache, profuse rhinitis, anorexia,
nausea, vomiting, low weight,
jaundice, cirrhosis, carcinogenic

Liver damage, jaundice, cyanosis,
sneezing, coughing, sore throat,
peripheral neuropathy, muscular pain,
kidney damage, cataracts,
sensitization dermatitis, cardiac
irregularity, anemia

Irritated nose & throat, headache,
dizziness, dermatitis

Irritated nose & throat, dyspepsia,
bronchial spasms, chest pain,
pulmonary edema, skin burns

Target Organs

Liver, kidneys, skin, eyes

Skin, liver, kidneys

Kidneys, liver, eyes, skin,
central nervous system

Respiratory system, eyes,
central nervous system

Liver, respiratory system, eyes,
kidneys, skin

Blood, liver, eyes,
cardiovascular system,

central nervous system, kidneys, skin

Respiratory system, skin

Respiratory systems, eyes



TABLE 3.2
Health Hazards and First Aid

Page 2

Compound Routes of Entry Eye Irritation Symptoms Target Organs

Aniline Ingestion
Absorption

Contact
Inhalation

Yes Headache, weakness, dizziness,
cyanosis, ataxia, dyspnea on effort,
tachycardia, carcinogenic

blood, cardiovascular system, liver,
kidneys

Antimony Ingestion
Contact

Inhalation

Irritated nose, throat & mouth,
coughing, dizziness, headache,
nausea, vomiting, diarrhea, stomach
cramps, insomnia, irritated skin

Respiratory system, cardiovascular
system, skin, eyes

Asbestos Ingestion
Inhalation

Dyspepsia, interstitial fibrosis,
restricted pulmonary function, finger
clubbing, carcinogenic

Lungs

Barium Ingestion
Contact

Inhalation

Yes Upper respiratory irritant,
gastroenteritis, muscle spasms, slow
pulse, extrasystoles, hypokalemia,
irritated skin, skin burns

Heart, central nervous system, skin,
respiratory system, eyes

Baygon Ingestion
Contact

Inhalation

Skin irritant, poison via ingestion,
subcutaneous, intraperitoneal,
intravenous and intramuscular routes,
moderately toxic by inhalation and
skin contact

Central nervous system

Benzene Ingestion
Absorption

Contact
Inhalation

Yes Irritated nose & respiratory system,
giddiness, headache, nausea,
staggering gait, fatigue, anorexia,
lassitude, dermatitis, bone marrow
depression, carcinogenic

Blood, central nervous system, skin,
bone marrow, eyes, respiratory system

Cadmium Ingestion
Inhalation

Pulmonary edema, dyspepsia,
coughing, tight chest, headache,
chills, muscle ache, nausea, vomiting,
diarrhea, mild anemia

Respiratory system, kidneys, prostate,
blood

Carbaryl (Sevin) Ingestion
Absorption

Contact
Inhalation

Miosis, blurred vision, tearing, nasal
discharge, salivation, sweating, skin
irritant, abdominal cramps, nausea,
vomiting, diarrhea, tremors, cyanosis,
convulsions

Respiratory system,
central nervous system,

cardiovascular system, skin



TABLE 3.2
Health Hazards and First Aid

Page 3

Compound

Carbon tetrachloride

Chlordane

Chlorobenzene

Chloroform

Chromium (III)

Chromium (VI)

Coal tar pitch volatiles

Copper

Cresols

Routes of Entry

Ingestion
Absorption

Contact
Inhalation

Ingestion
Absorption

Contact
Inhalation

Ingestion
Contact

Inhalation

Ingestion
Contact

Inhalation

Contact
Inhalation

Ingestion
Inhalation

Ingestion
Inhalation

Ingestion
Contact

Inhalation

Ingestion
Absorption

Contact
Inhalation

Eye Irritation

Yes

Yes

Yes

Yes

Symptoms

Central nervous system depression,
nausea, vomiting, liver & kidney
damage, skin irritation, carcinogenic

Blurred vision, confusion, ataxia,
delirium, coughing, abdominal pain,
nausea, vomiting, diarrhea, tremors,
convulsions, lung, liver & kidney
damage

Irritated skin & nose, drowsiness,
incoherence

Dizziness, mental dullness, nausea,
disorientation, headache, fatigue,
hepatomegaly, irritated skin,
carcinogenic

Dermatitis

Histologic fibrosis of the lungs

Dermatitis, bronchitis, carcinogenic

Irritated nasal mucous membranes &
pharynx, nasal perforation, metallic
taste, dermatitis

Central nervous system effects,
confusion, depression, respiratory
failure, dyspepsia, irregular rapid
respiration, weak pulse, skin & eye
burns, dermatitis

Target Organs

Central nervous system, eyes, lungs,
liver, kidneys, skin

Central nervous system, eyes, lungs,
liver, kidneys, skin

Respiratory system, eyes, skin, central
nervous system, liver

Liver, kidneys, heart, eyes, skin

Skin

Respiratory system

Respiratory system, bladder, kidneys,
skin

Respiratory system, skin, liver, kidneys

Central nervous system, respiratory
system, liver, kidneys, skin, eyes



Health Hazards and First Aid
Page 4

Compound Routes of Entry Eye Irritation Symptoms Target Organs

Cumene Ingestion
Absorption

Contact
Inhalation

Yes Irritated mucous membranes,
headache, dermatitis, coma

Eyes, upper respiratory system, skin,
central nervous system

Cyanides Ingestion
Absorption

Contact
Inhalation

Yes Asphyxia & death can occur,
weakness, headache, confusion,
nausea, vomiting, slow gasping
respiration, skin irritation

Cardiovascular system, central nervous
system, liver, kidneys, skin

DDT Ingestion
Absorption

Contact
Inhalation

Yes Tremors, dizziness, confusion,
headache, fatigue, convulsions,
vomiting, irritated skin, carcinogenic

Central nervous system, kidneys, liver,
skin, peripheral nervous system

Diazinon Ingestion
Absorption

Contact
Inhalation

Headache, nervousness, blurred
vision, weakness, nausea, cramps,
diarrhea, vomiting, chest discomfort,
sweating, miosis, tearing, salivation,
cyanosis, convulsions

Central nervous system

Dioxin (2,3,7,8 TCDD) Ingestion
Absorption

Contact

Yes Chemical burns of the skin, mucous
membranes and eyes, nausea,
vomiting, severe muscle pains,
chloracne, polyneuropathy, liver
damage, conjunctivitis, dyspnea

Cardiovascular system, central nervous
system, liver, skin

Dursban (Chlorpyrifos) Ingestion
Absorption

Contact
Inhalation

Excessive sweating, headache,
weakness, giddiness, nausea,
vomiting, stomach pains, blurred
vision, slurred speech, muscle
twitching, convulsions, coma

Central nervous system

Endrin Ingestion
Absorption

Contact
Inhalation

Convulsions, stupor, headache,
dizziness, abdominal discomfort,
nausea, vomiting, insomnia,
confusion, lethargy, weakness,
anorexia

Central nervous system, liver



J.Z,

Health Hazards and First Aid
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Compound Routes of Entry Eye Irritation Symptoms Target Organs

Ethanol Ingestion
Contact

Inhalation

Yes Nose & throat irritant, distorted
perceptions, convulsions, motor
activity changes, ataxia, coma,
headache, pulmonary changes,
nausea, vomiting

Liver

Ethyl benzene Ingestion
Contact

Inhalation

Yes Irritated mucous membranes,
headache, dermatitis, narcosis, coma

Eyes, upper respiratory system, skin,
central nervous system

Ethyl chloride Ingestion
Absorption

Contact
Inhalation

Incoherence, inebriation, abdominal
cramps, cardiac arrhythmia, cardiac
arrest, liver & kidney damage

Liver, kidneys, respiratory system,
cardiovascular system

Ethyl ether Ingestion
Contact

Inhalation

Yes Dizziness, drowsiness, headache,
excitability, narcosis, nausea, vomiting

Central nervous system, skin, respiratory
system, eyes

Glacial acetic acid Inhalation Yes Conjunctivitis, irritated nose & throat,
edema, chronic bronchitis, eye & skin
burns, dental erosion, black skin,
hyperkeratosis

Respiratory system, skin, eyes, teeth

Heptane Ingestion
Contact

Inhalation

Lightheadedness, giddiness, stupor, no
appetite, nausea, dermatitis, chemical
pneumonia, unconsciousness

Skin, respiratory system, peripheral
nervous system

Hexanes Ingestion
Contact

Inhalation

Yes Lightheadedness, nausea, headache,
numbness, muscle weakness, irritated
nose, dermatitis, chemical pneumonia,
giddiness

Skin, eyes, respiratory system, lungs

Hydrochloric acid Ingestion
Contact

Inhalation

Yes Nasal & throat inflammation,
coughing, choking, burning eyes &
skin, dermatitis

Respiratory system, skin, eyes

Hydrofluoric acid Ingestion
Absorption

Contact
Inhalation

Yes Irritated eyes, nose & throat,
pulmonary edema, skin & eye burns,
nasal congestion, bronchitis

Eyes, respiratory system, skin



Health Hazards and First Aid
Page 6

Compound Routes of Entry Eye Irritation Symptoms Target Organs

Lead Ingestion
Contact

Inhalation

Yes Weakness, lassitude, insomnia, facial
pallor, anorexia, low weight,
malnutrition, constipation, abdominal
pain, colic, anemia, tremors,
encephalopathy, hypotension

Gastrointestinal tract, central nervous
system, kidneys, blood, gingival tissue

Malathion Ingestion
Absorption

Contact
Inhalation

Yes Miosis, aching eyes, blurred vision,
lacrimation, skin irritation, salivation,
nausea, anorexia, vomiting, rhinitis,
abdominal cramps, diarrhea, giddiness,
confusion, ataxia

Respiratory system, liver, blood
cholinesterase, central nervous system,

cardiovascular system,
gastrointestinal tract

Manganese compounds Ingestion
Inhalation

Parkinson's, asthenia, insomnia,
mental confusion, metal fume fever,
dry throat, coughing, tight chest,
dyspepsia, rales, flu-like fever, back
pain, vomiting

Respiratory system, central nervous
system, blood, kidneys

Mercury Ingestion
Absorption

Contact
Inhalation

Coughing, chest pain, dyspepsia,
bronchitis, pneumonitis, tremors,
insomnia, headache, fatigue,
weakness, gastrointestinal
disturbance, irritated skin

Skin, respiratory system, central nervous
system, kidneys, eyes

Methane Inhalation Rapid respiration, diminished mental
alertness, impaired muscular
coordination, faulty judgement,
sensory depression, fatigue, nausea,
vomiting

Simple asphyxiant

Methyl ethyl ketone (MEK) Ingestion
Contact

Inhalation

Yes Irritated nose, headache, dizziness,
vomiting

Central nervous system, lungs

Methyl chloride Inhalation
Contact

Yes Dizziness, nausea, vomiting, visual
disturbance, staggering gait, slurred
speech, convulsions, coma, liver &
kidney damage, frostbite, carcinogenic

Central nervous system, liver, kidneys,
skin
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Compound Routes of Entry Eye Irritation Symptoms Target Organs

Methylene chloride Ingestion
Contact

Inhalation

Yes Fatigue, weakness, sleepiness,
lightheadedness, numb limbs, tingling,
nausea, irritated skin, carcinogenic

Skin, cardiovascular system, eyes,
central nervous system

Mineral spirits Ingestion
Contact

Inhalation

Yes Irritated nose & throat, dizziness,
dermatitis

Skin, eyes, respiratory system, central
nervous system

N-Hexane Ingestion
Inhalation

Yes Lightheadedness, nausea, numb
extremities, muscular weakness, eye
& nose irritation, dermatitis, chemical
pneumonia, giddiness

Skin, eyes, respiratory system

Naphthalene Ingestion
Absorption

Contact
Inhalation

Yes Headache, confusion, excitement,
malnutrition, nausea, vomiting,
abdominal pain, irritated bladder,
profuse sweating, jaundice, renal
shutdown, dermatitis

Eyes, blood, liver, kidneys, skin, red
blood cells, central nervous system

Nickel Ingestion
Contact

Inhalation

Headache, vertigo, nausea, vomiting,
epigastric pain, substernal pain,
coughing, hyperpnea, cyanosis,
weakness, pneuitis, delirium,
convulsions, carcinogenic

Lungs, paranasal sinus,
central nervous system

Nitric acid Ingestion
Contact

Inhalation

Yes Irritated eyes, mucous membranes,
skin, delayed pulmonary edema,
pneuitis, bronchitis, dental erosion

Eyes, respiratory system, skin, teeth

Nitroaniline Ingestion
Absorption

Contact
Inhalation

Cyanosis, ataxia, tachycardia,
tachypnea, dyspnea, irritability,
vomiting, diarrhea, convulsions,
respiratory arrest, anemia,
methemoglobinemia

Blood, heart, lungs, liver

Octane Ingestion
Contact

Inhalation

Yes Irritated nose, drowsiness, dermatitis,
chemical pneumonia

Skin, eyes, respiratory system
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Compound Routes of Entry Eye Irritation Symptoms Target Organs

PCBs Ingestion
Absorption

Contact
Inhalation

Yes Irritated skin, dermatitis, carcinogenic Skin, eyes, liver

Pentachlorophenol Ingestion
Absorption

Contact
Inhalation

Yes Irritated nose & throat, sneezing,
coughing, weakness, anorexia, low
weight, sweating, headache,
dizziness, nausea, vomiting,
dyspepsia, chest pain, fever,
dermatitis

Cardiovascular system, respiratory
system, eyes, liver, kidneys, skin,

central nervous system

Pentane Ingestion
Contact

Inhalation

Yes Drowsiness, irritated nose, chemical
pneumonia

Skin, eyes, respiratory system

Perchloroethylene Ingestion
Contact

Inhalation

Yes Irritated nose & throat, nausea, flush
face & neck, vertigo, dizziness,
incoherence, headache, somnolence,
erythema, liver damage, carcinogenic

Liver, kidneys, eyes, upper respiratory
system, central nervous system

Phenol Ingestion
Absorption

Contact
Inhalation

Yes Irritated nose & throat, anorexia, low
weight, weakness, muscle ache &
pain, dark urine, cyanosis, liver &
kidney damage, skin burns, dermatitis

Liver, kidneys, skin

Phosphorous trichloride Ingestion
Contact

Inhalation

Yes Irritated nose & throat, pulmonary
edema, burning eyes & skin

Respiratory system, eyes, skin

Selenium Ingestion
Absorption

Contact
Inhalation

Yes Irritated nose & throat, visual
disturbance, headache, chills, fever,
dyspepsia, bronchitis, metallic taste,
gastrointestinal disturbance,
dermatitis, skin & eye burns

Upper respiratory system, eyes, skin,
liver, kidneys, blood

Silver Ingestion
Contact

Inhalation

Blue-gray eyes, nasal septum, throat,
& skin; irritated skin, ulceration,
gastrointestinal disturbance

Nasal septum, skin, eyes
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Compound Routes of Entry Eye Irritation Symptoms Target Organs

Sodium hydroxide Ingestion
Contact

Inhalation

Yes Irritated nose, pneuitis, eye & skin
burns, temporary loss of hair

Eyes, respiratory system, skin

Styrene Ingestion
Contact

Inhalation

Yes Irritated nose, drowsiness, weakness,
unsteady gait, narcosis, dermatitis

Central nervous system, respiratory
system, eyes, skin

Sulfuric acid Ingestion
Contact

Inhalation

Yes Nose & throat irritation, pulmonary
edema, bronchial emphysema,
conjunctivitis, stomatitis, dental
erosion, skin & eye burns, dermatitis

Respiratory system, eyes, skin, teeth

Tetrachloroethylene Ingestion
Contact

Inhalation

Yes Irritated nose & throat, nausea, flush
face & neck, vertigo, dizziness,
incoherence, headache, somnolence,
erythema, liver damage, carcinogenic

Liver, kidneys, eyes, upper respiratory
system, central nervous system

Tetraethyl lead Ingestion
Absorption

Contact
Inhalation

Yes Insomnia, lassitude, anxiety, tremors,
hyperreflexia, hypotension, pallor,
nausea, convulsions, coma, low
weight, disorientation, psychosis

Central nervous system, cardiovascular
system, kidneys, eyes

Tetramethyl lead Ingestion
Absorption

Contact
Inhalation

Insomnia, restlessness, anxiety,
hypotension, nausea, delirium,
convulsions, coma

Central nervous system, cardiovascular
system, kidneys

Toluene Ingestion
Absorption

Contact
Inhalation

Fatigue, weakness, confusion,
euphoria, dizziness, headache, dilated
pupils, muscle fatigue, insomnia,
dermatitis

Central nervous system, liver, kidneys,
skin

Trichloroethylene Ingestion
Contact

Inhalation

Yes Headache, vertigo, visual disturbance,
tremors, somnolence, nausea,
vomiting, dermatitis, cardiac
arrhythmia, paresthesia, carcinogenic

Respiratory system, heart, liver, kidneys,
central nervous system, skin

Trichlorof luoromethane Ingestion
Contact

Inhalation

Incoordination, tremors, dermatitis,
frostbite, cardiac arrhythmias, cardiac
arrest

Cardiovascular system, skin
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Compound Routes of Entry Eye Irritation Symptoms Target Organs

Vanadium Ingestion
Contact

Inhalation

Yes Green tongue, metallic taste, eczema,
coughing, rales, wheezing, bronchitis,
dyspepsia, irritated throat

Respiratory system, skin, eyes

Vinyl chloride Inhalation Weakness, abdominal pain,
gastrointestinal bleeding,
hepatomegaly, pallor or cyanosis of
extremities, carcinogenic

Liver, central nervous system, blood,
respiratory system, lymphatic system

Xylenes Ingestion
Absorption

Contact
Inhalation

Yes Dizziness, excitement, drowsiness,
incoherence, staggering gait, irritated
nose & throat, anorexia, nausea,
vomiting, abdominal pain, dermatitis

Central nervous system, eyes,
gastrointestinal tract, blood, liver,

kidneys, skin

Zinc oxide Inhalation Sweet, metallic taste, dry throat,
cough, chills, fever, tight chest,
dyspepsia, rales, reduced pulmonary
function, headache, blurred vision,
muscular cramps, low back pain,
vomiting, fatigue

Respiratory system

General First Aid Treatment:

Eye: IRRIGATE IMMEDIATELY
Skin: SOAP WASH PROMPTLY
Inhalation: MOVE TO FRESH AIR
Ingestion: GET MEDICAL ATTENTION

h&s\healthtb.frm



4.0 SITE CONTROL

4.1 General

The purpose of site control is to minimize potential contamination of workers, protect the public

from the site's hazards, and prevent vandalism. Site control is especially important in

emergency situations. Several site control procedures will be implemented to reduce worker and

public exposure to chemical, physical, biological, and safety hazards.

4.2 Site Work Zones

To prevent the accidental spread of hazardous substances from a contaminated area to a clean

area, zones will be delineated on the site where various operations will occur. The site will be

divided into a minimum of three zones, as follows:

• The Exclusion Zone—The area where contamination is either known or likely to

be present or, because of activity, will potentially harm personnel. Entry into the

Exclusion Zone requires the use of PPE.

• The Contamination Reduction Zone—The area where personnel and equipment are

decontaminated. It is essentially a buffer zone between contaminated areas and

clean areas. Activities to be conducted in this zone will require personal

protection as defined in Section 6.0.

• The Support Zon^-The area situated in clean areas where the chance to encounter

hazardous materials or conditions is minimal; therefore, PPE is not required.

4.3 Standard Safe Work Practices

4.3.1 General

The following general safe work practices apply:

• Eating, drinking, chewing gum or tobacco, and smoking are prohibited in

contaminated or potentially contaminated areas, or where there is a possibility for

the transfer of contamination.
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• Contact with potentially contaminated substances should be avoided. Puddles,

pools, mud, etc., should not be walked through. Kneeling, leaning, or sitting on

equipment or the ground should be avoided, whenever possible. Monitoring

equipment should not be placed on a potentially contaminated surface, such as the

ground.

• Spillage should be prevented, to the extent possible. In the event that spillage

occurs, the liquid should be contained, if possible.

• Splashing of contaminated materials should be prevented.

• Field crew members should use all their senses to alert themselves to potentially

dangerous situations (i.e., presence of strong, irritating, or nauseating odors).

• Field crew members should be familiar with the physical characteristics of

investigations, including:

Wind direction in relation to the ground zero area

Accessibility to associates, equipment, and vehicles

Communications

Hot zones (areas of known or suspected contamination)

Site access

Nearest water sources

Routes and procedures to be used during emergencies.

• A minimum number of personnel and equipment should be in the contaminated

area, but only to the extent consistent with workforce requirements of safe site

operations.

• All wastes generated during Dames & Moore or subcontractor activities at the site

must be disposed of as directed by the Project Manager.

• No one wearing contact lenses or having a beard will be permitted in the work

area if Level C or higher protection is required.
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4.3.2 Buddy System

Workers will conduct all site activities with a buddy who is able to:

• Provide his or her partner with assistance.

• Observe his or her partner for signs of chemical or heat exposure.

• Periodically check the integrity of his or her partner's protective clothing.
• Notify the site supervisor if emergency help is needed.
• Prearrange hand signals or other emergency communication signals such as:

Hand gripping throat: out of air, can't breathe.

Gripping partner's wrist or placing both hands around waist: leave area

immediately, no debate.
Hands on top of head: need assistance.
Thumbs up: okay, I'm alright, I understand.

Thumbs down: no, negative.
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5.0 MONITORING

5.1 General

Monitoring will be performed for the hazards presented in Table 3-1 to ensure proper selection

of engineering controls, work practices, and PPE so that employees are not exposed to levels

that exceed permissible exposure limits or published exposure levels for hazardous substances.

Air monitoring will be performed to identify Immediately Dangerous to Life and Health (IDLH)

conditions, exposure over permissible exposure limits or published exposure levels, or other

dangerous conditions such as the presence of flammable atmospheres or oxygen-deficient

environments. Periodic monitoring will be conducted in the event of an IDLH condition or

flammable atmosphere or when there is an indication that exposure levels may have risen, such

as:

• When work begins on a different portion of the site.

• When contaminants other than those previously identified are being handled.

• When a different type of operation is initiated (e.g., drum opening as opposed to

exploratory well drilling).

• When employees are handling leaking drums or containers or working in areas

with obvious liquid contamination (e.g., spill or lagoon).

5.2 Monitoring Requirements

Equipment necessary for site monitoring consists of an oxygen (0,) meter, a photoionization

detector (PID), and a combustible gas indicator (CGI). The types of monitoring instruments

specified by the hazard, as well as the action levels to upgrade personal protection, are shown

Table 5-1. All ambient measurements taken to evaluate employee exposures must be taken in

the individual's breathing zone and must be fairly constant for at least 30 seconds.

5.2.1 Instrument Calibration

All applicable instruments will be calibrated daily and after use. Readings will be recorded on

the Daily Instrument Calibration Checksheet provided in Section 13.0.
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Table 5.1
Hazard Monitoring Methods, Action Levels,

and Protective Measures

HAZARD

Organic Vapors

Oxygen
deficient
atmosphere

Explosion

Toxic dust

MONITORING
METHOD

PID
(10.6 eV)

O2 meter

CGI

Visual
determination

ACTION LEVEL

Up to 3 ppm above
background in the
breathing zone

3-10 ppm

> 10 ppm

t

20.8%

<20.8%

19.5%

>25%

<5% LEL

5-10% LEL

>10% LEL

No dust visible above
background in the
breathing zone.

Dust visible to extent
where SSO/team
member feels protection
necessary.

MONITORING
SCHEDULE

Periodically (every 30
minutes) during invasive
field activities.

Periodically (every 30
minutes) during invasive
field activities.

Periodically (every 30
minutes) during invasive
field activities.

Continue operations.

Continuous monitoring.

Do not enter. Ventilate
and determine if air
supply is required.
Consider that any low
CGI readings are suspect
or false.

Fire explosion hazard.
Withdraw from area
immediately.

Continue investigation.

Continue monitoring with
caution as high levels are
encountered.

Explosion hazard.
Withdraw from area
immediately.

Periodically (every 30
minutes) during invasive
field activities.

Periodically (every 30
minutes) during invasive
field activities.

PROTECTIVE
MEASURES

Level D

Level C

Level B or
EVACUATE
AREA

Level D

Level C
Implement
dust
suppression
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5.2.1.1 PhotovacPID

Photovac must be calibrated in order to display concentration in units equivalent to ppm. First,

a supply of zero air, which contains no ionizable gases or vapors, is used to set Micro-TIP's

zero point. Then, span gas, containing a known concentration of a photoionizable gas or vapor,

is used to set the sensitivity.

Usually clean ambient air will be suitable as zero air. If there is any doubt, use a commercial

source of zero grade air and a second sampling bag. Isobutylene at 100 ppm in air is

recommended as span gas. See Operation Manual for specific calibration instructions.

5.2.1.2 MSA Explosimeter Model 2A Calibration.

Before the calibration can be checked, the instrument and its aspirator sampling bulb must be

in operating condition, as described in the instrument instruction manual.

• The flow control should be attached to the calibration gas tank.

• The hose should be connected to the flow control and to the instrument inlet

fitting.

• The control valve should be opened.

• The meter reading should be recorded after it stabilizes. Note: It is not

necessary for the aspirator bulb to be operated for the calibration sample to be

obtained. If the instrument does not read within the acceptable range, the

detector filament unit should be replaced and the calibration check procedure

should be repeated.

• The flow control valve should be closed.

• The hose should be removed from the flow control and from the inlet fitting on

the instrument.

• The flow control should be removed from the calibration gas tank.
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5.2.1.3 Industrial Scientific Oxygen Meter Calibration

Switch to the OX mode and note the display reading, which should be 20.9% in normal room

air. Slowly turn the S OX (OX calibration) adjustment counterclockwise until the low oxygen

alarm setting is reached. Slowly turn the adjustment back and forth through the alarm point to

verify the setting. After the low alarm setting is located, slowly turn the adjustment in the

clockwise direction until the high oxygen alarm setting is found. Slowly turn the adjustment

back and forth through the alarm point to verify the setting. Return the display to the original

setting. The oxygen alarms are factory set at 19.5% for the low alarm and 23.0% for the high

alarm.

5.2.2 Background Readings

Before any field activities commence, the background levels of the site must be read and noted.

Daily background readings must be conducted away from areas of potential contamination to

obtain accurate results.

5.2.3 Air Monitoring Frequency

All site readings must be noted on the Air Monitoring Record provided in Section 12.0, along

with the date, time, background level, weather conditions, wind direction and speed, and the

location where the background level was recorded.
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6.0 PERSONAL PROTECTIVE EQUIPMENT

6.1 General

PPE that will protect employees from the hazards and potential hazards likely to be encountered

during site investigations will be selected and used. PPE selection will be based on an
evaluation of the performance characteristics of the PPE relative to the requirements and

limitations of the site, the task-specific conditions and duration, and the hazards and potential
hazards identified at the site. The level of protection provided will be increased when site

conditions deem it necessary to reduce employee exposures to below permissible exposure limits
and published exposure levels for hazardous substances.

6.2 Levels of Protection

All field activities will be initiated at Level D. If the action levels specified in Table 5-1 are
reached, an upgrade will be made to Level C, as described in Table 6-1.

6.3 Respiratory Protection

If air purifying respirators are required, full facepiece respirators, with combination organic
vapor and high efficiency dust and mist cartridges, will be used. Respirators belong to, and are
only used and maintained by, the individual to whom they have been issued. Each Dames &

Moore and subcontractor employee who anticipates working on-site must be trained, fit tested,
and declared medically fit to wear respiratory equipment prior to participating in field activities.

6.4 Personal Protective Equipment Program

Details of Dames & Moore's PPE Program are described in the firm wide Health and Safety
Manual, Procedure Nos.: HS 150 - 150.12 and HS 170 - 170.9.
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Table 6-1
Protective Equipment for On-Site Activities

ACTIVITY LEVEL PROTECTIVE EQUIPMENT

Soil/Groundwater Well Monitoring,
Soil Gas Survey, Drilling Operations

D Safety glasses

Hard hat with optional face shield

• Work pants or heavy duty coveralls

• Chemical-resistant (nitrile or butyl
rubber) gloves

• Latex inner gloves

• Safety boots - chemical-resistant
steel toes and shanks

Soil/Groundwater Monitoring,
Drilling Operations, Landfill Gas
Monitoring, Sediment Sampling

Same as above plus:
• Full-face respirator with organic

vapor cartridge(s)/high efficiency
dust and mist filters

Tyvek coveralls

• Chemical-resistant (nitrile or butyl
rubber) outer gloves

• Chemical-resistant (nitrile or butyl
rubber) outer boots

Note: Hearing protection will be required during drilling operations.
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7.0 DECONTAMINATION

7.1 Standard Procedures

1. A decontamination area should be located between the Hot Line (upwind boundary of the

Exclusion Zone) and the Support Zone boundary.

2. A personnel decontamination station (PDS) should be established.

3. All personnel should proceed through the appropriate contamination reduction sequence

upon leaving the contamination area.

4. All protective gear should be left on-site during any lunch break following

decontamination procedures.

5. Material Safety Data Sheets for chemicals used during decontamination procedures should
be made available to those who are potentially exposed to these chemicals. These are

attached to this health and safety plan. Also, see Section 12.0 "Hazard Communication"

of this plan.

7.2 Decontamination of Equipment

To the extent possible, measures should be taken to prevent contamination of sampling and

monitoring equipment. Sampling devices may become contaminated; however, monitoring

instruments, unless they are splashed, usually do not become contaminated. Once contaminated,

it is difficult to clean instruments without damaging them. Any delicate instrument that cannot

be decontaminated easily should have a bag taped and secured around it. Openings should be

made in the bag for sample intake.

7.2.1 Sampling Devices

Sampling devices require special cleaning. Decontamination of all sampling equipment should

be performed in accordance with approved quality assurance plans.
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7.2.2 Tools

Wooden tools are difficult to decontaminate because they absorb chemicals. They should be kept

on-site and handled only by protected workers. After use in a contaminated area, wooden tools

should be discarded. For decontaminating other tools, refer to quality assurance plans or consult

a laboratory.

7.2.3 Respirators

Certain parts of contaminated respirators, such as the harness assembly and cloth components,

are difficult to decontaminate. If grossly contaminated, they may have to be discarded. Rubber

components can be soaked in soap and water and scrubbed with a brush. Persons responsible

for decontaminating respirators should be thoroughly trained in respirator maintenance.

7.2.4 Heavy Equipment

Bulldozers, trucks, backhoes, bulking chambers, and other heavy equipment are difficult to

decontaminate. Generally, they are washed with water under high pressure and/or accessible

parts are scrubbed with detergent/water solution under pressure, if possible. In some cases,

shovels, scoops, and lifts have been sand blasted or steamed. Particular care must be given to

those components in direct contact with contaminants, such as tires and scoops.

7.2.5 Sanitizing of Personal Protective Equipment

Respirators, reusable protective clothing, and other personal articles not only must be

decontaminated before being reused, but also must be sanitized. The inside of masks and

clothing becomes soiled because of exhalation, body oils, and perspiration. The manufacturer's

instructions should be followed to sanitize the respirator mask. If practical, protective clothing

should be machine washed after a thorough decontamination; otherwise, it must be cleaned by

hand.

7.2.6 Persistent Contamination

In some instances, clothing and equipment will become contaminated with substances that cannot

be removed by normal decontamination procedures. A strong detergent (industrial grade) may
be used to remove such contamination from equipment if it does not destroy or degrade the

protective material. If persistent contamination is expected, disposable garments should be used.
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Testing for persistent contamination of protective clothing and appropriate decontamination must
be done by qualified laboratory personnel.

7.2.7 Disposal of Contaminated Materials

All materials and equipment used for decontamination must be disposed of properly. Clothing,
tools, buckets, brushes, and all other equipment that is contaminated must be secured in drums
or other containers and labeled. Clothing not completely decontaminated on-site should be
secured in plastic bags before being removed from the site.

Contaminated wash and rinse solutions should be contained by using step-in-containers (e.g.,
child's wading pool) to hold spent solutions. Another containment method is to dig a trench
about 4 inches deep and line it with plastic. In both cases, the spent solutions should be
transferred to drums, which should be labeled and disposed of with other substances on-site.

7.3 Minimal Decontamination

Less extensive procedures for decontamination can be subsequently established when disposable
clothing and equipment are used, the type and degree of contamination become known, or the
potential for transfer is judged to be minimal by the Site Safety Coordinator (SSC) in

consultation with the Project Manager.

7.4 Closure of the Personnel Decontamination Station

All disposable clothing and plastic sheeting used during the operation should be double bagged,
labeled, and either contained on-site or removed to a client-approved disposal facility. Grossly
contaminated protective clothing should be disposed of on-site with the permission of the
property owner. Cloth items should be bagged and removed from the site for final cleaning.
All wash tubs, pails, containers, etc., should be thoroughly washed, rinsed, and dried prior to
removal from the site.

7.5 Level C Decontamination

The maximum decontamination layout for Level C is shown conceptually in Figure 7-1, and

sketched in Figure 7-2. A description is given below.
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Maximum Measures for Level C Decontamination

Station 1: Segregated Equipment
Drop

Station 2: Boot Cover and Glove
Wash

Deposit equipment used on-site
(tools, sampling devices and
containers, monitoring instruments,
radios, clipboards, etc.) on plastic
drop cloths or in plastic-lined
containers. Segregation at the drop
reduces the probability of cross
contamination. During hot weather
operations, a cool down station may
be set up within this area.

Scrub outer boot covers and gloves
with decon solution or detergent
and water.

Station 3: Boot Cover and Glove
Rinse

Station 4: Tape Removal

Station 5: Boot Cover Removal

Station 6: Outer Glove Removal

Station 7: Suit and Boot Wash

Station 8: Suit, Boot, and Glove
Rinse

Station 9: Cartridge or Mask
Change

Rinse off decon solution from
Station 2 using as much water as
necessary.

Remove tape around boots and
gloves and deposit it in the plastic-
lined container.

Remove boot covers and deposit
them in the plastic-lined container.

Remove outer gloves and deposit
them in the plastic-lined container.

Wash splash suit, gloves, and safety
boots. Scrub with long-handled
scrub brush and decon solution.

Rinse off decontamination solution
using water. Repeat as many times
as necessary.

If worker leaves the Exclusion
Zone to change cartridges (or
mask), this will be the last step in
the decon procedure. After
worker's cartridges are exchanged,
new outer gloves and boot covers
donned, and joints taped, worker
returns to duty.
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Station 10:

Station 11.

Station 12:

Station 13:

Station 14:

Station 15:

Station 16:

Station 17:

Safety Boot Removal

Splash Suit Removal

Inner Glove Wash

Inner Glove Rinse

Facepiece Removal

Inner Glove Removal

10. Remove safety boots and deposit
them in the plastic-lined container.

11. With assistance from the helper,
remove splash suit. Deposit it in
the plastic-lined container.

12. Wash inner gloves with decon
solution.

13. Rinse inner gloves with water.

14. Remove facepiece and deposit it in
the plastic-lined container. Avoid
touching face with fingers.

15. Remove inner gloves and deposit
them in the plastic-lined container.

Inner Clothing Removal 16.

Field Wash

Station 18: Redress

Remove clothing soaked with
perspiration and place it in the
plastic- lined container. Do not
wear inner clothing off-site because
there is a possibility that small
amounts of contaminants might
have been transferred in removing
the fully encapsulating suit.

17. Shower if highly toxic, skin
corrosive, or skin absorbable
materials are known or suspected to
be present. Wash hands and face if
shower is not available.

18. Put on clean clothes.
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8.0 EMPLOYEE TRAINING ASSIGNMENTS

8.1 General

All employees working on-site who are exposed to hazardous substances, health hazards, or

safety hazards; their supervisors; and the management responsible for the site must receive

training before they are permitted to engage in hazardous waste operations that could expose

them to hazardous substances or safety or health hazards. Employees will not be permitted to

participate in or supervise field activities until they have been trained to a level required by their

job function and responsibility.

8.2 Initial Training

General site workers engaged in hazardous substance removal or other activities that may expose

workers to hazardous substances and health hazards will receive a minimum of 40 hours of off-

site instruction, and a minimum of 3 days of actual field experience under the direct supervision

of a trained, experienced supervisor.

8.3 Management and Supervisor Training

On site management and supervisors directly responsible for, or who supervise employees

engaged in, hazardous waste operations will receive 40 hours of initial training, 3 days of

supervised field experience, and at least 8 additional hours of specialized supervisory training.

8.4 Refresher Training

Employees, managers, and supervisors will receive 8 hours of refresher training annually.

8.5 Additional Training Requirements

Dames & Moore requires employees engaged in field activities be certified in both first aid and

cardiopulmonary resuscitation. Details of Dames & Moore's Health and Safety Training

Program are described in the firmwide Health and Safety Manual, Procedure No.:

HS 110-110.4.

8-1



The U.S. Department of Transportation (DOT) requires that employees who directly affect the

safety of hazardous material transportation receive General Awareness/Familiarization, Function-

Specific, Safety, and (where applicable) Driver training. Those who ship any DOT hazardous

materials, such as calibration or decontamination chemicals or preservatives or samples that are

DOT hazardous, must have this training.
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9.0 MEDICAL SURVEILLANCE

9.1 General

The following employees who participate in field activities involving hazardous waste will be

included in the Dames & Moore Medical Surveillance Program:

• All employees who may be exposed to hazardous substances or health hazards at
or above the permissible exposure limits, without regard to the use of respirators,
for 30 days or more per year.

• All employees who wear a respirator as required by CFR 1910.134.

• All employees who are injured because of overexposure from an incident
involving hazardous substances or health hazards.

9.2 Frequency of Medical Exams

Medical examinations and consultations will be made available to the employees discussed above

on the following schedules:

• Prior to assignment.

• At least once every 12 months, unless the physician believes a longer interval (not

greater than biennially) is appropriate.

• As soon as possible upon notification that the employee has developed signs or
symptoms indicating possible overexposure.

9.3 Medical Surveillance Program

Specific requirements of Dames & Moore's Medical Surveillance Program can be found in the
firmwide Health and Safety Manual, Procedure No.: HS 120-120.8.
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10.0 STANDARD OPERATING PROCEDURES

10.1 Organizational Structure and Responsibilities

Responsibility for health and safety passes from the Chief Executive Officer to the Chief

Operating Officer to the General Manager for each Dames & Moore division. The Chief

Operating Officer appoints the firm's Director of Health and Safety. The Division Health and

Safety Manager (HSM) is appointed by the General Manager. Office Safety Coordinators for

each geographic office are selected by the Managing Partner or Group Leaders with concurrence

from the HSM.

The health and safety issue is a project management responsibility. Each Project Manager is

fully accountable for carrying out assigned work for each project in compliance with the

firmwide Health and Safety Program. A complete description of the organizational structure is

provided in the firmwide Health and Safety Manual, Procedure No.: HS 100.1.

10.1.1 Dames & Moore Project Manager

The Project Manager (PM) shall direct on-site investigations and operational efforts but may

delegate all or part of these duties to the Site Manager. The PM:

1. Provides adequate project information to the Office Safety Coordinator so that an

appropriate health and safety plan (HSP) can be developed for the project, with

sufficient lead time and budget for development of the project HSP.

2. Reviews and approves the HSP.

3. Obtains appropriate monitoring and protective equipment.

4. Monitors safety performance of personnel for compliance with the project HSP.

5. Requires correction of unsafe work practices or conditions.
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10.1.2 Dames & Moore Site Safety Officer

The Dames & Moore Site Safety Officer's (SSO) duties may be carried out by the PM or other
site manager. The SSO:

1. Assures that Dames & Moore on-site personnel have read and clearly understand

the provisions of this plan prior to on-site activities, including the procedures for
handling emergencies and the location and use of first aid equipment.

2. Assures that Dames & Moore personnel are aware of the potential hazards
associated with site operations.

3. Assures that the personal protective equipment designated in this plan is available

and used properly by all Dames & Moore on-site personnel.

4. Supervises the safety performance of all Dames & Moore personnel to ensure that

the required work practices are employed.

5. Prepares accident/incident reports and other forms.

6. Oversees implementation of the project HSP and informs the PM and OSC of any

additions or modifications that may be appropriate.

7. Checks with the OSC or his designed to see that assigned personnel have correct

Fit for Duty medical authorization.

8. Determines that monitoring equipment is used properly and is calibrated in
accordance with manufacturer's instructions or other standards, and that results

are properly recorded and filed.

9. Provides on-going review of the protection level needs as project work is
performed, and informs the office safety coordinator and PM of the need to
upgrade downgrade protection levels.

10. Requires correction of unsafe or potentially unsafe working conditions, or stops
work in emergencies until such conditions are corrected.

11. Obtains a copy of contractor and subcontractor HSP's.
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10.1.3 Dames & Moore Site Personnel

Project personnel involved in on-site investigations and operations are responsible for:

1. Taking reasonable precautions to prevent injury to themselves and to their fellow

employees.

2. Performing only those tasks that they believe they can do safely, and immediately

reporting any accidents or unsafe conditions to the SSO or PM.

3. Implementing the procedures set forth in the HSP, and reporting any deviations

from the procedures described in the plan to the SSO or PM for action.

4. Notifying the PM and SSO of any special medical problems (i.e. allergies) and

insuring that on-site personnel are aware of any such problems.

10.1.4 Regional Health and Safety Manager

The Regional Health and Safety Manager (RHSM) shall:

1. Approves the HSP.

2. Periodically audit the operation to ensure compliance with this plan.

3. Provide health and safety support as requested by the SSO and the PM.

10.2 Reporting of Accidents and Unsafe Conditions

If an accident occurs, the Project Manager and the injured person(s) are to complete an Accident

Report Form for submittal to the Managing Partner (Ltd.) and the OSC, who will forward a
copy to the Regional HSM and the firmwide Health and Safety Director. The OSC should

ensure that follow-up action is taken to correct the situation that caused the accident. Details

of Dames & Moore's procedures for reporting accidents and unsafe conditions are described in

the firmwide Health and Safety Manual, Procedure No.: HS 210-210.3.
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10.3 Heat Stress/Cold Stress

If site work is to be conducted during the winter, cold stress is a concern to the health and safety

of personnel. With regard to the wearing of Tyvek suits, because such disposal clothing does

not "breathe," perspiration does not evaporate and the suits can become wet. Wet clothes

combined with cold temperatures can lead to hypothermia. If the air temperature is less than

40 degrees Fahrenheit (°F) and an employee perspires, the employee must change to dry clothes.

Table 10-1 describes the signs and symptoms of cold stress.

Wearing PPE also puts a worker at a considerable risk of developing heat stress. Table 10-2

describes the signs and symptoms of heat stress. This can result in health effects ranging from

heat fatigue to serious illness or death. Consequently, regular monitoring and other precautions

are vital.

For workers wearing standard work clothes, recommendations for monitoring and work/rest

schedules are those approved by ACGIH and NIOSH. Workers wearing semipermeable PPE

or impermeable PPE should be monitored when the temperature in the work area is above 70°F.

To monitor the worker, the following should be measured:

• Heart rate—The radial pulse should be counted during a 30-second period as early

as possible in the rest period.

If the heart rate exceeds 110 beats per minute at the beginning of the rest

period, the next work cycle should be shortened by one third and the rest

period should be kept the same.

If the heart rate still exceeds 110 beats per minute at the next rest period,

the following work cycle should be shortened by one third.

• Oral temperature—A clinical thermometer (3 minutes under the tongue) or similar

device should be used to measure the oral temperature at the end of the work

period (before drinking).

If the oral temperature exceeds 99.6°F (37.6 degrees Celsius (°C)), the

next work cycle should be shortened by one third, without the rest period

being changed.
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TABLE 10-1

Signs and Symptoms of Cold Stress

Incipient frostbite is a mild form of cold stress characterized by sudden blanching or whitening
of the skin.

Chilblain is an inflammation of the hands and feet caused by exposure to cold moisture. It is
characterized by a recurrent localized itching, swelling, and painful inflammation of the fingers,
toes, or ears. Such a sequence produces severe spasms, accompanied by pain.

Second-degree frostbite is manifested by skin with a white, waxy appearance and the skin is
firm to the touch. Individuals with this condition are generally not aware of its seriousness,
because the underlying nerves are frozen and unable to transmit signals to warn the body.
Immediate first aid and medical treatment are required.

Third-degree frostbite will appear as blue, blotchy skin. The tissue is cold, pale, and solid.
Immediate medical attention is required.

Hypothermia develops when body temperature falls below a critical level. In extreme cases,
cardiac failure and death may occur. Immediate medical attention is warranted when the
following symptoms are observed:

• Involuntary shivering
• Irrational behavior
• Slurred speech
• Sluggishness.
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TABLE 10-2

Signs and Symptoms of Heat Stress

Heat rash may result from continuous exposure to heat or humid air.

Heat cramps are caused by heavy sweating with inadequate electrolyte replacement. Signs and
symptoms include:

• Muscle spasms
• Pain in the hands, feet, and abdomen.

Heat exhaustion occurs from increased stress on various body organs, including inadequate
blood circulation due to cardiovascular insufficiency or dehydration. Signs and symptoms
include:

• Pale, cool, and moist skin
• Heavy sweating
• Dizziness, fainting, and nausea.

Heat stroke is the most serious form of heat stress. Temperature regulation fails, and the body
temperature rises to critical levels. Immediate action must be taken to cool the body before
serious injury or death occurs. Competent medical help must be obtained. Signs and symptoms
are:

• Red, hot, and unusually dry skin
• Lack of or reduced perspiration
• Dizziness and confusion
• Strong, rapid pulse, and coma.

Have workers drink 16 ounces (0.5 liter) of fluid (preferably water or diluted drinks) before
beginning work. Urge workers to drink a cup or two every 15 to 20 minutes, or at each
monitoring break. A total of 1 to 1.6 gallons (4 to 6 liters) of fluid per day are recommended,
but more may be necessary to maintain body weight.

Encourage workers to maintain an optimal level of physical fitness. Where indicated, acclimatize
workers to site work conditions.

Provide cooling devices to aid natural body heat exchange during prolonged work or severe heat
exposure.

Train workers to recognize, identify, and treat heat stress.

If the oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next
rest period, the following work cycle should be shortened by one third.
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A worker should not be permitted to wear a semipermeable or impermeable

garment when his/her oral temperature exceeds 100.6°F (38.1°C).

• Body water loss, if possible—Weight should be measured on a scale accurate to

+/- 0.25 pound at the beginning and end of each work day to see if enough fluids

are being taken to prevent dehydration. Weights should be taken while the

employee wears similar clothing. The body water loss should not exceed 1.5

percent of total body weight loss in a workday.

Initially, the frequency of monitoring depends on ambient temperature (see Table 10-3). The

length of the work cycle is determined by the frequency of physiological monitoring described

above.

Proper training and preventive measures will help avert serious illness and loss of work

productivity. Preventing heat stress is particularly important, because once someone suffers

from heat stroke or heat exhaustion, that person may be predisposed to additional heat injuries.

To avoid heat stress, the following steps should be taken:

• Work schedules should be adjusted.

• Shelter (air-conditioned, if possible) or shaded areas should be provided to protect

personnel during rest periods.

• Workers' body fluids should be maintained at normal levels to ensure that the

cardiovascular system functions adequately. Daily fluid intake must approximately

equal the amount of water lost in sweat~i.e., 8 fluid ounces (0.23 liter) of water

must be ingested for approximately every 8 ounces (0.23 kilogram) of weight lost.

The normal thirst mechanism is not sensitive enough to ensure that enough water

will be drunk to replace lost sweat. When heavy sweating occurs, the worker

should be encouraged to drink more. The following strategies may be useful:

Water temperature should be maintained at 50°F to 60°F (10° to 15.6°C).

Small disposable cups that hold about 4 ounces (0.1 liter) should be

provided.
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TABLE 10.3

Suggested Frequency of Physiological Monitoring

for Fit and Acclimatized Workers (1)

Adjusted Temperature (2)

90°F (32.2°C) or above

87.58-90°F (30.8°-32.2°C)

82.5°-87.50F(28.10-30.8°C)

77.50-82.5°F(25.30-28.1°C)

72.5°-77.5°F (22.5°-25.3°C)

Normal Work Ensemble (3)

After each 45 minutes of work

After each 60 minutes of work

After each 90 minutes of work

After each 120 minutes of

work

After each 150 minutes of

work

Impermeable Ensemble

After each 15 minutes of work

After each 30 minutes of work

After each 60 minutes of work

After each 90 minutes of work

After each 120 minutes of

work

NOTES:

(1) For work levels of 250 kilocalories per hour.

(2) Calculate the adjusted air temperature (ta adj) by using this equation: ta adj °F = ta °F + (13
x % sunshine). Measure air temperature (ta) with a standard mercury-in-glass thermometer, with

the bulb shielded from radiant heat. Estimate percent sunshine by judging percent of the time the

sun is not covered by clouds that are thick enough to produce a shadow (100% sunshine = no

cloud cover and a sharp, distinct shadow; 0% sunshine = no shadows).

(3) A normal work ensemble consists of cotton overalls or other cotton clothing with long sleeves and

pants.
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10.4 Drilling Safety

10.4.1 Basic Requirements

Employees will not proceed with work on, or in the proximity of, hazardous equipment until

they have been properly trained and have received a safety briefing. If drilling is at a hazardous

substance site, the site-specific safety plan must be reviewed on-site and discussed in the safety
briefing.

Potential hazards (e.g., overhead or underground power lines, oil or gas lines in the immediate

vicinity of the drill site) must be removed, avoided by relocating the drill site, or adequately

barricaded to eliminate the hazard.

The use of unsafe or defective equipment is not permitted. Equipment must be inspected

regularly and, if found to be defective, must be immediately removed from use and either

repaired or replaced.

Employees will be familiar with the location of first-aid kits and fire extinguishers. Telephone

numbers for emergency assistance must be prominently posted and kept current.

10.4.2 General Requirements at Drilling Operations

10.4.2.1 Housekeeping

Good housekeeping conditions should be observed in and around the work area. Suitable storage

places should be provided for all materials and supplies. Pipe, drill rods, etc., must be securely

stacked on solid, level sills.

Work surfaces, platforms, stairways, walkways, scaffolding, and accessways will be kept free

of obstructions. All debris will be collected and stored in piles or containers for removal and

disposal.

10.4.2.2 Salamander Heaters

Salamanders will be used only with approved fuels (e.g., do not use gasoline). Salamander

heaters must not be refueled or moved until they have been extinguished and permitted to cool.

Heaters will be equipped with exhaust stacks and will not be set on or placed near combustible
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material. They should be equipped with metal stands that will provide adequate stability and
permit at least a 2-inch clearance under the unit.

Burning salamanders must be attended at all times, with suitable fire extinguishers available to

each attendant. If tarpaulins or other flexible materials are used to form a heating enclosure,

they must be fire resistant and installed to prevent contact with the heater. Worn salamanders
that have developed holes or have been otherwise damaged will be replaced and removed from
service.

10.4.2.3 Lighting

In addition to providing required or recommended illumination intensities of at least 5 foot-

candles, consideration should be given to the selection and placement of lighting equipment.

Proper lighting should provide minimum glare, eliminate harsh shadows, and provide adequate
illumination to perform work efficiently and safely.

Light bulbs should be of the heavy duty, outdoor, nonshattering type.

All lighting circuits, including drop cords, should be grounded and have ground fault
interrupters. Lighting circuits will be inspected periodically, and defective wiring or fixtures
will be removed from service.

10.4.2.4 Flammable Liquids

All highly flammable liquids should be stored and handled only in approved containers. Portable

containers must be the approved red safety containers equipped with flame arresters and self-
closing lids.

Approved hand pumps will be used to dispense gasoline from barrels. Gasoline must not be
used for degreasing or to start fires. Also, gasoline containers should be clearly labeled, and

storage areas should be posted with "No Smoking" signs. Fire extinguishers should be installed
in all areas that contain flammable liquids.

10.4.2.5 Public Safety

Work areas will be regulated so that the public will be protected from injury or accident.

Adequate danger signs, barriers, etc., will be placed to effectively warn the public of hazards

as well as to restrict access to dangerous areas.
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10.4.3 Off-Road Movement of Drill Rigs

The following rules apply to the off-road movement of drill rigs:

• Before moving a drill rig, an inspection should be made of the route of travel for

depressions, slumps, gullies, ruts, and similar obstacles.

• The brakes of a drill rig carrier should always be checked before traveling,

particularly on rough, uneven, or hilly ground.

• All passengers should be discharged before a drill rig is moved on rough or hilly

terrain.

• The front axle of 4 x 4 or 6 x 6 vehicles or carriers should be engaged when

traveling off road on hilly terrain.

• Caution should be used when traveling on a hillside. The hillside capability of

drill rigs should be evaluated conservatively, because the addition of drilling tools

may raise the center of mass. When possible, travel should be made directly

uphill or downhill.

• Obstacles such as small logs, small erosion channels, or ditches should be crossed

squarely, not at an angle.

• When lateral or overhead clearance is close, someone on the ground should be

used as a guide.

• After the drill rig has been moved to a new drilling site, all brakes or locks should

be set. Wheels should be blocked on steep grades.

• The mast (derrick) of the drill rig should not be in the raised or partially raised

position during off-road travel.

• Loads on the drill rig and supporting trucks should be tied down during transport.
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10.4.4 Drilling Equipment

10.4:4.1 Skid-Mounted Units

Labels clearly indicating the function and direction of control levers should be posted on the

lower unit controls of all drills.

An emergency safety power shutoff device should be installed within reach of the operator on

all units. The device should be clearly labeled or otherwise made readily identifiable and

checked daily to ensure that it is operable. The power unit should be operated only by

authorized and qualified personnel.

Equipment will be shut down during manual lubrication and while repairs or adjustments are

being made. Equipment such as internal combustion engines will not be refueled while running.

Where practical, the gasoline tank should be positioned or shielded to avoid accidental spillage

of fuel on the engine or exhaust manifold during refueling operations. Hazardous gears and

moving parts also should be shielded to prevent accidental contact.

A dry chemical or carbon dioxide fire extinguisher, rated 5 pounds or larger, should be carried

on the unit and removed to a position within 25 feet of the worksite during drilling operations.

Extinguishers will be inspected and tagged at least once every 3 months.

Engine exhaust systems should be equipped with spark arresters when operated in areas where

sparks constitute a fire hazard.

10.4.4.2 Overhead and Underground Utilities

Special precaution must be taken when using a drill rig on a site within the vicinity of electrical

power lines and other utilities. Electricity can shock, burn, and cause death.

Overhead and underground utilities should be located, noted, and emphasized on all boring

location plans and assignment sheets. When overhead electrical power lines exist at or near a

drilling site, all wires should be considered dangerous.

A check should be made for sagging power lines before a site is entered. Power lines should

not be lifted to gain entrance. The appropriate utility company should be contacted and a

request should be made that it lift or raise and cut off power to the lines.
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The area around the drill rig should be inspected before the drill rig mast (derrick) is raised at

a site in the vicinity of power lines. The minimum distance from any point on the drill rig to

the nearest power line should be determined when the mast is raised or is being raised. The

mast should not be raised and the drill rig should not be operated if this distance is less than

20 feet, because hoist lines and overhead power lines can be moved toward each other by the

wind.

The existence of underground utilities, such as electric power, gas, petroleum, telephone, sewer,

and water lines, should always be suspected. These underground electric lines are as dangerous

as overhead lines, so a utility locating service should always be contacted.

There are generally two types of utility locating services. One is a "free" service that is paid

for by companies with underground pipes, lines, etc., to protect the public and to prevent costly

repairs. However, these services have access only to drawings for primary pipes or lines,

typically on public property or right-of-way easements, but not to drawings showing supply or

feeder lines from a primary system to the interior of a property. Therefore, they are not

required, and in fact hesitate, to locate interior lines. Sites can be cleared for drilling by such

services, but without the drill operator's knowledge of the locations of underground feeder or

supply lines.

A second type of locating service is provided by a paid subcontractor who physically sweeps or

clears interior locations using locating equipment. Locating costs can be minimized by obtaining

all available maps, drawings, and employee interview information before contracting with the

locating company. This is especially important at large industrial plants or military bases, which

can have an intricate network of underground utilities. It is important that every location be

cleared, even those for hand-auger borings.

If a sign warning of underground utilities is located on a site boundary, it should not be assumed

that underground utilities are located on or near the boundary or property line under the sign;

they may be a considerable distance from the sign. The utility company should be contacted to

check it out.

The owners of utility lines or the nearest underground utility location service should always be

contacted before drilling is started. However, remember that some services provide information

on utilities going to, but not within, a site. Metal detectors or other locating equipment may be

necessary to determine the presence of shallow (surface) utilities on-site. The utility personnel

should mark or flag the location of the underground lines and determine what specific

precautions must be taken to ensure safety.
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10.4.4.3 Site Selection and Working Platforms

In preparing a worksite located on adverse topography, precautions must be taken against cave-
ins, slides, and loose boulders. The drill platform should be stabilized by outriggers or adequate

timbering.

Prior to drilling, adequate site clearing and leveling should be performed to accommodate the

drill rig and supplies and to provide a safe working area. Drilling should not commence when
tree limbs, unstable ground, or site obstructions result in unsafe tool-handling conditions.

Suitable storage locations should be provided that allow for the convenient handling of tools,
materials, and supplies without danger that they could fall and injure anyone. Storing or

transporting tools, materials, or supplies within or on the drilling mast (derrick) should be

avoided. Pipes, drill rods, bits, casings, augers, and similar drilling tools should be securely
stacked in an orderly manner on racks or sills.

Penetration hammers or other types of driving hammers should be placed at a safe location on
the ground or secured when unattended on a platform. Work areas, platforms, walkways,
scaffolding, and other accessways should be kept free of obstructions and substances such as ice,
grease, or oil that could create a hazardous surface. All controls, control linkages, and warning

and operation lights and lenses also should be kept free of ice, grease, or oil.

In the vicinity of power transmission or distribution lines, drills should be adequately grounded
and set with at least a 15-foot clearance between any part of the drill or mast and the power

lines.

Toilet facilities will be convenient to drill crews, or transportation will be readily available to
nearby toilet facilities. Toilets will be either the chemical type or constructed over ground pits,
which will be backfilled when abandoned. They should be fly tight and maintained in a sanitary
condition.

Mud pits and drainage excavations should be safely sloped and located to provide minimum
interference with work. Where necessary, suitable barricades, catwalks, etc., should be
provided to reduce the possibility of personal injury. Ladders will be positioned in pits or
excavations that are 5 or more feet deep. Such excavations should be periodically inspected to
ensure safe operation and adequate maintenance.
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Truck-mounted drills will be equipped with a "safetyline" or with clearly marked and

conspicuously located emergency switches. The safetyline emergency stop consists of a taut

wire that runs around the back of the machine and connects to a special switch that turns off the

power unit when the line is contacted. When emergency switches are used in lieu of a

safetyline, there should be a minimum of two switches—one located within easy reach of the

operator, and one located within easy reach of workers at ground level near the drill or auger

head.

Trucks should not be moved backward unless the driver has personally inspected the area behind

the truck. In restricted or congested areas, or areas where workmen are located, the assistance

of a "spotter" is mandatory. Also, trucks will be equipped with serviceable automatic backup

alarms.

Before the mast is raised, personnel will be cleared from the immediate area-with the exception

of the operator and a helper, when necessary. A check should be made to ensure safe clearance

from energized power lines or equipment. Unsecured equipment must be removed from the
mast, and cables, mud lines, and catline ropes must be adequately secured to the mast before

raising. After it is raised, the mast must be secured to the rig in an upright position with steel

pins.

Drill equipment will not be moved until a thorough inspection has been made to ensure that the

mast, drill rods, tools, and other equipment are secured. A check will also be made of the

steering mechanism, brakes, lights, load limits, and proper flagging and lighting of load

extensions. Applicable traffic laws will be observed when moving drill equipment over public

roads.

10.4.5 Surface Drilling Operations

Before the mast of a drill rig is raised and drilling is commenced, the drill rig must first be

leveled and stabilized with leveling jacks and/or solid cribbing. The drill rig should be releveled

if it settles after the initial setup. The mast should only be lowered when the leveling jacks are

down, and the leveling jack pads should not be raised until the mast is completely lowered.

Before drilling operations start, the mast should be secured or locked, if required by the drill's

manufacturer.

Before the power unit is started, all gears should be disengaged, the cable drum brake should

be set, and no rope should be in contact with the cathead.
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Before the mast is raised, a check should be made for overhead obstructions. Everyone (with

the exception of the operator) should be cleared from the areas immediately to the rear and sides
of the mast and informed that the mast is being raised. The drill rig should not be driven from
hole to hole with the mast in the raised position.

The drill rig should only be operated from the position of the controls. The operator should shut
down the drill engine before leaving the vicinity of the drill. "Horsing around" the vicinity of
the drill rig and tool and supply storage areas is strictly prohibited, even when the drill rig is
shut down. Caution should be taken when mounting/dismounting the platform.

Drill operations should be terminated during an electrical storm.

The consumption of alcoholic beverages, depressants, stimulants, or any other chemical
substance while on the job is strictly prohibited. All unattended boreholes must be adequately
covered or protected to prevent people or animals from stepping or falling into the hole. When
the drilling project has been completed, all open boreholes should be adequately covered,

protected, or backfilled, according to local or state regulations.

A safety chain and cable arrangement should be used to prevent water swivel and mud line whip.
All water swivels and hoisting plugs should be checked for possible frozen bearings and should

be properly lubricated before use. A frozen bearing could cause mud line whip, which could
injure the operator.

Only drill operators should brake or set the chucks to prevent engagement of the transmission

prior to removal of the chuck wrench. Also, the chuck jaws should be periodically checked and

replaced as necessary.

A string of drill rods should not be braked by the chuck jaws during lowering into the hole. A
catline or hoisting cable and plug should be used for braking prior to tightening of the chuck.

Failure to follow this procedure could result in steel slivers on the rods, possible hand injuries,

and loss of the rods into the hole. Following braking, drill rods should be allowed to drain
completely before removal from the working area.

Drill rods will not be lowered into the hole with a pipe wrench. Serious back and hand injuries

may result if the rods are lowered by this method.

When using drilling fluids, a rubber or other suitable wiper should be used to remove the
material from the drill rods when removing them from the drill hole. When drilling with air,
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the exhaust and cuttings should be directed away from workers with such devices as diverter

heads, the use of which should be stipulated on drilling agreements, where appropriate.

Care must be exercised by the operator to avoid a sudden hoist release of the drill rod while the

rod is being carried from the hole. The hoisting capacity and weight of the drill rod must be

known to prevent collapse of the mast during drill string removal from the hole. The operating

capacity of the mast and hoist also must be known and must not be exceeded.

When tool joints are broken on the ground or on a drilling platform, fingers should be positioned

so they will not be caught between the wrench handle and the ground or the platform if the

wrench slips or the joint suddenly lets go. Pipe wrench jaws should be checked periodically and

replaced as they become worn.

10.4.6 Use of Augers

The use of mismatched auger sections should be avoided. Different brands and different weights
should not be used in the same auger flight.

Because some pins lose their temper after very little use, causing the spring or clip section to

fail, only tight-fitting pins designed for the auger should be used.

A daily inspection—to include a thorough check of the hydraulic hoses, connections, and valves--

will be made before equipment is used. Deficiencies should be corrected or safe condition

verified before the equipment is started.

A durable sign containing the following wording should be installed on all equipment in full

view of the operator:

• All personnel must be clear before starting this machine

• Stop the auger to clean it

• Stop engine when repairing, lubricating, or refueling

• Do not wear loose-fitting clothing or gauntlet-type gloves.

The following general procedures should be used when advancing a boring with continuous flight

or hollow stem augers:
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• An auger boring should be started with the drill rig level, the clutch or hydraulic

rotation control disengaged, the transmission in low gear, and the engine running

at low revolutions per minute (rpm).

• A system of responsibility should be established for the series of activities

required for auger drilling, such as connecting or disconnecting auger sections and

inserting or removing the auger fork. The operator must be sure that the tool

handler is well away from the auger column and that the auger fork has been

removed before rotation is started.

• Only the manufacturer's recommended method of securing the auger to the power

coupling should be used. The coupling or the auger should not be touched with

the hands, a wrench, or any other tool during rotation.

• Tool hoists should be used to handle auger sections whenever possible. Hands or

fingers should never be placed under the bottom of an auger section when the

auger is being hoisted over the top of the auger section in the ground or other

hard surface, such as the drill rig platform. Feet should never be allowed to get

under the auger section that is being hoisted.

• Workers should stay clear of the auger and other rotating components of the drill

rig. Workers should never reach behind or around a rotating auger for any

reason.

• Hands or feet should never be used to remove cuttings from the auger.

• Augers should be cleaned only when the drill rig is in neutral and the augers have

stopped rotating. A special paddle should be designed for cleaning auger flights;

if available, pressurized water is recommended for jet cleaning.

10.4.7 Use of Handtools and Portable Power Tools

Handtools should be kept in good repair and used only for their designed purposes. Proper

protective eyewear should be worn when using handtools and portable power tools. Unguarded

sharp-edged or pointed tools will not be carried in employees' pockets.
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The use of tools with mushroomed heads, split or defective handles, worn parts, or other defects

will not be permitted. Tools that have become unsafe will be reconditioned before reissue or

discarded.

Throwing or dropping of tools from one level to another will not be permitted; rather, containers

and hand lines should be used for transporting tools from one level to another.

Nonsparking tools will be used in atmospheres where sources of ignition may cause fire or

explosion.

Electric-powered shop and hand tools will be of the double-insulated, shock-proof type or be

effectively grounded. Power tools should be operated only by designated employees who are

familiar with their use.

Portable grinding tools will not be used without properly installed safety guards. Guards and

tool rests should be maintained in proper adjustment. Grinding wheels should not be operated
at speeds in excess of the manufacturer's safe ratings. Cracked or defective wheels will not be

used.

Portable circular saws should be equipped with guards that automatically enclose the cutting

edges. Cracked or defective blades will not be used. Also, power saws will not be left running

when unattended.

Portable pneumatic tools should be inspected periodically to ensure good mechanical condition.

Pneumatic impact tools will be operated with safety clips or retainers installed to prevent the

tools from accidentally being discharged from the chuck. Airhoses should not be disconnected

from equipment until the pressure has been shut off and exhausted from the line. Safety lashing

will be provided at all hose and tool connections on air lines over 0.5 inch in diameter. Leaking

or defective hoses should be replaced.

When not in use, tools will not be left on scaffolds, ladders, or overhead working spaces.

Containers should be provided to hold tools and prevent them from falling.

10.4.8 Use of Ropes, Chains, and Accessories

The use of ropes and chains will be governed by the instructions on usage and safety limits as

recommended by the manufacturer. Ropes and chains should be inspected before use, and their

loading should not exceed the manufacturer's safety limits.
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Hooks used in hoisting personnel or in hoisting loads over or in the immediate vicinity of

workers should be made of forged steel and equipped with safety keepers. When shackles are

used under these conditions, they should be of the locking type or the pin should be secured to
prohibit turning.

Load-lifting accessories, such as sheaves, shackles, hooks, headache balls, etc., should be

obtained from a reputable manufacturer. The use of job-fabricated lifting accessories is
expressly prohibited. Load-lifting accessories that show excessive wear or have been bent,

twisted, or otherwise damaged will be removed from service.

10.4.8.1 Slings

When in use, slings should be inspected daily for signs of overloading, excessive wear, or

damage. Defective slings should be removed from service and repaired or replaced before

reuse.

Proper storage should be provided for slings to prevent any damage that would impair their
strength. They should be protected from sharp, rough, or square corners to prevent cutting or

breaking of fibers, strands, or chain links.

10.4.8.2 Wire Rope

The safe performance of wire rope or cables can be ensured by rigid periodic inspection and by
proper use and care.

The maximum allowable load for wire hoisting rope must not exceed the safe working load
prescribed by the manufacturer or the ultimate strength of the rope divided by the safety factor.
Commercial end-fastenings, clips, and zinc sockets must be properly applied to develop
maximum strength. Wire rope should be removed from hoisting or load-carrying service when
kinked or when any one of the following conditions is observed:

• The existence of 12 randomly distributed broken wires in one rope lay, or four
broken wires in a single strand in one rope lay.

• Evidence of corrosion or heat damage.

• One broken wire, rust, or corrosion adjacent to a socket or end-fitting (this

requires removal from service or resocketing).
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• Distortion, stretching, elongation, or abnormal reduction in diameter.

Wire rope found to be defective for hoisting or load-carrying should be plainly marked as being

unfit for such use.

Running lines of hoisting equipment located within 8 feet of the ground or working level will

be guarded; or access to the operating area can be restricted.

Rope clips attached with U-bolts should have the U-bolts on the dead end of the rope. When

a wedge-socket fastening is used, the dead or short end of the cable should be clipped to the live

cable with a U-bolt or another approved fastener.

10.4.8.3 Fiber and Synthetic-Fiber Rope

In selecting fiber and synthetic-fiber ropes for load-carrying purposes, only the best quality rope

should be used, with size and application in accordance with the manufacturer's
recommendations. These ropes should be inspected .frequently to ensure safe performance.

Proper care must be given to ropes to maintain good condition and high strength capacity. Fiber

ropes should not be allowed to freeze after becoming wet, but should be cleaned carefully and

dried in loose coils. Ropes should not be stored close to cement, lime, acids, or alkalies. Ropes

that have been exposed to these materials should be removed from service.

10.4.8.4 Chains

Extreme care is necessary in the use and maintenance of all load-carrying chains. They should

be inspected by a competent person after each installation and regularly thereafter. Chains must

not be subjected to a load greater than their rated safe loading, which is determined from

capacity tables issued by the chain manufacturer.

Splicing broken chains by inserting a bolt between two links with the heads of the bolt and the

nut sustaining the load, or by passing one link through another and inserting a bolt or a nail to

hold it, is prohibited.

10.4.8.5 Hoists

If a ball-bearing type hoisting swivel is used to hoist drill rods, swivel bearings should be

inspected and lubricated on a daily basis to ensure that the swivel freely rotates under load. If
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a rod-slipping device is used to hoist drill rods, the drill rods should not be drilled or rotated
through the slipping device. No more than 1 foot (0.3 meter) of the drill rod column should be

hoisted above the top of the mast (derrick). A rod column with loose tool joints should not be
hoisted while the rod column is being supported by a slipping device. If drill rods slip back into

the borehole, an attempt should not be made to brake the fall of the rods with your hands.

Most sheaves on drill rigs are stationary, with a single-part line. The manufacturer of the drill
rig should be consulted before the number of line parts is increased. Wire ropes must be
properly matched with each sheave.

Tool handling hoists should only be used for vertical lifting of tools (except when angle hole
drilling). Tool handling hoists should not be used to pull on objects away from the drill rig;

however, drills may be moved by using the main hoist as the wire rope is spooled through

proper sheaves, according to the manufacturer's recommendations.

When tools or similar loads cannot be raised with a hoist, the hoist line should be disconnected

and the tools connected directly to the feed mechanism of the drill. Hydraulic leveling jacks
should not be used for added pull to the hoist line or the feed mechanism of the drill.

When attempting to pull out a mired vehicle or drill rig carrier, only a winch on the front or
rear of the vehicle or drill rig carrier should be used and workers should stay as far away as

possible from the wire rope. Tool hoists should not be used to pull out a mired vehicle or a drill

rig carrier. The following rules also apply:

• The shock loading of a wire rope can be minimized by smooth and steady

application of loads.

• Wire rope should be protected from sharp comers or edges.

• Clutches and brakes of hoists should be periodically inspected and tested.

• Gloves should always be worn when handling wire ropes.

• Following the installation of a new wire rope, a light load should be lifted first to
allow the wire rope to adjust.

• A load should never be hoisted over someone's head, body, or feet, or left

suspended in the air when the hoist is unattended.
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• Hands should be kept away from hoists, wire rope, hoisting hooks, sheaves, and
pinch point when the slack is being taken up, and when the load is being hoisted.

Hands should not be used to guide wire ropes on hoist drums.

10.5 Excavation

10.5.1 General Requirements

The following general requirements should be followed for excavation:

• Excavations shall be conducted in strict accordance with OSHA 29CFR 1926.650

Subpart P regulations, which cover open excavations and define excavation to
include trenches.

• The regulations require protection of employees in excavations against cave-ins,
except when the excavation is in stable rock, less than five feet deep, or deemed

safe by a competent person.

• Workers must be protected from loose rock or soil and material or equipment that

may fall into the excavation.

• Underground utility installations must be identified and located.

• Inspection of the site by a competent person is required daily, or following a

natural or man-made event that may alter conditions. If there is evidence of

possible cave-ins, protective system failure, hazardous atmospheres, or other
hazardous conditions, employees at risk must be removed until corrective steps
have been taken.

• Safe and accessible means of access and egress must be provided.

• Warning systems for mobile equipment are required, such as barricades, hand or
mechanical signals, or stop logs.

• The regulations require testing for hazardous atmospheres and controls, including

daily inspection by a competent person.
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• Any of four options for sloping and benching systems may be implemented for
stability of adjacent structures. These include:

A slope of 34 degrees or less in lieu of soil classification

Maximum allowable slopes according to Appendices A and B of the OSHA
standard

Sloping or benching designs in accordance with stated criteria

Excavations designed by a registered professional engineer.

• Any of four options may be implemented for support and shield systems. These

include:

Designs for timber shoring in trenches in accordance with set criteria

Designs using manufacturers' tabulated data in accordance with set criteria

Designs using other tabulated data

Other designs approved by a registered professional engineer.

• Excavation shall stop during inclement weather, such as high winds, heavy

rainfall, lightning, etc.

• Table 10-4 contains guidance on selection of protective systems per the OSHA
standard.

10.5.1.1 Preliminary Inspection

Prior to excavation, the site should be thoroughly inspected to determine conditions that require
special safety measures. The location of underground utilities, such as sewer, telephone, gas,

water, and electric lines, must be determined and plainly staked. Necessary arrangements must
be made with the utility company or owner for the protection, removal, or relocation of the
underground utilities. In such circumstances, excavation will be done in a manner that does not
endanger the employees engaged in the work or the underground utility. Utilities left in place
should be protected by barricading, shoring, suspension, or other measures, as necessary.
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10.5.1.2 Protection of the Public

Necessary barricades, walkways, lighting, and posting should be provided for the protection of

the public prior to the start of excavation. Excavation operations on or near state, county, or

city streets, accessways, or other locations where there is extensive interface with the public

and/or motorized equipment will not start until all of the following actions have been taken:

• The contractor has contacted the authority having jurisdiction and obtained written

permission to proceed with protective measures required.

• The contractor, using the authority's instructions and these standards, has

developed an extensive and detailed standard operating plan.

• The plan has been discussed with affected employees, and applicable protective

measures are in place and functioning.

10.5.1.3 Access and Lighting

Safe access will be provided for employees, including installation of walkways, stairs, ladders,

etc. When operations are conducted during hours of darkness, adequate lighting will be

provided at the excavation, borrow pits, and waste areas.

Where employees are required to enter excavations over 4 feet in depth, stairs, ladders, or ramps

must be provided, so as to require no more than 25 feet of lateral travel. When access to

excavations exceeds 20 feet vertically, ramps, stairs, or personnel hoists should be provided.

Ladders extending from the bottom of the trench to at least 3 feet above the top must be placed

within 25 feet of workers in the trench.

10.5.1.4 Personal Protective Equipment

PPE will be provided and used in accordance with the specific requirements set forth in the plan.

Drillers and helpers must wear approved safety goggles or safety glasses with side shields,

hearing protection, hard hats, and safety shoes.
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TABLE 10-4

A Guide to Selection of Protective Systems
for use in excavations 20 feet or less in depth •

Is the excavation more
than 5 lett deep?

It there potir.inl lor a cave-in?
NO YES Is trie excavation entirely

in stable rock?

Excavation may be made with vertical sides
YES

Y;S Excavation must be sloped, shores, or shielded NO

SLOPING
selected at thi method of protection

i
Will soi caus'ication it rr-aae in
a=crsar.:ewr.h$1S26.E£2(bP

YES

Excavation must compry wrih or.e of the
following three options:

• Option 1: §1S26.E52(b)(2). which reauires
Appendices A and S to b« followed.

• Option 2: §1S2S.E52(b)(3). which requires
other tabulated dau (see
definition) to be Icllowel

•Option3: §1S26££2(bM<).wtuch reouires
the excavation to be designed by a
registered profeitcrjl engineer.

NO

Excavations m
compty with

§19».652(b)H).
which rcguirti i

slope o)
1-1/2H:W(34')

SHORING or SHIELDING
selected as the method ot protection

I

Soil ciassrfiation is reouired when sr.onn;
or shielding is used (see Asptndb: A)

The excavation musi compV wnh one d the
following lour options:

• Option 1: §1926.652(0(1). which recuires that
Appenoices A and C be folkrwed (e.g., timoer
shoring).
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10.5.1.5 Removal of Trees and Brush

Prior to excavation, trees, brush, boulders, and other surface obstacles that present a hazard to

employees should be removed.

10.5.1.6 Slide Prevention and Trenching Requirements

All trench excavations over 5 feet in depth must be sloped to the angle of repose from the

bottom of the trench, but never less than 3/4 horizontal to 1 vertical (i.e., 37 degrees from

vertical), or supported by structures designed by a professional engineer. Excavations should

be inspected following rainstorms or other hazardous events. Additional protection against

possible slides or cave-ins shall be provided, as necessary.

10.5.1.7 Angle of Repose

The determination of the angle of repose and design of supporting systems should be based on

a thorough evaluation of all pertinent factors, including depth of cut; possible variation in water

content of the material; anticipated changes in the material from exposure to air, sun, water, or

freezing; loading imposed by structures, equipment, or overlying or stored material; and

vibrations from sources such as traffic, equipment, and blasting. The angle of repose for all

excavations, including trenching, should be determined by a professional engineer, but in no

event should the slope be less than 3/4 horizontal to 1 vertical (i.e., 37 degrees from vertical)

from the bottom of the excavation.

10.5.1.8 Support Systems

Materials used for support systems, such as sheeting, piling, cribbing, bracing, shoring, and

underpinning, should be in good serviceable condition, and timbers should be sound and free of

large or loose knots. The design of support systems should be based on calculations of the

forces and their directions, with consideration for surcharges, the angle of internal friction of

materials, and other pertinent characteristics of the material to be retained.

When tight sheeting or sheet piling is used, full loading due to the groundwater table should be

assumed unless relieved by weep holes, drains, or other means. Cross braces and trench jacks

should be placed in true horizontal position and secured to prevent sliding, falling, or kickouts.

Additional stringers, ties, and bracing should be provided to allow for any necessary temporary

removal of individual supports. Support systems should be planned and designed by a

professional engineer competent in the field.
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Backfilling and removal of trench support systems should progress together from the bottom of

the trench. Jacks or braces should be released slowly. In unstable soil, ropes or other safe

means will be used to remove the braces from the surface after workers have left the trench.

Special precaution must be taken in sloping or shoring the sides of excavations adjacent to a

previously backfilled excavation or fill area. The use of compacted backfill as backforms on

slopes that are steeper than the angle of repose of the compacted material in its natural state is

prohibited.

10.5.1.9 Structural Foundations and Footings

Except in hard rock, excavations below the level of the base of any foundation, footing, or

retaining wall will not be permitted unless the wall is underpinned and all necessary precautions

are taken to ensure the stability of adjacent walls. If the excavation endangers the stability of

adjacent buildings or structures, shoring, bracing, or underpinning designed by a qualified

person will be installed. Such supporting systems must be inspected at least daily by qualified

persons to ensure that protection is adequate and effectively maintained.

Small diameter footings that workers are required to enter, including bell-bottomed footings over

4 feet deep, must be provided with a steel casing or support system of sufficient strength to

support the earth walls and prevent cave-ins. The casing or support system shall be provided

for the full depth, except for the bell portion of bell footings.

Fixed or portable ladders must be provided for access. A lifeline, securely attached to a

shoulder harness, should be worn by every employee entering the footing. The lifeline should

be manned from above and should be separate from any line used to raise or lower materials.

10.5.1.10 Vertical Cuts and Slopes

Before a slope or vertical cut is undercut, the residual material must be adequately supported and

the undercutting method and support system must be inspected.

When exposed to falling, rolling, or sliding rocks, earth, or other materials, employees working

below or on slopes or cuts should be protected in the following manner:

• By effective scaling performed prior to exposure and at intervals necessary to

eliminate the danger.
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• By the installation of rock bolting, wire mesh, or equivalent support if the

material continues to ravel and fall after scaling.

• By the installation of protective timber or wire mesh barricades at the slope of the

cut and at necessary intervals down the slope. Wherever practical, benching

sufficient to retain falling material may be used in lieu of barricades.

• By ensuring that personnel do not work above one another where there is danger

of falling rock or earth. Personnel performing work on vertical cuts or slopes

where balance depends on a supporting system must wear appropriate safety

equipment.

10.5.1.11 Groundwater

Groundwater should be controlled. Freezing, pumping, draining, and other major control

measures should be planned and directed by a competent professional engineer. Full

consideration should be given to the existing moisture balance in surrounding soil and the effects

on foundations and structures if it is disturbed. When continuous operation of groundwater

control equipment is necessary, an emergency power source should be provided.

10.5.1.12 Surface Water

The accumulation of surface water in excavations must not be permitted and should be controlled

by diversion ditches, dikes, dewatering sumps, or other effective means.

10.5.1.13 Excavated Materials

Excavated materials should be placed and retained at least 2 feet from the depth of the

excavation, or at a greater distance when required to prevent hazardous loading on the face of

the excavation.

10.5.1.14 Protective Devices

Guardrails, fences, barricades, and warning lights or other illumination systems will be

maintained from sunset to sunrise on excavations adjacent to walkways, driveways, and other

pedestrian or vehicle thoroughfares. Walkways or bridges that are protected by standard

guardrails should be provided where employees are required or permitted to cross over

excavations.
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Wells, calyx holes, pits, shafts, and all similar hazardous excavations must be effectively

barricaded or covered and posted. All temporary excavations of this type should be backfilled

as soon as possible. When mobile equipment is permitted adjacent to excavations with steep

slopes or cuts, substantial stoplogs or barricades should be installed.

10.5.1.15 Equipment Operation

Equipment that is operated on loading or waste areas must be equipped with an automatic backup

alarm. Additionally, when employees are on foot or otherwise endangered by equipment in

dumping or waste areas, a competent signalman should be used to direct traffic. The signalman

must have no other assignment that interferes with signaling duties. If the equipment or truck

cab is not shielded, the operator should stand clear of the vehicle during loading. Excavating

or hoisting equipment should not be allowed to raise, lower, or swing loads over workers unless

effective overhead protection is provided.

10.5.1.16 Drilling Operations

When drilling in rock or other dust-producing material, the dust should be controlled within the

OSHA Permissible Exposure Limits (PELs). Except in shaft and tunnel excavation, dust control

devices are not required on jackhammers as long as the operators wear approved dust

respirators.
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11.0 EMERGENCY RESPONSE PLAN

This section describes contingencies and emergency planning procedures to be implemented at

the site. This Emergency Response Plan is compatible with local, state, and Federal disaster

and emergency management plans, as appropriate. The list of appropriate emergency contacts

is given in Section 3.5 above.

11.1 Pre-Emergency Planning

An emergency evacuation route(s) will be chosen immediately upon arrival at the site. During

the periodic site briefings, all workers will be trained in provisions of the Emergency Response

Plan, communication systems, and evacuation routes. The plan will be reviewed and revised,

if necessary, on a regular basis by the OSC to ensure that the plan is adequate and consistent

with prevailing site conditions.

11.2 Personnel Roles and Lines of Authority

The site supervisor has primary responsibility for responding to and correcting emergency

situations. This includes taking appropriate measures to ensure the safety of site personnel and

the public, such as evacuation of personnel and adjacent residents from the site area. The site

supervisor must also ensure that corrective measures have been implemented, appropriate

authorities have been notified, and follow-up reports have been completed. The OSC may be

called upon to act on behalf of the site supervisor and will direct responses to any medical

emergency.

The individual contractor organizations are responsible for assisting the Project Manager's
mission within the parameters of their scope of work.

11.3 Emergency Recognition

Tables 3-1 and 3-2 above provide listings of chemical and physical hazards on-site. Personnel

should be familiar with techniques of hazard recognition from pre-assignment training and site-

specific briefings. The OSC should ensure that the proper prevention devices or equipment are

available to personnel.

In an emergency, personnel should proceed to the closest exit with their buddies and mobilize

to the safe distance area associated with the evacuation route. Personnel should remain at that
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area until the re-entry alarm is sounded or further instructions are provided by an authorized

individual.

11.4 Emergency Medical Treatment Procedures

Any person who becomes ill or injured in the Exclusion Zone must be decontaminated to the

maximum extent possible. If the injury or illness is minor, full decontamination should be

completed and first aid administered prior to transport. If the patient's condition is serious, at

least partial decontamination should be completed (i.e., complete disrobing of the victim and

redressing in clean coveralls or wrapping in a blanket). First aid should be administered while

awaiting an ambulance or paramedics. All injuries and illnesses must be reported immediately

to the Project Manager.

Personnel who are transported to a clinic or hospital for treatment should take with them

information on the chemical(s) they have been exposed to at the site. This information is

included in Table 3-1.

Any vehicle used to transport contaminated personnel will be treated and cleaned, as necessary.

11.5 Fire or Explosion

In the event of a fire or explosion, the local fire department should be notified immediately.

The Site Safety Coordinator or a designated alternate will advise the fire commander of the

location, nature, and identification of the hazardous materials on-site.

If it is safe to do so, site personnel may:

• Use fire fighting equipment available on-site to control or extinguish the fire.

• Remove or isolate flammable or other hazardous materials that may contribute to

the fire.

11.6 Spills or Leaks

In the event of a spill or a leak, site personnel will:

• Inform their supervisor immediately.
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• Locate the source of the spillage and stop the flow if it can be done safely.

• Begin containment and recovery of the spilled materials.

11.6 Exposure to Bloodborne Pathogens

For purposes of this health and safety plan, personnel fall into the category of classification B

in Dames & Moore's Bloodborne Pathogens Program, which are jobs where required tasks

normally do not but could involve exposure to blood, bodily fluids, or tissues—for example, in

the event first aid or CPR is required. If exposure to blood, bodily fluids, or tissues occurs,

Universal Precautions such as the following will minimize the chance of contracting disease.

• Wash hands with soap and water as soon as possible after contact with blood,

bodily fluids, or human tissue from an injured worker. When handwashing

facilities are not readily available, antiseptic hand cleansers in conjunction with

clean cloth/paper towels shall be used and hands should be washed with soap and

water as soon afterwards as possible.

• Wear gloves when anticipating contact with blood, bodily fluid, tissues, mucous

membranes, or contaminated surfaces, or if breaks in the skin are present.

• Wear appropriate protective equipment at all times, including a mask and eye

protection, if aerosolization or splattering is likely to occur when attending to an

injured worker or when conducting normal work routines.

• Insure that mouthpieces and appropriate personal protective equipment are readily

available in first aid kits.

• Report immediately to the Site Safety Officer all sticks or cuts, mucosal splashes,
or contamination of open wounds with blood or bodily fluids.

• Dispose of all spills which contain or may contain biological contaminants in

accordance with policies for hazardous waste disposal. Until cleanup is complete,

an accident area should be roped off from other workers.
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The following work practice controls shall also be used to eliminate or minimize employee

exposure. Where occupational exposure remains after instituting these controls, personal

protective equipment shall also be used.

• Ingestion of bloodborne pathogens - Eating, drinking, smoking, applying

cosmetics, and handling contact lenses are prohibited in work areas where there

is a reasonable likelihood of occupational exposure. Food and drink shall not be

kept in refrigerators, freezers, shelves, cabinets or on countertops or benchtops

where blood or other potentially infectious materials are present.

• If handling potentially infectious bodily parts following dismemberment in an

accident, specimens of blood or other potentially infectious materials shall be

placed in a container which prevents leakage during collection, handling,

processing, storage, transport, or shipping. The container shall be labelled or

color coded according to labeling requirements and closed prior to storage,

transportation, or shipping. If outside contamination of the primary container

occurs, the primary container shall be placed within a secondary container that is

puncture-resistant in addition to the above characteristics.

• Equipment (such as drill rigs or equipment used in first aid response) which may

become contaminated with blood or other potentially infectious materials shall be

examined prior to servicing or shipping and decontaminated as necessary, unless

the site supervisor determines that decontamination of such equipment is not

feasible. A readily observable biohazard label shall be attached to the equipment

stating which portions remain contaminated. The site supervisor shall insure that

this information is conveyed to all affected employees, the servicing representative

and/or manufacturer as appropriate, prior to handling, servicing or shipping so

that appropriate precautions may be taken.

• Personal protective equipment - appropriate personal protective equipment will be

provided, such as gloves and mouthpieces in the first aid kit.

• All emergency first aid kits will contain red biohazard bags to contain waste

created in first aid/emergency situations.

Gloves will be worn at all times.

Containers will not be overfilled.
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Containers will be tightly closed or sealed prior to transportation.

Pools of blood, bodily fluid, tissue, or spills from biohazard waste

containers shall be cleaned up with sodium hypochlorite or Chlorox bleach,

1 part to 10 parts water.

Employees who have had an exposure incident will be referred for a confidential post-exposure

evaluation and follow-up. This will be made available within a reasonable time and location,

and performed by or under the supervision of a licensed physician or licensed healthcare

professional.

When an exposure incident is reported, the Project Manger will complete the Bloodborne

Pathogens Incident Evaluation Form and will immediately refer the employee for a confidential

medical evaluation and follow-up. This referral must be made within 24 hours.

11.6.1 Decontamination of Equipment

1. Clean spills from around equipment immediately.

2. Employees engaged in cleaning equipment shall use personal protective equipment

that will insure that there is no contact of potentially contaminated material with

skin or personal clothing.

3. Clean large equipment with a germicidal detergent or bleach (1 part to 10 parts

water), avoiding splatter or dripping. If dripping is reasonably anticipated, use

a drop cloth under the equipment being cleaned.

4. Wipe contamination from small, reusable equipment. Label the equipment with

warning labels indicating which parts are contaminated before sending it to an

appropriate location for reprocessing.

5. All cleaning materials and personal protective equipment shall be disposed of as

infectious waste or properly prepared for transport to a laundry as potentially

infectious laundry.

6. Wash hands after removal of personal protective equipment.
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12.0 HAZARD COMMUNICATION

12.1 General

The Dames & Moore Hazard Communication Program complies with the OSHA Hazard
Communication Standard (HCS) found in 29 CFR 1910.1200 and 29 CFR 1926.59, which

applies to any chemical present in the workplace in such a manner that employees may be

exposed under normal conditions of use or in a foreseeable emergency. Although waste
materials are excluded from the OSHA requirement, decontamination chemicals for sampling

apparatus or protective clothing (such as acetone or trisodium phosphate) and calibration
standards (such as isobutylene gas) require Material Safety Data Sheets (MSDS).

The principle of communicating the hazards of materials used in the workplace to employees

applies broadly to firmwide activities, from informational programs on the conduct of hazardous

waste activities to the firm's insistence upon adequate safety and health training. It is also

important for personnel to have an awareness of client concern for Hazard Communication due

to Federal, state, and local regulations directly affecting certain client activities.

12.2 Compliance Requirements

In order to comply with Hazard Communication Standard (29 CFR 1910.1200), Dames & Moore
has determined that:

• All containers of hazardous chemicals must be appropriately labeled or tagged to
identify the hazard and provide information on effects and appropriate protective

measures.

• Labels, tags, or signs must be properly affixed and visible at all times while a
hazard is present and removed promptly when the hazard no longer exists.

• Written information (MSDS) on hazardous chemicals in the workplace must be
available to employees working with the substance.

• Appropriate MSDS will be available to any contractor or subcontractor employees
working in Dames & Moore offices) or laboratories or at construction, excavation,

or other sites under Dames & Moore's control.
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• Hazard Communication Training should be provided to Dames & Moore
employees.

The Dames & Moore Hazard Communication program is further described in the firm Health

and Safety Manual, procedure HS 140.

Any MSDS required for this project are attached to this health and safety plan in Section 16.0
(below).
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13.0 POSTING OF NOTICE

Under provisions of Title 29, CFR Part 1903.2(a)(l), employers must post a notice, furnished

by OSHA, informing employees of the protection and obligations provided for in OSHA Act of

1970. A state provided form may be used instead of the federal. The state form should be

present whether or not the federal notice is used. Full-sized state and/or federal forms will be

used, not a small copy of the federal form that is attached for information purposes only in

Section 15.0 (below).

Where a site office is established, this notice will be posted in a conspicuous place or places

where notices to employees are customarily posted. When working out of the cab of a vehicle,

such notice is not required.
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14.0 TOXIC SNAKE AND INSECT BITES AND PLANTS

14.1 Poisonous Snakebites

Reactions from snakebite are aggravated by acute fear and anxiety. Other factors that affect the

severity of local and general reaction from poisonous snakebite include: the amount of venom

injected and the speed of absorption of venom into the victim's circulation; the size of the

victim; protection from clothing, including shoes and gloves; quick antivenin therapy; and

location of the bite.

First Aid Procedure

The objective of first aid is to reduce the circulation of blood through the bite area, to delay

absorption of venom, to prevent aggravation of the local wound, and to sustain respiration.

The most important step is to get the snakebite victim to the hospital quickly. Meanwhile, take
the following first aid measures:

1. Keep the victim from moving around.

2. Keep the victim as calm as possible and preferably in a lying position.

3. Immobilize the bitten extremity and keep it at or below heart level. If

the victim can reach a hospital within 4 to 5 hours and if no symptoms develop,

no further first aid measures need be applied.

4. If mild-to-moderate symptoms develop, apply a constricting band 2 to 4

inches above the bite, but not around a joint (the elbow, knee, wrist, or ankle) and

not around the head, neck, or trunk. The band should be # to \lh. inches wide,

not thin like a rubber band. The band should be snug but loose enough for a

finger to be slipped underneath. Watch out for swelling. Loosen the band if it

becomes too tight, but do not remove it. Periodically check the pulse in the

extremity beyond the bite to insure that the blood flow has not stopped.

5. If severe symptoms develop, make an incision and apply suction immediately.

Apply a constricting band, if this has not already been done, and make a cut in

the skin through the fang mark(s). Use a sharp, sterilized knife. Cuts should be

1/2 inch long, extending over the suspected venom deposit point. (Because a
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snake strikes downward, the deposit point is usually lower than the fang mark.)

Cuts should be made along the long axis of the limb. Do not make cross-cut

incisions. Do not make cuts on the head, or trunk. Apply suction with a suction

cup for 30 minutes. If a suction cup is not available, use the mouth. There is

little risk to the rescuer who uses his mouth, but it is recommended that the

venom not be swallowed and that the mouth be rinsed out.

If the hospital is not close, that is, if it cannot be reached in 4 or 5 hours, take the following

measures:

• Keep trying to obtain professional care, either by transporting the victim

to a place where medical care is available or by using an emergency

communications system to obtain medical advice.

• If no symptoms develop, keep trying to reach the hospital and give the

general first aid described above.

• If any symptoms at all develop, apply a constricting band, make incisions,

and apply suction immediately, as described above in steps 4 and 5.

Several other factors must be considered in cases of snakebite:

• Shock. Keep the victim lying down and comfortable, and maintain his or

her body temperature.

• Breathing and heartbeat. If breathing stops, give mouth-to-mouth

resuscitation. If breathing stops and there is no pulse, perform

cardiopulmonary resuscitation (CPR) if you have been trained to do so.

• Identifying the snake. If you can kill the snake without risk or delay,

bring it to the hospital for identification, but exercise extreme caution in

handling the snake.

• Cleaning the bitten area. You may wash the bitten area with soap and

water and blot it dry with sterile gauze. You may apply dressings and

bandages, but only for a short period of time.

• Medicine to relieve pain. Do not give the victim alcohol, sedatives,

aspirin, or any medicine containing aspirin. Some painkillers, however,
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may be given. Consult a doctor or other medical personnel for specific

medications that may be used.

• Snakebite kits. Keep a kit accessible for all outings in primitive areas or

areas known or suspected to snake infested.

It is not recommended that cold compresses, ice, dry ice, chemical ice packs, spray refrigerants,

or other methods of cold therapy be used in the first aid treatment of snakebite.

14.2 Poisonous Insect Bites

Spiders in the United States are generally harmless, with two notable exceptions: the Black

Widow spider (Latrodectus Mactans) and the Brown Recluse or violin spider (Lox Osceles

Reclusa).

The symptoms of a Black Widow spider bite are: slight local reaction, severe pain produced by

nerve toxin, profuse sweating, nausea, painful cramps in abdominal muscles, and difficulty in

breathing and speaking. Victims recover in almost all cases, but an occasional death is reported.

Field personnel should exercise caution when lifting covers off manholes, sumps, etc., since

Black Widow spiders can typically be found in these areas.

Scorpions

Scorpions inject venom through a stinger in the tail. In bites from the more dangerous species,

there are marked systemic effects within 1 to 2 hours. Fatalities have been recorded.

The symptoms of a scorpion bite are: excruciating pain at the site of the sting, nausea and

vomiting, abdominal pain, shock, and possible development of convulsions and coma.

General First Aid for Poisonous Insect Bites:

1. Minor Bites and Stings

• Cold applications.

• Soothing lotions, such as calamine.
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2. Severe Reactions

• Give artificial respiration if indicated.

• Apply a constricting band above the injection site on the victim's arm or

leg (between the site and the heart). Do not apply tightly. You should be

able to slip your index finger under the band when it is in place.

• Keep the affected part down, below the level of the victim's heart.

• If medical care is readily available, leave the band in place; otherwise,
remove it after 30 minutes.

• Apply ice contained in a towel or plastic bag, or cold cloths, to the site of

the sting or bite.

• Give home medicine, such as aspirin, for pain.

• If the victim has a history of allergic reactions to insect bites or is subject
to attacks of hay fever or asthma, or if he or she is not promptly relieved

of symptoms, call a physician or take the victim immediately to the nearest
location where medical treatment is available. In a highly sensitive person,

do not wait for symptoms to appear, since delay can be fatal.

• In case of a bee sting, remove and discard the stinging apparatus and
venom sac.

14.3 Tickborne Diseases

Lyme Disease

Lyme disease is an illness caused by a bacterium which may be transmitted by the bite of a tick
(Ixodes Dammini), commonly referred to as the "Deer Tick". The tick is about the size of a
sesame seed, as distinguished from the Dog Tick, which is significantly larger. The Deer Tick

is principally found along the Atlantic coast, living in grassy and wooded areas, and feeds on
mammals such as mice, shrews, birds, raccoons, opossums, deer, and humans. Not all ticks

are infected with the bacterium, however. When an infected tick bites, the bacterium is passed
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into the bloodstream of the host, where it multiplies. The various stages and symptoms of the

disease are well recognized and, if detected early, can be treated with antibiotics.

Removal of ticks is best accomplished using small tweezers. Do not squeeze the tick's body.

Grasp it where the mouth parts enter the skin and tug gently, but not firmly, until it releases its

hold on the skin. Save the tick in ajar labelled with the date, body location of the bite, and the

place where it may have been acquired. Wipe the bite thoroughly with an antiseptic and seek

medical attention as soon as possible.

The illness typically occurs in the summer and is characterized by a slowly expanding red rash,

which develops a few days to a few weeks after the bite of an infected tick. This may be

accompanied by flu-like symptoms along with headache, stiff neck, fever, muscle aches, and/or

general malaise. At this stage treatment by a physician is usually effective; but, if left alone,

these early symptoms may disappear and more serious problems may follow. The most common

late symptom of the untreated disease is arthritis. Other problems which may occur include

meningitis and neurological and cardiac abnormalities. It is important to note that some people

do not get the characteristic rash but progress directly to the later manifestations. Treatment of

later symptoms is more difficult than early symptoms and is not always successful.

When in an area suspected of harboring ticks (grassy, bushy, or woodland area) the following

precautions can minimize the changes of being bitten by a tick:

1. Wear long pants and long-sleeved shirts that fit tightly at the ankles and wrists.

2. Wear light colored clothing so ticks can be easily spotted.

3. Wearing tick repellents may be useful.

4. Inspect clothing frequently while in tick habitat.

5. Inspect your head and body thoroughly when you return from the field.

6. Remove any attached ticks by tugging with tweezers where the tick's mouth parts enter

the skin. Do not squeeze or crush it.
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Rocky Mountain Spotted Fever

In the eastern and southern United States this tickbome disease is transmitted by the infected
Dog Tick (Dermacentor Variabilis). It is important to note that the Dog Tick is significantly
larger than the Deer Tick. Nearly all cases of infection occur in the spring and summer,
generally several days after exposure to infected ticks. The onset of illness is abrupt and often
accompanied by high fever, headache, shills, and severe weakness. After the fourth day of
fever, victims develop a spotted pink rash that usually starts on the hands and feet and gradually
extends to most of the body. As with Lyme disease, early detection and treatment significantly
reduces the severity of illness. The disease responds to antibiotic therapy with tetracycline or
chloramphenicol.

Other Tickborne Diseases

Ticks transmit several other diseases, most of which are rare and occur only in specific areas.
Babesiosis occurs mainly in the Cape Cod area and eastern Long Island. Colorado tick fever
is similarly regional and occurs only among those, who live or work at altitudes above 4,000
feet.

14.4 Poisonous Plants

Characteristic Reactions

The majority of skin reactions following contact with offending plants are allergic in nature and
are characterized by general symptoms of headache and fever, itching, redness, and a rash.

Some of the most common and most severe allergic reactions result from contact with plants of
the Poison Ivy group including Poison Oak and Poison Sumac, the most distinctive features of
poison ivy and Poison Oak are their leaves, which are composed of three leaflets each. Both
plants also have greenish-white flowers and berries that grow in clusters. Such plants produce
a severe rash characterized by redness, blisters, swelling, and intense burning and itching. The
victim can also develop a high fever and become very ill. Ordinarily, the rash begins within
a few hours after exposure, but it may be delayed for 24 to 48 hours.
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First Aid Procedure

1. Remove contaminated clothing.

2. Wash all exposed areas thoroughly with soap and water, followed by rubbing

alcohol.

3. Apply calamine or other soothing skin lotion if the rash is mild.

4. Seek medical advice if a severe reaction occurs, or if there is a known history of
previous sensitivity.
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15.0 HAZARDOUS MATERIALS SHIPPING

15.1 Basic Requirements

The U.S. Department of Transportation (DOT) regulates the packaging, marking, labeling, and

transport of hazardous materials in commerce. Dames & Moore personnel may become

involved in transporting hazardous materials through laboratory, sampling, decontamination, or

other activities. For example, concentrated acid may be taken to a field site to fix a sample;

samples gathered for laboratory analysis could contain concentrations adequate to fulfill one or

more hazard class definitions and therefore be considered hazardous; or calibration gas may have

to be shipped to a field location. DOT allows the use of International Civil Aviation

Organization (ICAO) technical instructions, or International Air Transportation Association

(IATA) air shipping regulations; some air carriers (e.g., Federal Express) follow IATA

regulations instead of DOT domestic regulations.

Note that EPA hazardous waste regulations do not apply to samples taken from hazardous waste

sites due to the exclusion in the Resource Conservation and Recovery Act (40 CFR 261.4) that

exempts samples taken for laboratory analysis from EPA manifesting, transportation, and storage

requirements. However, classification and packaging of the samples as hazardous material, if

such is the case, is still required.

Whether the hazardous materials are samples, reagents, or other materials, DOT hazardous

materials regulations apply, and civil and criminal penalties are possible for noncompliance. In

particular, the person who offers hazardous materials for shipment or transports non-exempt

quantities of hazardous materials must sign a manifest declaring that the materials are properly
packaged, marked, and labeled.

Personnel involved in the transportation of any hazardous materials, whether preservatives,

decontamination or calibration chemicals, or DOT hazardous samples, must be trained. Section

8.5 above, Additional Training Requirements, summarizes this DOT requirement.

15.2 Shipping Identified Hazardous Materials

The Hazardous Materials Transportation Table (49 CFR 172.101) or the IATA List of

Dangerous Goods is the starting point for handling hazardous materials properly. By following

the instructions in the appropriate table and accompanying regulations, the proper container,

packaging, marking, labeling, and manifesting requirements will be met. Those who will be
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packaging or transporting hazardous materials should obtain a copy of the pertinent regulations.

What follows is information specifically on samples, since sample shipping decisions can be

difficult unless sample constituents are identified through DOT-related testing in a laboratory.

Samples that fulfill hazard class definitions have the same transportation requirements as other

hazardous materials; however, a problem arises when samples are presumed hazardous but the

constituents are unknown. For such cases the following guidance has been developed. Any

manifest, whether for identified hazardous materials or for samples considered hazardous, should

have:

• The emergency response phone number.

• The emergency response guide number next to each Proper Shipping Name.

• The letters "RQ" at the beginning of the Proper Shipping Name, when applicable.

15.3 Shipping Samples

The following general guidelines have been developed to aid in determining whether a sample

should be considered hazardous for compliance with the Department of Transportation (DOT)

and International Air Transport Association (IATA) shipping regulations. Samples may not

frequently meet the DOT or IATA definition of a hazardous material; however, the following

guidelines should be considered when shipping samples to prevent inadvertent shipment of

hazardous samples as non-hazardous.

Samples should be considered hazardous when any of the following conditions have been met:

• Samples of neat chemicals collected from drums or containers, of free product,

or of hazardous waste streams that are listed in the hazardous materials tables and

meet the DOT or IATA defnition of a hazardous material.

• Liquid samples that have a pH of less than 2 or greater than 12.5. Samples

preserved in accordance with SW-846 or 40 CFR 136 that are preserved with

acids or bases are not considered to be DOT hazardous by reason of low or high

pH; but this does not preclude the sample from being hazardous due to its other

characteristics.
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• Samples that are believed to contain hydrocarbons (including chlorinated

hydrocarbons) and exhibit a head space reading of 10 ppm or greater.

• Samples that contain radioactive materials with an activity of greater than 0.002

microCuries/gram.

• Samples containing pesticides in concentrations that may potentially approach the

percentage concentrations listed in Table 3.6.D of the IATA regulations. Note

that most pesticides listed in this table must be at a concentration of 10,000 ppm

or greater to be considered hazardous.

Samples that do not meet the criteria of a hazard class or division are not considered hazardous

and do not have to be shipped as a hazardous material.

It is believed most contaminated soil and water samples that exhibit headspace readings in excess

of the above criteria will have Proper Shipping Names of "Environmentally hazardous substance,

liquid, n.o.s. UN 3082" or "Environmentally hazardous substance, solid, n.o.s. UN 3077." The

packing group associated with this Proper Shipping Name is always Packing Group III. This

will not be the case when samples collected exhibit significant amounts of free product, the

sample is saturated with product, or immiscible liquids are present that meet the definition of

a hazardous material. Such samples should be called "Flammable liquid, n.o.s. UN 1993" or

whatever Proper Shipping Name best applies to the specific conditions. The packing group for

these materials will generally fall into the Packing Group II category, or whichever Packing

Group is associated with that Proper Shipping Name, unless that material does not meet the

criteria of the assigned Packing Group.

The particular requirements for samples shipped from this site are:

• [insert proper shipping name and UN/ID number]

• [insert the specification number for inner and outer packaging]

• [insert other special instructions; e.g., "Cargo Aircraft Only," etc.

The bullets above should be repeated for each sample type they apply to; e.g., samples of

free product from beneath a leaching UST, soil samples from Area A, etc.
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16.0 FORMS

The following forms will be provided to the SSC during final preparations for departure to the

job site:

• Federal Safety Poster

• Daily Instrument Calibration Checksheet

• Air Monitoring Data Sheet

• Plan Acceptance Form

• Plan Feedback Form

• Accident/Exposure Report Form

• Site Safety Briefing Form.

The Plan Acceptance Form will be filled out by all employees working on the site. The Plan
Feedback Form will be filled out by the SSC and any other on-site employee who wishes to fill
one out. The Accident Report Form will be filled out by the Project Manager if an accident

occurs. The Site Safety Briefing Form will be filled out by the SSC and signed by all persons
who received the site safety briefing.

ALL COMPLETED FORMS SHOULD BE RETURNED TO THE OFFICE OSC FOR
RETENTION IN PROJECT FILES.
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The Occupational Safety and Health Act of 1970
provides job safety and health protection for workers by
promoting safe and healthful working conditions
throughout the Nation. Requirements of the Act include
the following:

^Employers
All employers mi-st lurr.isn to employees employ™-.: and ) place of
employment free from fecogn;:«d haards thai are causing of are likely lo
ffV death of serious ham to employees. Employ;:? mai comply witn
occupational safety and health sancar:s issued uns-; me Act

Employees must comply witn all occipa'.iorji salety jr,; health siana-;s,
rules, regulations and O'ders issued under the As irj! «p;iy to their own
acions and conduct on pe job.

The Occupational Sar-ry and Health Adminislrjlion (3SHA) of the U S. .
Departmtnl ol labor has me primary responsibility is.' administering the
A2, OSHA issues occupational salety and htalth stan^-:s. and its
Compliance Safety and Heacn Officers candja jotsile irjjections lo help
ensure camplance with the Act.

•̂ Inspection
The Ad requires that a 'epieser.aiivt ol the employer and a representative-
authorized by the errjloyees be given an opportunity lo accompany the
OSHA inspector lor the purpose ol aiding the inspection.

Where there is no authored employee representative, the OSHA
Compliance Officer mist consul! with a reasonable na-5er ol emptay-es
concerning safety and health conditions in the workplace

*»Complaint
Employees or their repr-sentatives have the right to liis a compi:.nl with
the nans! OSHA office requesting an inspection if they bei.evj unsafe or
unhainiul conditions exist in their workplace. OSo* will wirrt/iold. on
requst names ol employees complaining.

The Ad pfovides that employees may nol be d:scra-)«d or
discriminated ac^;nst in any «y lor lilmg safety a" -eaiJi complama or
tor otherwise e«r«inj their rights under the Act

Employees who believe they rave been d.:sc.'iniri:«i a^:nsl ray (iie i
campUint with their nearest OSHA oMice within 30 says o! the allej*d
dischminalion.

-Citation
8 upon inspection OSHA believes an employer has violated the Act a
cation alleging such violations will be issued lo the employer &&

citation will speciry a tine yf-.-i w-.cim which the alleged violation must
* be corrected

The OSHA citation must be prominently displayed al or near the p!ac*
ol alleged violation lor three &/s. or until il is corrected, whichever is
later, to warn employees ol da,njerj that'may eiisl there.

'Proposed Penalty
The Ad provides lor manJatsry prjllm against employers ol up to
11,000 lor each serious violation and lor optional penalties ol up to
tl.OOO lor each nortserious Delation. Penallies al up lo SI.000 per Say
may be proposed lor failure to correct violations within ne proposed lime
period. Also, any employer whs willlully or repeatedly violates the Act may

. be assessed penalties ol up',: JiO.OOC lor each such violation.
Criminal penalties are also provided for in the Act. Any willluf violation

resulting in death o' an employee, upon conviction, is punishable by a Tine
ol not more than S10.000. or by imprisonment lor not more than sir
months, or by both. Conviction ol an employer after a lirsl conviction
doubles these maximum penalties.

Voluntary Activity
While providing penalties lor violations, the Ad also encou.ijes efforts By
labor and management, belore an OSHA inspection, to reduce workjlace
hazards voluntarily and to tfev-lop and improve safely and health proc/rams
in all workplaces and industries. CSHA's Voluntary Protedion Progrvris
recognise outstanding rfotts ol this nature.

Sued voluntary action should initially locus on the identification and
elimination ol haards tot co-id ajse death, injury, or illness lo
employees and supervisors. Then are many public and private
organiations that can provide inbrrrjtion and assistance in this effort, i|
requested. Also, your local OSKA office can provide cor-siderible help art

. advice on solving safety and health problems or can refer you lo other
sources lor help such as training.

-Consultation
Free consultative assisUnce. • 'Soul cilalion or perarty. is available lo
employers, on request through OSKA supported programs in mosl S5ie
departments ol labor or health.

More Information
Additional information aid
copies of the Act specie
OSM safety and hurs
sandarts. and other
applicable regulators nay be
ObOined Irom your employer
Of bom the nearest OSnA
Regional Otfict in ne
following locations

. Georgia
Boson. I
Chica;o. Illinois
Dallas. Teas
Denver. Colorado
Kansas City. M ssojri
New York, Ne» You

Tele3l;ne numbers fflf these
c-ices. and additional area
ctficz localions, are listed in
the telephone directory under
De Un.i*d Sates Department
ol Uior in the United Stales
Government listing.

Washington. D C.

CSHA2203

William E. BroO. Secreary ol Ubor

U.& Department of Labor
Occjpa'.o-.ai Salery ana he»iin Aommisvanon



D A I L Y I N S T R U M E N T C A L I B R A T I O N CHECK SHEET

PROJECT NAME:
PROJECT NUMBER:
INSTRUMENT(S):
SERIAL *(S):

Date Pure Air
(Y/N)

Ci l ibrt t ioo
Gas (PPM)

B i t t e r y Check
(Good/Bad)

Calibrated
By R e m a r k s

PROPER CALIBRATION OF INSTRUMENTS SHALL BE CONDUCTED IMMEDIATELY
PRIOR TO SITE ACTIVITIES. USING FELT TIP PENS/MARKERS OR SIMILAR
ITEMS IS NOT CONSIDERED PROPER CALIBRATION AND IS NOT ACCEPTABLE.



SAMPUO BY:

DAU:

INSIRUMEMI USED:

Al» HOttHOKIMC DATA Slim

PROJECt NAMt£:

PROJECT NUMBER:

CALIORAIION DAIE:

ESIINAIED WIND DIRECIION: O N OS DE O U O N E OKU USE

ESIIMAIEO UIND SPEED: 0 CAIN D HCOERA1E D SIRONC

FIELD ACIIVIIIES:

0 SU

BACKCHOUMO LEVEL: LOCAIION:

6n^>l«
tt\«4x-r

1

?

3

4

5

A

7

B

9

10

T!P« Our at ton
(Nlrait««)

Location
s > * . . ' ••

RrwJInQ
(PTM)

- % Cun urttt -



PLAN ACCEPTANCE FORM

PROJECT HEALTH & SAFETY PLAN

INSTRUCTIONS: This form is to be completed by each Dames & Moore employee to
work on the subject project work site and returned to the Office Safety Coordinator prior
to site activities.

Project No.:

Client/Project:

Date:

I represent that I have read and unders tand the contents of the above Plan and agree to
perform my work in accordance with it.

Signed Signed

Print Name Print Name

Date Date

Signed Signed

Print Name . Print Name

Date Date



P L A N F E E D B A C K FORM
(OPTIONAL)

Project Number:

Project Name:

Date:

Problems wi th p lan requ i rements :

U n e x p e c t e d s i t u a t i o n s e n c o u n t e r e d :

R e c o m m e n d a t i o n s fo r f u t u r e revisions:



& MOORE
Accident/Exposure Report

EKPLCTEE

KCXE ACOIESS

S E X : KAU

O F F I C E M.

KOUtS

It*

O F F I C E IOCATIW_

PEI DAT HOUS P£« WfK

D A T E Of I I I T K

HO.

SOCIAL S E C L K J T T X 0 . _

PATE 0^ K J t E .

TOTAL

Witt DIB A C C l D E l i T CCCJI7 AODl£J$X_

COLMTT ON TEt_

VKAT WAS EK?LOTEE &OIXC VHEK 1XJU8ED? (IE SPECIFIC).

HOW 010 THE A C C I O E k T 0» OCCJS? (CESC*II£ r"ULLT)_

VKAT S T E P S C3JIO IE TAXEM TO PIEVJKT SUCK AX OCOJ«REKC£7_

OBJECT C< SUISTAJICt THAT DUECTIT IHJUREO EWLOTEE

T« IlfAKT Ot IU»t«_

kXM£ AW A22IESS Of P X T S I C I A X

If XOSPJTAU2EB. MAXJ AJO A5D1ESS Of ICS^ITAL

DAT£ OF )HA«T/1U»IESJ 1IK£ Of OAT_

KAS EKPICTEE lETUtMES TO UDtC7 I f T E S - D A T E lETUtKEO

PAST Of IODT A f ' E C I I O

__ L«$ OF WE C« NOtE DAT OF WC«t7 TES/KO_

IF T E S - D A T E LAST UC*«0

_ D I D EHPIOTEE D I E T I F T E S - O A T E

CSKPLETW IT ( P I I I T T ) .

T I T L E

IICKATUIE.

DATE

An accident /exposure report must be completed by the supervisor or s i te safety o f f i ce r
Immedia te ly upon l e a r n i n g of the Incident. The completed report must be i m m e d i a t e l y
t r ansmi t t ed to the o f f i c e a d m i n i s t r a t i v e nanage r .

HS 210A C.



SITE SAFITY BRIEFINGS

Job Naze Nu-ber

Date Start Tine Cocpleted

Site Location ;

Type of Vork (General).

SAFETY ISSUES

Tasks (thi* shift)

Protective Clo:hing/Equipaent_

Cheaical Hazards.

Physical Hazards.

Control Methods

Special Equipment/Techniques.

Nearest Phone

Hospital Ka=e/Address

Special Topics (incidents, actions taken, etc.).

*************VI

A7TESPEES

Print Naae Sign Naae

Keeting conducted by:





Material Safety Data Sheet
from Gtr.iurr.'s Reference Collection

Cer.ium P-jblishir.g

Schenecady, NY 12303-1836 USA
(518)377-8S55 CENJUM PL'ILUKNO

No. 674

ISOBUTYLEVE

Issued: November 1988

SECTION 1. MATERIAL IDENTIFICATION 27
Material Nine: IS03UTYLENE

Description (Orijln/Uses): Obuiaed frcra re faery ne»=j by absorption oo 65% sulfuric acid
xt 59'F (15'Q. Ustd priaiarSy to product diisobaryleae, trisen, butyl rubber, tad other pclyncrs; also
used LO produce aa'Joxidazis for foods, plastics, aad packaging food suppleracati.

Other Designations Issiulsae; 2-Meihylpropeae; jo/nma-Buryleae; CHj-QCH,),; CAS No. 0115-11-7

Manufacturer Cca'-act your supplier or disributor. Coasult the laiest edition of the Chemicalwetk
Buyers' Guide (Geaiaa re/. 73) for i list of supplier!.

HMIS
H 1
F 4
R 0
PPG'
•See sect. S

NFPA

R 1
1 1
S 1
K 4

SECTION 2. INGREDIENTS AND HAZARDS EXPOSURE LIMITS
Isobutyleae. CAS No. 0115-11-57 CalOO

'Mccitor N1CSH, RTECS (UKE90COO). for additional data.

OSHA PEL
None Established

ACGIHTLV.19W-89
Nooe Established

MOSH REL
None Es'-ablishtd

Tosdclry Data*
Rat, Inhala t ion, LCS: 620 g/a' (4 Krs)
Mouse, iLhala-Jca. LCS: 415 g/a' (2 Hrs)

SECTION 3. PHYSICAL DATA
BoUbjPoist: -19.6'F (-4.9'C)
Melting Point: -120'F (-UO'Q
Vapor Decslty (Air si): 1.9
SpeelHe Gravity (H,0 si): C» 0.6

Appevince ind Odor: A ccioricsj, eiready flin=jblc gu; odor sol lisi^i.

•Iiobutyleae is very ioVjb'e is ilcohol, e'Jier, izi juL'urie icid.

Molecular Weight: 56 Gra=vMole
SolubiUrj-in Wi t e r (%) : Icsoluble*
% VoUUle by Volume: 100

SECTION 4. FIRE AND EXPLOSION DATA
Flash Point* Auioigru'u'on Temperature: g69T7-i65'C) j LEL 1.8% v/v UEL- 9.6% v/v

a^ Meila: hsbu>le=e gu is u eirezsely n»=ible g« C-.at his a subsusUa! explosive ai'-gu range. For isobuiylcae fires,
the rcio:=>e3<!cJ fire-fightcg uxhsique is to stop the flow of gu j-sttid of eiLiaguhhig the fire. If the fla=xs are extiaguiihed aid the
isobuiyleoe jis cos'J:«:s ts escape or Itai. aa explosive aij-j« mixture eas fora quickJy and igaii* wiLSout wanbj. A resulting explosion
could cause grta'-rr ii^igt uu.i3 that which would be caustd by aJlowirg ihe fire to bum itielf out. If Lhe fre aujt be exiliguished » a'Jow
safe iczus to shuuff va.'vts. rtso=eadtd eitiaguishirg igeats iaelude COa aad dry cheaical. Unusual Fire or Ejrploslon Ka'zarcis: b
zsacy eases, the preferred s'jaiegy is to allow the flases to caaiisue to bara aad Lo cool the surrousdisgi wiLh wairr spray to prevre! ignitioa
of Dearby cocbusL'bles. babatyleae gas is htavier thaa air asd caa collect is low-Jyicg, confbed spaces. Po^aL-ally explosive ai;-gas
nixiures are ejpetiaJly likely to build up in such in area, so eater it *iih exrcae cautioa whether or not it is preseaUy involved a i fre.
Possible sources of igai'Joa oust not be brought icta any area suspecttd of conLaiaiag subsuatia! cooceara'Joss of isoburyleae gas.
FLre-rigbtlng Procedures: Wear a KlT-conLained breathirg apparatus (SCBA) wjih a full facepiece operated in the pressuie-deauad or
positive-pressure oode.

• Su (Geaiua rtf. 6) rtporj a flash poiat of-105'F (-'76'Q for isobutyleae.

SECTION S. REACTIVITY DATA
Subility/To!}QerIutloc: Isobutyleae is suble in closed, pressuriisd coataiaen during rouuae operaiiocs at rocsa tezperaiure.
Kazardoas polyaerlia'Jot ca==oi occur. Cbeolcal InconpatlbllJtles: Isobutyleae can react daagerously wiih sroag oxidizing cj'-irii'.s.
Conditions lo Avoid: rr^cc! exposing isob^ryleae to any source of ignition such u o op<n flaae, sparks, lighted tobacco products, or
sieaa lists. Haurdcus Products of Decomposit ion: Jsobuiylea* fires caa produce tcxic gases such as carbon isoaoxide (CO) or lower-
zaoJerular-weight hydrxarboas. Coraraenls: The exrrae fla^s:abiljry of isobuiyleae ceaas uSat any rea;:iocs iovolvisg this caierlal.
bcludLig acahazirdous ctts, sasi be pcrfc.-oed carefully ia order to preveal fires aai'or explosions. _

SECTION 6. HEALTH H A Z A R D INFORMATION
Orcloojtskiiy: Ivci;>:c:e is noilis'-id is i ca.-::3*jc3 by the NTP. 1ARC. or OSHA.
Sussarj- of RlsVj: Iscb^:v!e3e is a sispic ajphyxiasL As such ii w-JJ 501 cause sipifieaai physiological respoases. bu: it c*= e1:'̂ :*^ t
c/aisaa: re^uL-td aizxspheric cxygea level . Sigr.Llciat displacezscsi by L'cbu'.yJeae res-;!Ls ia aa oxygea-de.'ieies: aL=cs?h«rt *-:-w. =o

^ «"i-u£ prrpc-.;iy. Asphyxjai ioa .'juJilics us occur especially ia ccafiaed. Ic*-!>irg, poorjy veaL ;!aiid jpj^ci because iscb^ry-



No. 674 ISOBUTYLENc 11.'!8

SECTION 6. H E A L T H H A Z A R D I N F O R M A T I O N , cont.
Icae gas is alscsi tu.i;e as dcr.se as air itself (see seel 3). Me cHcal C o n d i t i o n s Aggrava t ed by Long-Tern Erpcrjre: None reported.
Target Organs: Nose rzpor^l. Primary Entry: lahaJaijaa. A c u t e EfTrcLs: laitial symptoms of the effects of s imple asphyxia;!
gises arc rapid respiration aad air huzger, diminished mental alertness, iri impaired m u s c u l a r coordisatioa. Continuing lack of oxygen
causes f a u l t y judgment, dcpre i s icn of al1 seasaticas, rap id fat igue, lai erao'.ioaaJ instabij i ty. As LSe asphyxia continues, nausea; vomit-
icg; prcsraiica; loss of coascicassesi; aad, finally, convulsions; d::p — ma; ard dea:h caa occur. Chronic Effects: None reported.
FIRST AID: Inhala t ion. Would-be rescuers need ta be concernd about thei: cu-a safety when entering confined, poorly ventilated,
cxygen-deficicn! areas. Self-contained breathing equipment must be jcidiJy available for rescuers. Station standby wcrkerj outside the
immediate ire a so Lha: they caa summon add i t iona l help if it is need id. Reacve the exposed person to fresh air; restart and/or support
his or ha breathiag as aeided. Have qualified medicaJ persccae! aiziais'^r cxygea as required. Comments: The eireme flammability
of isobutyleae gas warray special attention even dar ing rescue operations. Rescue personnel cast not smoke. All emerjeacy laaps aad
floodlights thai aust b< lowered iato eoclcsed areas for rescue operatic:! must b< eiplosica proof. Obtain this equipment before any
emergency occurs aad cike it accessible to eaergeacy-nspoase personnel. Get medical help (In plant, paramedic, community) for
• 11 exposures. Seek prompt medical assisuace for f.T.her treaLoent, oburvaticn, tad support after first aid.

SECTION 7. SPILL. LEAK, AND DISPOSAL PROCEDURES
Spill/Leak: Trtsi er.y Lsok+'yler^ f c j ltd cj an ejr^rgcncy. if Lhe ItiiJcg gas has no! ye! ignited, ase water spray la direct flaaaable gas-
air cixtrts away froa sources of ignition. Extinguish all sources of igsitio: as quickJy u possible; however, if Lv,e leaking gas is burning,
do aot aitrapt lo extinguish the fitaes until the source of the isoburylcas gas is located aad sealed. Otherwise, flaazaable isobulyleae gas-
air mixtures caa explode wi thout wirajag aad cause widespread daaaje Lha! n'ghl aot have occurred if the original fire had been allowed
lo bum itself ouL If it is necessary- La extinguish isoburylene flioes i: order to gain access to a shuloff vaJve, use dry chsaical or carbon
dioxide as extinguishing agents. Waste Disposal: Contact your supplier or a licensed ccatractar for detailed reccarar:da:icns. Follow
Federal, slats, aad local regulations.
OSHA Designations
Air Contan-Jnzat (29 CFR 1910.1000 Subpart Z): Not Lisi±d
EPA Designations (40 CFR 302.4): Not Listed

SECTION 8. SPECIAL PROTECTION I N F O R M A T I O N
Resplraior: Foilcw OSHA respirs'.or regulaticas (29 CFR 1910.134). Fcr emerjeacy or oonroatiae operations (Isais nr cleaning reactor
vessels aad storage taais). wear aa SC3A. Warning: Air-purifying respiratars will no: protect workers ia oxygen-deficient atmospheres,
which lack warning properties; to work ia thea safely requires that a: SCBA be worn. Vent i la t ion: Install aad operate general aad local
maximum, explcsioa-proof vent i la t ion system:s powerful eaoagh ta main tain airbarne levels of Lhis material below the lower explosive limit
cited ia section 4. Loci! exhzast ventilation is preferred because i: prevents dispersion of the contaminaa! into the general wort area by
eliminating it a! its source. Ccnsult the latest edition of Genium reference 103 for detailed recommendations. Safety Stations: Make emer-
gency eyew-ash stations, sa/cty/quick-drench showers, and washir.g facilities available ia work areas. Contaminated Equipment: Contact
lenses pose a special hazard; soft lenses say absorb irritants, and all leases concentrate thea. Do r^>i wear contact lenses in any work area.
Comments: Practice good persona! hygiene; always wash thoroughly a/tir us ing this material aad before eating, driaiicg. smoking, using
the toilet, or applying cosmetics. Keep it off your clothing and equipment. Avoid transferring it from you hands ta your mouth while eating,
drinking, or smoking. Do no: eat, drizk, or smoke ia any work area. Do col inhale isoburylene vapor.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS
Storage/Sejrejation: Store iseburyieae ia closed, prtssuriird containers ia a cool, dry, weU-veatilated area away frcm sources of ignition,
combustible materials, tzi strong cxidiiers. Protest conLaiaers (—- physical damage. Engineering Controls: Make sure all eagiaee.riag
systems (production, transportation) are of maximum explcsica-pmof desigs. Elecrically ground and bond all containers, pipelines, etc..
used in shipping, transferring, reacting, production, and sampling cperjtic-as to prevent static sparks. Comments: Isoburyleae is an
extemely explosive aad flammable gas. It mast not be exposed lo any possible source of ignition ia work or storage areas.

Transportation Data (49 CFR 172.101-2)

DOT Shipping Name: Liquefied Perolrjm Gas
DOT Hazard CUss; Flammable Gas
ID No. UN 1055

j DOT Label: Flammable Gas
DOT Packaging Requirements : 49 CFR 173.304. JJ4, .315
DOT Packaging Exceptions: 49 CFR 173.306

I IMO Shipping Name: Isobuiyieae
IMO Hazard Class 11
IMO Label: Flammable Gas

Rtftrences: 1.6, W-94. 116. IP. 120,122.
:L»b!li;) of ::?::t7X.et kett for pu.-c.k.
i rapoeiibiLiT. Ticrt/ott, iXSou

ciledi to ••i. ta — jura M rtpraitJCMi isd Br^-na K
c: rj:ii>.!;:j rf i^>. i».'oTJ«iee for i-pliuuo

-̂70*0 or Tor trine jc=ta a! rj i»t

Pre?arBdbyPJIgoe ,BS

IndasiriaJ Hygiene Review: DJ Wilson. CIH

Medical Review: W Silverman, MD



Material Safely Data S,K.eet
R«C'J"»9 u^Sti L'SOL Si'e'y «^3 H«I-.H
'5' Sncyi'S £mc.cy.i«-.t (25 CF3 ' 9 ' 5 )

U.S. Department of Labor
Occusi!'C-a ! Sa'eiy ana man* Aamini$::i:ion

Cv.S NO '.216-0074
Ei»i '«ion Oa:e CS-'3i .'66

PREPARED 1/10/36

*«ctlon I
M a n u f a c t u r e ' s N'ame

ALCONOX, INC.
Emeroency Teiepnone Numoer

( 2 1 2 ) 473-1300
Aaar»s$(Number.Sirer. . City Sate ne ZIP Code) Cnemiciirvame

215 PARK AVENUE SOUTH anc Synonyms N . A .

NEW
T r » o « N a m e

YORK, N . Y . 10003 ana Synonyms LIQUI-NOX

Chemical Fo'muil
Fim.iy ANIONIC DETERGENT N . A .

&«c1lofl II - Hai.rdoot lrvflrtdl»nU

PtlnU, PrtMrrrtlftt, tod TLV (Units) Atlofi and U.tilltc Coding* TLV (Units)

Pigrnenls
NONE

Caiafysl
NONE

Vehicle
NONE

Solvents ETHYLiNE L-LiCUL MONO-
BUTYL ETHER

A<XSlI1V" NONE

Omers
NONE

A 25

SaseMe:ai
NONE

Alloys

NONE
MeiallicCcaimjs

NONE
Fiiie' We:ai
Pius Ccaung or Core Fiux NONE

Ome-s
NONE

Mliturti of Othn- Lkjuldi. Solldi or G«*«*

TLV (Units)

NONE

Section III • Ptiyilcil Dili

Boiling Pomi (*F)

Vapot Pressure (mm Hg )

Vapor Density (AIR«1)

210

NO DATA

NO DATA

Specific Gravity (H,0«i)

Percent volatile by volume Ct)

Evaporation Raie
„, SLOV.'ER THAN

1.065

34

ETHER

Soiub-'rty m Waier
COMPLETE

Apcxirince ind Odor
YELLOW LIQUID - PRACTICALLY ODORLESS

S«ctton IV • Flrt and EipJotJon Hizjrd Dal*

Flasn Point (Method Usei)
NONE (CLOSED CUP)

Flammaoi* Limits
NA

161 ;NA
uei

NA

ExirguishingM*d« WATER, C02, DRY CHEMICAL, FOAM, SAND/EARTH

Speeiil Fat Fighting Procures ~~~~
FOR FIRES INVOLVING THIS MATERIAL, DO NOT ENTER WITHOUT

~ P R O T E C T I V E EQUIPMENT AND SELF CONTAINED BREATHING APPARATUS

usual Fat and Explos>or,
NONE

P»gt 1 (Conilnu»d on Rtrtnt* Sld«) CS«»-?0



Section V - Htilth Huird Dtti

NO DATA AVAILABLE

r M c c t s o - O ^ M ^ j - c CONTACT WITH EYES AND M'JCOUS ME.M3 RAKES MAY 5E I R R I T A T I N G

gene, f,5:A,cP-oc«..es ZYES-FLUSH WITH PLENTY CF WATER FOR 15 MINUTES. SKIN-FLUSH

WITH PLENTY OF WATER. INGESTION - INDUCE VOMITING AND

CONSULT A PHYSICIAN.

S»ellon VI • H»»ct!vlty DiU

SiaS'My Uns!ac«e

S:as'e
X

Conations 10 Avoid VOK~

ats 10 A»O«)
STHONG OXIDIZING AGENTS

Haiaroous Decomposition Products rn _n
CO, C02/ S02, MAY BE RELEASED ON BURNING

Ha:araous
Po'ymenjalion

May Occur

vVih SG: Oc:-j'
X

ConOitiOP.s 10 Avoid
NONE

Section VII • Spill or Lt«k P;oc»dur»»

Sie?sioo«Tj.«nir. Case V3:e-'a j.-s Se'«ss«:or Semes --=T>T -^•.wf-
R̂I.-.L fQAy.S PROFUSELY. RECOVER AS MUCH AS

.' POSSIBLE WITH ABSORBENT MATERIAL AND RINSE REMAINDER TO SEWER.

-MATERIAL IS COMPLETELY BIODEGRADABLE.

waste D.SPOS. . e-noo £MALL QUA.NTITI£S ̂ y BEDIS;OSED QF

SHOULD 3S SOAKED UP WITH ABSORBENT MATERIAL AND DISPOSED OF

ACCORDING TO LOCAL REQUIREMENTS FOR NON-HAZARDOUS DETERGENT.
Svctlco VIII • Sp»cl*l Prolrctlon Information

Proie<i>on i Specify Typ«)
NOT NECESSARY

Ven:it?iion LocaiE.na-.-st NORMAL

Mechanical (Ge-.e-a'i M ,I* . f\ .

Protective G«ves
REQUIRED

N . A .

Clher N . A .
Eye Pioteciioo

REQUIRED
Cr.net Protective EsUipmeni

S«cUon IX Pr»cjuLk>ni

Precautions to c* Tj»en m Handii.>; and Stonr%g x-/^vr. »,—«.,
NONE REQUIRED - VISCOSITY OF MATERIAL INCREASES

AT VERY LOW TEMPERATURES.
Ov*er Precautions

N0 SPECIAL REQUIREMENTS OTHER THAN THE GOOD INDUSTRIAL HYGIENE

AND SAFETY PRACTICES EMPLOYED WITH ANY INDUSTRIAL C H E M I C A L . "
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ACCI : H101S-OI
CAI NOl AlOtCIll

PACE: I

PO MORI O I 4 9 2 - O I 4 - S 3 S S

• «N i in ic AC in.•
• i HI in ic Aril)"
• «NI inic ACID**

MAIERIAL S A F E I Y tlAIA Sl l f f l

tMFiir.rHCV HIIMIII n i iimi i»f.-MHO
ClliMlnVC A S S I S I A N C E : IIUO I 4 i 4 • » JOO

T I Mil n \CI IMI If 1C
C H I M I C A I D I V I S I O N
I lllAlitHf LANE
> A | M LAWN HJ OH IO
UOII llt-HOO

mis ixrnnMAiinM i% Hti icvcn in HE AccuRAir AMU nEPiirsriiis nil nrr.i
Hit nhHAi ION ci 'MRfMltv A V A I I A B I I in us. HOWEVER, we MANE NO WAMMAHIV nr
MI nriiAMIAnii l if on AHI oimn WAKDAHI* . cm-iKSS on IHPI icil. wi ill nisi'lci in
MICH iNfon»AiioN. ANII wt AsstiMt HO iiAniinv ncsiiLiiHC rnoH MS use. usens
inoian HAKE tiicix OWN IHVCSI ICAI IONS 10 OCIEKMINC flic SUIIABII I I* OF HIE
INFOMMAIION rod IHIIM PAMIICULAM PURPOSES.

SUtSIANCt lOtHllfICAIION

SUISIANCtl ••NIIHIC ACIO«
CAS-NUMBER. 7 H 7 - 3 T - 2

IRAOE NAMES/SYNONYM*!
AQUA FORI IS j WFNAj RFMA; HYDROGEN NIIRAICj A2OIIC ACID| NI IRYL IIYUROXIDE;
HI IAL; SICC 41IIS2t| UN 1O1I]
A2OO; A20OCJ A1OOJ) A2O2) A2O»Cj ASOI; A 4 § J J A2OOSI) AlflC; A4(l| IINO1;
ACCItSSO

CHIMICAI F A M I L Y l
INORGANIC ACID

MOLECULAR FORMULA I II-H-OJ

MOLECULAR HE I Gil I I «1.OI

rinciA KAIINOS (SCALE O - l l l HEALIII'l FIDE-O n E A C I I V I I Y ' l PEIIS I SIENCE -O
NFPA RAIINGS ISCALE O-4II MEAIIHO FIRE'O R E A C I I V I I Y ' D

COMPOHENIS AND COHIAMINANIS

COMPONENIl N I I R I C ACID PEDCENI: 7O

COMPONENIl WAIER PEKCENI: IO

OIHER CONIAMINANISl NONE

(IPOSIIRE L I M I I S t
HI in 1C ACID;

1 PPM It MG/M1I OSHA IWAJ 4 PPM | IO Mf./Ml) OSHA SIEL
1 PPM It MG/M1I ACT. Ill IWA; 4 PPM I IO MG/M11 ACOIH SIEL
2 PPM NIOSN RECOMMENDED IO HOUR IWA

1000 POUNDS SARA SCCIION JO2 IIIRESIIOIO PI A WMI MO QUANIIIY
1000 POUNDS SARA SECIION 1O4 REPORYABIE OUANIIIY
IOOO POUNDS CCRCLA SCCIIOH IO] REPORIABLE OUANIMY
SUBJECI IO SARA SECIIOH 111 ANNUAL IOXIC CHEMICAL RELEASE DEPORIIHG

PHYSICAL DATA

DESCRIPIIONi COLORLESS TO PALE YELLOW LIQUID Wllll A SUFFOCAIINC ODOR.

BOILIHQ POINIl 1*1 F 1(1 Cl MCLIINQ POINII -44 F 1 - 4 2 Cl

S P E C I F I C G R A V l l Y l I.SO2T » 11 C VAPOR PRESSURE I 47.9 MMIIQ f lo C

EVAPORAIION R A I E t NOl AVAILABLE SOLUIILIIY IN W A I E R l VERY SOLUHLE

VAPOR OENSIIYi 3.2

SOLVENI S O L U B I L I I Y t SOLUBLE IN tHIER.

Milt AHO EXPLOSION DAIA

r inr AMD Exrinsinii n«/Ann:
NLlillUintl (HIE IIA2AHO MIIEN EXPOSED IO IIEAI OR FLAME.

HKHMZrn: o«ini7fns OECOMPOSE . E S P F C I A V H «niEH I IEAIEO. 10 T I E I D o»*r.fH on
UIIIIR CASES WHICH Wi l l INCIIEASE HIE BURN INC HA IE OF roMOOSI IOtr MAII I I I .
rnlllACI Wlll l E A S U Y nUlOIJAIHf . OIIIIAIIIC, IIR OI III II CnMnilSIIBlE H A I L R I A L S
MAT IILSUll IN IUNIIIUH. VIOLENI COMIIUSIIOH OR IKI'lOSIOH.

r inrf KJII ma



O A I E i
I HOE XI

CM/11/11
O i l ) I O 7 O J 4 4

ACCI : I 9 J O 9 S - O I
CAI NOl A20tC2ll

PAC.C : 2

PO Him: 0 2 4 9 1 - O I 4 - S 1 S S

•A IER. DRY CHIMICAI OR SODA ASH
I l l fO EMERGENCY RESPONSE GUIDEBOOK. (JOI P itOO.il.

ron iARr.cn F I R E S . FLOOD AREA WI IH w A i f n FIIOM A in STANCE
11190 EMERGENCY RESPONSE GUIDEBOOK. DOI P StOO.SI .

f intF ir.iii INC i
Move COHIAINER FROM finr A R E A IF von CAM DO ll wniinui I I ISK. Ai'i'i Y riiiiiiiu;
WAI f l l 10 SHIES or CI1NIAIHEIIS IHAT AIIE E U P O S f O In f I AMI S UN! II Will AF 11 II F I HE
IS mil. S I A Y A W A Y FROM EHOS OF IANKS. r Oil M A S S I V E FIIIC IH CAIIUO All! A. USE
IIMMAMMin HOSE HOLDER OR, MONITOR HOZ/ltS; IF IIIIS IS lUPOSSttUE. WIllllinAW FIIOM
AHI A AMD IEI F IRE BURN IKIO EMEHGCNCY RESPONSE GUIDEBOOK, DOI P 11OO.S.
CUI DC PAGE 4 4 1 .

USE FIOOOIMCI AMOIIHtS OF WAIER AS FOO. COOL COHIAINEIIS Wll l l I I null HIT. AMIIIIHIS
OF W A I E R . APPLY FROM AS FAR A OISIAMCE AS POSSUM E. A V O I D I1IIL A IIII Nl. I.'OIIIIUS I VE
VAPOIIS. KEEP UPWIND. CONSIDER E VACUA I ION OF DOWNWIND AREA IF MAIEHIAL IS
IE All I NO.

IRAHSPOHIAIION DAIA

DEPARTMENT OF TRANSPORTATION HAZARD CLASSIFICAIION 41 CFH 1 7 2 . l O l l
OAIDI2ER

DEPARTMENT OF IRANSPORIAIION LABELING REQUIREMCNIS 41 CFFI 172 . IOI AMU
SUBPARI El

OXIOI2ER AND CORROSIVE

DEPARTMENT OF TRANSPORTATION PACKAGING REQUIREMENTS I
EXCEPTIONSI NONE

41 CFR 171.2KI

IOXICI IY

N I T R I C ACID!
I O X I C I I Y DAIA!

ANHYDROUS I I IO MGVKG UNRCPORIEO-MAH LOLOI 4IO MG/KG OHAL-IIUUAH LDLO;
REPRODUCTIVE EFFECIS DATA IRIECSI.

MOHOHVOnAIEl HO OAlA A V A I L A B L E .
IRIMYDHAIEI HO OAlA AVAILABLE.

CAFICINOGEH STAIUS l NONE.
LOCAL E F F E C T S ! CORROSIVE- INHALATION. SKIN, EVES, INCESIION.
ACUTE 10MCI1V LEVEL! INSUFFICIENT OAlA.
T A R G E T EFFECISl NO D A T A A V A I L A B L E .
Al INCREASED RISK FROM EXPOSURE I PERSONS WIIH IMPAIRED PULMONARY FUNCTION,

PRE-EXISIINQ EYE AND SKIN DISORDERS.

HEALTH EFFECIS AND FIRSI AID

I NHA'L A 11 ON :
HI IRIC ACID:
CORROSIVE. 100 PPM IMMEDIATELY DANGEROUS TO LIFE on HEALTH.

ACUTE EXPOSURE- INHALATION OF ACIDIC SUBSTANCES MAY CAUSE Stvtllf FIESPIIIAIOHY
I R R I T A T I O N WIIH COUGH I HO, CHOKING. AND POSSIBLY Y E L L O W I S H RUFINS OF HIE
MUCOUS MEMBRANES. OIHER IN IT IAL SYMPIOMS MAY INCLUDE DIZZINESS. HEADArilF.
NAUSEA. AND WEAKNESS. PULMONARY EDEMA MAY BE IMMEOIAIE IN lilt MUSI SEVERE
EXPOSURES. »UT MORE L I K E L Y WILL OCCUR AFIER A LAIEHt PERIOD OF S - T 1 ItOUIIS.
THE SYMPTOMS MAY INCLUDE TIGHTNESS IN THE CHEST. DYSPNEA. OI22INESS,
FROTHY SPUTUM. AHO CYANOSIS. PHYSICAL FINDINGS MAY INCLUDE HYPO IENSION.
W E A K , RAPID PULSE. MOIST RALES, AND IIEMOCOHCENIRAI I ON. IN M O M - f A I A L CASES,
CnMPLElE RECOVERY MAY OCCUR WITH IN A FEW DAYS OR WEEKS OR. COHVAI ESClHCE
MAY BE PROLONGED "I III FREQUEHI RE 1 APSES AHI) COHIINUEO DYSPNEA ANII OI HI II
SIGNS AND SYMPIOMS OF PULMONARY INSUFFICIENCY. IH SEVERE EXPOSURES. Ill All!
DUE 10 ANOXIA MAY OCCUR WIIHIN A FEW HOURS AFIER ONSEI OF THE SYMPIOMS OF
PULMONARY EDEMA OR FOLLOWING A RELAPSE.

CHRONIC EXPOSURE- DEPEND I NO ON THE CONCENIRAI ION AND DURA I I OH OF E«POSUIIF.
R E P E A I E O OH PROIONGEO EXPOSURE TO AN ACIDIC SIMISIANCE MAY CAIISf EIIOSIllH OF
THE IEEIH. INFLAMMATORY AHO IILCERAIIVE CHANGES IH 1HE Mnillll. AHI) POSSIBLY
JAW NECROSIS. BRONCHIAL HIRIIAIInH WI IH COUGH AND FREQIIIHI A I I A C H S Of
BRONCHIAL PNEUMONIA MAY OCCUR. CAS IROINIESI INAL DISIUROAHCES AllE ALSO
POSSIBLE.

FIRSI AID- REMOVE FROM EXPOSURE AREA 10 FRESH AIR IMMCDIAIELV. IF OHEAIHIHU

HAS~^TOPPrn— BIVE'AI ITIFICIAL' ' T I E S P I R A T I O N . MAI I I IX IN X I I I W A Y AMI) III null
PHCSSIIIIt AMD ADMIHISir i l ORYGtH IF A V A I L A I I I E . XI If A F F I C K U PERSOH »AIIH AMU
Al 11(51. lllfAl SVHPIOUAI I C A L L Y AHI) SIIPPOII I I VI I Y . AIM I H I S I «A I I UH III OXtGLH
Slinilll) nt PERFORMED DY QUALIFIED PERSONNEL. GE I MEDICAL A I I E N I I O H
IMUEOIAIELY.

SH III COM I AC I :
HI II I IC ACID:
COIIIIOSIVC .

ACIIU ExpnsuiiF
I O S I V C .
IIU ExpnsuiiF- ninFCi rnniACi W I I H i IQIIIO on vArnn U A V CAI ISF S I V F I I E
IMIIIIIS AMD I 'OSSI IUV V F I I O W I S H S I A I N S . IIIIIINS M A Y DE IK I P W I I H SHAIIP
I .l)i;i S AID) Ml Al M Owl Y Wl l l l SCAII T I S S U E IIIIIHAIIOH. Illlllll Sin II MUMS
nF HI HIM: ACID HAY PIIODUCE MILD I I IMI IAI IOH AHO IIAHUEH IMC LPIDEIIUIS
W11IIUUI DLSinOVIHG II .

PAIM,
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CHRONIC EXPOSURE- E F F E C T S DEPEND OH HIE COHCEN InA T I nil AIIH IMMIAIImi OF
EXPOSURE. REPEAIED OR PROLONGED COHIACI Wlll l A C I D I C SUDSIAHCES MAY RESULT
IH DERMAI I I IS OH EFFECIS SIMILAR IO ACUTE EXPOSURE,

F I R S I A I D - REMOVE TOMI AMI HA IE D CLOTHING AND SHOES IMMEDIAIE1Y. WASH A F F E C I E I )
A R E A W I I H SOAP OR MILO DEIFncENI AMD LAIIOE AMOIIMIS (IF WAI [n (III I IL lin
(VII IENCE OF CHEMICAL REMAINS IAI L f A S I ll-IO MIMI I IFSI . IH CASI Ol I I I IMICAL
BURNS. COVER A R E A WI IH S T E R I L E , DRY IIRESSIMfl. BANDAGE SECIIIIELY. Oil I HOI
100 I IGII ILY. OEI MEDICAL A I I E H I I O M IHMEDIAIELY.

F Y E COHIACI I
Ml inic ACIDl
COflllOSIVE .

At II IF EUPOSIIRE- DIRECT COHIACI WI IH ACIDIC SIIBSIAMCFr. MAY CAIir.r PAIII AMII
I A I R I M A I I O H . PHOIOPHOBIA, AND BUIINS, POSSIBLY S E V E R E . HIE III Mil I nl IKJIIRV
DEPENDS OH HIE COHCENIHAI ION AND DURATION OF CONIACI. IH MUD IIUIIHS. HIE
EPIIHELIUM REGENERATES RAPIDLY AND HIE E Y E RECOVfnS COMI'I E IE I Y . IH SFVFIIE
C A S E S . IHE EXIENI OF INJURY MAY NOl 111 FULLY APPAIIEHI F Illl SEVFFIAl W f F K S .
ULI IMAIEIV, IHE WHOLE CORHEA MAY BECOME DEEPLY VASCUL AR I Zl I) AHI) OPAQUE
RESULUHQ IH BLINDNESS. IH THE WORST CASES. THE EYE MAY BE I D I A I L Y
DESTROYED. COHCENIRAIED NIIHIC ACID MAY IMPARI A YELLOW COLOR IO IHE
I YE UPON CONIACI.

CHRONIC EXPOSURE- EFFECIS DEPEND OH THE CONCENIRAIION AND DURATION OF
EXPOSURE. REPEATED OR PROLOHOEO EXPOSURE TO ACIDIC SUBSIANCES MAY CAUSE
COMJUHCIIVIIIS ON EFFECIS AS IN ACUIE EXPOSURE.

FIRSI AID- WASH EVES IMMEOIAIELV Wllll LARGE AMOUNTS Of WAIER. OCCASIONAILY
L I F T I N G UPPER AND LOWER LIDS. UNIIl HO EVIDENCE OF CIIEMICAI RFMAIHS IAI
L E A S I IS -2O MIHUIES). CON I I HUE I RBI GA I |HO Wl III NOIIMAl SAIIHE IIHIIL Illf. PH
HAS RETURNED T O NORMAL I1O-IO MINUIES). COVER Wllll SIEHILE BANUAGES. GEI
MEDICAL AIIENIION IMMEDIATELY.

IHCESIIONi
N I T R I C ACIDl
CORROSIVE.

ACUIE EXPOSURE- ACIDIC SUBSIANCES MAY CAUSE rinriiMoiiAi BURNS W I I H Y E I I O W
Ftl SCOl OnAl ION AND CORROSION OF THE MUCOUS ME MnnANI! S OF HIE MOIIIII. IIHHIAI
AND ESOPHAGUS. THERE MAY BC IMMEDIA1E PAIH AHO IIIFFirilLIV OH INAI I IL I IV IO
SWALLOW OR SPEAK. EPIOLOIIAL EDEMA MAY RESULT IN RESP I"A I OIIV IIISHIESS AND
POSSIBLY A S P H Y X I A . MARKED HIIRSI, EPIOASIHIC PAIH. HAIIStA, VIIMIIIHU AND
OIARAIICA MAY OCCIHI. DEPfNOIMC OH THE DECREE OF f IPnilAGFAL AND CASMIIT
CORROSION. THE VOMITUS MAY CONTAIN FRESH OR DARK PREC IP I IAI Ell IH OOO AMI)
lAnGE SHREDS OF MUCOSA. SHOCK WI IH MARKED HYPOTENSION. WEAN, RAPID PUI SE,
SHALLOW RESPIRAIION, AND CLAMMY SKIH MAY OCCUR. C IRCULATORY CIIL1APSE MAY
EHSUC AND IF IINCORRECIEO, LEAD TO RENAL FAILURE. IH SFVfl lE C A S E S . f.AMniC,
AND TO A LESSER DEGREE. ESOPHAREAL PERFORAIIOH AHI) SIIOSEOIIEHI P E R I I O H I I I S
MAY OCCUR AND BE ACCOMPANIED BY FEVER AND ABDOMINAL R I G I D I T Y . E SIIPHAI.l AL .
G A S I R I C AHC PYLORIC SIRICIURE MAY OCCUR WIHIIH A FEW WEEKS, nil I MAY HE
DELAYED FOR MONTHS OR E V E N YEARS. DEATH MAY RESULT W I I H I N A SIIOF1I T IME
FROM ASPHYXIA, CIRCULATORY COLLAPSE OR ASPIRATION OF EVEN MIHIIIF AMOUHIS.
L A I E R DEAIH MAY BE DUE 10 PERIIOHIIIS. SEVERE NEPHRITIS OR PNEUMONIA. COMA
AND CONVULSIONS SOMETIMES OCCUR lERMINAllV.

CHRONIC EXPOSURE- DEPENDI MO ON THE CONCENInATION. RFPEAIED IHGESIIOH OF
ACIDIC SUBSIANCES MAY RESULT IH INFLAMMAIORY AND U L C F R A I I V E CHANGES IH HIE
MUCOUS MEMBRANES OF IHE MOUIH AND OHIER EFFECIS AS IN ACUIE IHGESIIOH.
REPROOUCIIVE EFFECI* HAVE BEEN HEPOHIED IN ANIMALS.

FIRSI AID- DO NOl USE OASIHIC LAVAGE OR EMESIS. D l t U I E IHE ACID I M M E D I A I E L Y
BY OH INK I HO LARGE Q U A N T I T I E S OF WAIER OR MILK. IF VOMIIIHf) PERSISTS.
AOMINISICR FLUIDS REPEATEDLY. INGESTED ACIO MUSI BE DILUTEE! AJ'PROX IMAIEl Y
lOO FOLD TO RENDER II HARMLESS TO TISSUES. MAINIAIN AIRWAY AHI) I R E A I SHOCK
IDREISBACH. HANDBOOK OF POISONING. I2III ED. I. GET MfOICAl A I I E M I I O M
IMMEOIAIEL*. IF VOMIIINQ OCCURS, KEEP HEAD BELOW HIPS 10 HELP PREVENI
ASPIHAIIOH.

ANTIDOTE I
NO SPECIFIC ANIIOOIE. TREAT SYMPIOMAIICALLY AND SUPPORT I V E L V .

R E A C I I V I I V
R E A C T I V I T V |
REACIS EXOIHERMICALLY W l l l l WATER.

IHCOUPAIIBILIIIESI

HIIIIIC ACID: —• ' ~ "
ACE I 1C ACID: MAY REACT E X P L O S I V E L Y .
A C E T I C ANHYDRIDE! E X P L O S I V E REACIION BY F R I C T I O N OR IMPACI.
A C E T O N E : MAY R E A C T E X P L O S I V E L Y .
A C E I O H I I R I L E : E X P L O S I V E M I X T U R E .
4 - A C E I O X Y - J-MEHIOXYREHZALDEHYOE I EXOIHEFIUIC R F A C I I O H .
AOIOlEIHl IIMPCRAIIIIIE AMD PIIESSUFIE INCREASE IH CLOSED COMIAIMIH.
Al llrl OKI mil E I EXPIOSIVE REACIIOH Al IO C.
Al MYt OHI inilf -MEHIACRYI AIE COPOLYMER: I MCOMPAI I HI E .
Al COIiniS- POSSIBLE V IOLEHI REACIIf lH OR IXPLOSIOHl FORMAI IOH OF E X P L O S I V E

roMpmwi) IH HIE PRCSCHCE OF HEAVY M F I A I S .
Al NAHi HIIOLS I ExnillEnHIC FIEACIInH WI IH POSSIBLE I O M I I I O M .
J - A I K O X Y - I . l-OI I I I IA- 7 -PIIOSPHOLANF ! IGHI I I ON RFACI I I IH .
Al I VI Al COIIOl • II MI'lllAlllllt AHD PRCSSUIIF INCRFASI IH ClIIMCI C O M I A I N f n
A L L Y L CHLORIDE: IEMPERAIURE AHI) PRESSURE INCREASE IH CLOSLU LONlAHIin.
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AMInFS I A L I P H A I I C OR A R O M A I I C I : P O S S I B I E IIIIII I I OH IU AC I I Oil
7 - A M I H O E IHAHUL I IIMPERAHmE AMD PRESSURE INCREASE IN CLOSED COHIA INCR.
1 .AHIHOHl lAZOLE : [ U P L O S I V F nEACI IOM.

MMOHIA (GAS I: BURNS IN AH AIMOSPHEFIE OF Mlt l l lC A C I D VAPOII .
MHONIUM HYDROHIDEl TEMPERATURE AND PRESSURE INCREASE IH CLOSED COHIAHILII.
MMONIIIM H I IRAIE l f OHMS EXPLOSIVE MIXIUKE.
M I I I M E : I CM I Hi ON C O N T A C T .
Mil IHIIIM N I I R A I E : FORMS E X P L O S I V E SOI I I I InM.
MlOM EXCHANGE R E S I N S ! POSSIBLE VIOLINI EXUHlERMIC I IEACIIOH.
HI IMONY: V I O l F M l REACI ION.
l lSINEl E I P L O S I V E REACI IOH.
iisiME-BonoH iRianoMiDEi VIOLENT OXIDATION.
A S F S l R E A C T S .
I N Z E H E l EXPIOSIVE REACIIOH.

n i M / i n i M F : spOHiANEniis I G N I T I O N .
nlNZOHl TRUE I POSSIBIE EXPLOSION.
BEHZOIHIOPHENE D E R I V A I I V E S l FORMATION OF POSSIDLY EXPLOSIVE COMPOUHIIS .
N - R E N Z V L - N - E t H V l A N I L I M E I VIGOROUS DECOMPOSITION.
I .4 -B IS IMCIHOXYMCIHYl I 2.3.S,t- IEIRAMEIHVlBENZENEi GAS EVOLUIION.
BISMilllll INTENSE EXOTHERMIC REACIION OR EXPLOSION.
I. 1 -BISI IRIFIUOROMCIIIYLIBEMZCHEl POSSIBIE EXPLOSION.
BOMOHI VIOLIHI HEAC I ION W I T H INCANDESCENCE.
BORON OF C All VIM) 11* : EXPLOSIVE REACIION.
FIOIIOH PHOSPHIDE I IGNIflOH REACTIOH.
BROMIHC PENIAFLUORIOEI IGMII ION REACIION.
N-BUIYL ME nc API AN: IGHI I ION REACMOM.
N-BUIYRAIDEIIVDC! IEMPERAIURE AHO PRESSURE INCREASE IN CLOSED CONIAINtR.
CADMIUM PHOSPHIDE I EXPLOSIVE REACTION.
CALCIUM IIYPOPUOSPHITEl IGHI1IOH REACIION.
CARBON IPULVERIZEOII V I O L E N l REACIION.
CFLIULOSEi FOHMS EASILY COMOUSIIBLE ESIER.
CHLORAIESl REACTS.
CHLORINE I INCOMPATIBLE.
CHI on IME TRIFLUORIOEl VIOLENl REACIION.
CHLOROBENZENEI POSSIBIE EXPLOSION.
4-CMIORO-1-HIIROANllIHEI FORMS EXPIOSIVE COMPOUMO.
CHIOROSULFOHIC ACIO: TEMPERAIURE AND PRESSURE INCREASE IN CLOSED COHIAINER.
COAL: EXPLOSIVE MIXIURE.
COAT INGS I MAY BE AIIACKEO
CRESOL: IEMPERAIUI1E AHO PRESSURE INCREASE IH CLOSED CONTAINER.
CROIOHALOEHYDEI V I O L E N T DECOMPOSITION WIIH IGMII ION.
CIIUFMEl IEMPERAIURE AND PRESSURE INCREASE IN CLOSED COHIAINER.
CUPRIC N I I R I O C l EXPIOSIVE REACIION.
CUPROUS NITRIDE: VIOLEMI REACTION.
CYAHAIESl POSSIBIE EXPLOSIVE REACIION.
CrCLOIIEXANONE I V I OLENl REACIION.
C Y C L O H E X Y L A M I H E t FORMS EXPLOSIVE COMPOUND.
CYCLOPEHIADIINE: E X P L O S I V E REACIION.
I.I-OIAMIMOETMA N E RISIIRIMEIHYLGOLDIi EXPLOSIVE REACIION.
O I B O R A M E l SPONTANEOUS IGMII ION.
Ol -1-B U l O X Y E I H Y l EIHERI VIOLENI DECOMPOSI IIOH HEACI HIM.
J. l-lll - l-BUIYl PHENOL I FORMA I I OH OF EXPIOSIVE COMPOUND.
niCHLOHOE IIIANf : FORMS SHOCK AND HEAT SEHSIIIVE MIXIURE.
niCIHOIIOF IHYlENEl FORMS EXPLOSIVE COMPOUND.
OICHLOnOUE HIAME1 FORMS EXPLOSIVE SOLUTION.
DICVCLOPENIAOIENE: SPONTANEOUS IGNITION.
DIEHESi IGNITION REACIION.
DIEIHYLAMINO EIHANOLl POSSIBLE EXPLOSION.
DIEIHYL EIHERI POSSIBLE EXPLOSION.
l.t-OINVDRO-I.Z.ZM-OXAZlNEl EXPIOSIVE IHIERACTION.
DIISOPROPYl EIHERI IEMPERAIURE AHO PRESSURE INCREASE IH Cl OSFD CONTAINER.
DIMEIHYLAMIHOMEIHYLFEHNOCEHEI VIOLENT DECOMPOS11 ION IF HEAIEO.
DIMETHYL ETHER: FORMS EXPLOSIVE COMPOUND.
OIMEIHVL HYORAZINEl IGNITES ON CONTACT.
DIMEIHYL SULFOKIDE • 1.4-OIOXANEl EXPLOSION.
DINE IHYL SULFOXIOt • <!4t wAIEFt: EXPLOSIVE REACTION.
OINIIROBEHZENE: EXPLOSION HAZARD.
DIHIIROIOLUENE: EXPLOSIVE REACTION.
DIOXAHE i PERCHLORIC ACIO: POSSIBIE EXPLOSION.
OIPllEHYL DISTIBENEl EXPLOSIVE OXIDATION.
DIPIIEHYL MERCURY • CARBON DISllLFIOEl VIOLENT REACIION.
DIPIIEHYL T I N ! IGNITION REACIION.
DISODIUM PHENYL ORIHOPHOSPHAIEi V I O L E N I EXPLOSION.
OIVINll ITt tERl POSSIBLE IGNIIION R E A C T I O H .
EPICHLOROHYOniHi lEMPERAIUHE AND PRESSURE INCREASE IN CLOSED COHIAINER.

AIIFSI MIUC O S I V I .-111)11
I IIIOXI-l IIIYHIIE Dl IIIIIIPIinSPHAlE I ICHII ION ON C O H I A C I .
M - F T I I Y I A N I L I N E ! IC.HIIIOH (IF AC I I ON
f IHYl CHE DlAHIHEl IEMPERAIIIIIE AND PRESSURE I H C R E A S F IM C L O S E D C O H I A I N C N .
E I HVl F HE G L V C O L : FORMS SHOCK AND HE AI S C H S I I I V t MIXIIIIII
E IHYI IME IMIHE : TEMPI IIA I HUE AHI) PRl SSUIIE INCREASE IH CLOSID C O H I A I H E R .
S - E I H Y L - I - M E T H Y L PYIIIDUIE: E X P L O S I V E REACTION.
FIIIII PHOSPIIIHE : IGNI I ION R E A C I I O H .
1 -L T l lY I - 2 - P I C O l IME : FOIIMS E X P l O S I V F COMPOUHIIS .
IIMIIIMIS OXIDE (POWOEIIllll : IHIEHSE EIOIIILRMIC fit AC I I ON.
i nun i ill: possum E I P I O S I V E I IFACI IOH.
UIIMIC A C I D : EXOI I IF I IMIC lit AC I I Ol! Wl l l l I I E I t A S f OF I O N I C C . A ' . f s .
-I OIIMVI AMI HO- I-I 'HEHTI - I . 1- PIIOPANEOIOL : P O S S I B L E E A F ' L O S I O M .
Ill I IIII IIIUIIMIMG1 : EXI 'LOSIOH,
U L M I M A I E S l f l t A C I S .
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FIIIIFunYl IDE HE NE IOHES: I CM I IE S ON CONIACI.
r.inMANiuM: V I O I T N I RE AC 11 nn.
ill rcFimi i pnssiniF t ir iosloM.
r.l vnnAI : IFMPFHAIURE AND PnlSSURE HirRFAST" IH CLOSED COHIAIMLI I .
Ill HA! | III I DM D I S I L I C I D E : E X P l O S I V F R I A C I I O H .
Ill N AMC HIVinl HSF MF i PnSSIBLF I M P L O S I O N .
I. I. '. 4 . ». t -IIF «AM£ HIYI ini IIIIANE I E X P L O S I V E O X I U A I I O M .
I I I I IMAI i E X P I O D T S OH HEAI IMQ.
HtlMIAZIME I V I O L E H I IIF. A C T I O N . I
HII I I IAZOIC A C I D : EHERGCI IC R E A C I I O H .
IIIDIIOGCH IODIDE: IGHIIION RCACI ION.
HTimoGiH PI noilnc i rnnMS UHSIABLE M I X I U R E .
HYDIIOGTH PEROXIDE. AHD KEIOHESl FORMS E X P I O S I V E PRODUCTS.
IITIHIIIi:iN PEHIIHIIHC AND MrnCIIRIC OXIIH. l F OHMS I H P I O S I V I I OMPIIUHIIS.
iirimm.iM roionliH AMI> IIIIOHMEAI FOIIMS EXPLOSIVE CUMCOUMDS.
HYDIIOGI H SEllHIOEl ICHIIIOH IIEACIIUH.
IIYIIROGE M SUl F I HE I IHCANOE SCENT REACTIOH.
HvnnoGEH TELlURIDEt IGNIIIOM AHO POSSIBLE EXPLOSIVE REACIION.
INOAHE AHD SUl FUR 1C ACID: EXPLOSIVE RIACIIOH.
ISOPRENE: IEMPERAIUHE AND PRESSURE INCREASE IN CLOSED COHIAINER.
HFIONES (CYCLIC): VIOLENI RIACIIOH.
L A C I I C ACIO • HYDROFLUORIC ACIOl EXPLOSIVE REACIION.
I I III HIM: ICMIIION REACTION.
I I I H I U M S I L I C I O E i IHCAMOESCEHI REACIION.
MAGNESIUM: EXPLOSIVE REACIIOH.
MAGNESIUM • 2-HIIHOANILINEl MAY IGNITE OH COHTACI.
MAGNESIUM PHOSPHIDE I INCAHOESCEHI REACIIOH.
MAGNESIUM SILICIDCl VIOLENT REACIIOH.
MAGNESIUM-11IANIUM ALLOY! FORMS SHOCK AND HEAT S E N S I T I V E MIXTURE.
MANGANESE IPOWDEREDIt INCANDESCENCE AND POSSIBIE EXPLOSION.
ME S I I Y L OXIDE! IEMPERAIURE AND PRESSURE INCREASE IN CLOSED COHIAINER.
M E S I I Y L E H E l POSSIBLE EXPLOSIVE REACIION.
METALS i VIOLENT REACTION WIIH EXPLOSION OR IGHIIION.
METAL ACEIYLIOESl VIOLENT ON EXPLOSIVE REACIION.
METAL CARRIEMSl VIOLENT OH EXPLOSIVE REACIION.
MEIAl C Y A H I O f S l EXPIOSIVE REACTIONS.
MEIAI FERRICYAHIDE OR FERROCYAHIOEI VIOIEHI REACIIOH.
MEIAL S A I I C Y I A I E S : FORMS EXPLOSIVE COMPOUNDS.
METAL IHIOCYAHAIESl POSSIBIE EXPLOSION.
I-MEIMVLBEHZIMIDAZOIE • SIILFURIC ACIOl POSSIBLE EXPLOSIVE REACIIOH.
4-ME IIUICYCIOIIEAANOHE: EXPLOSIVE REACTION.
2-MEIHYl-S-ElHYLP(HlDINEl IEMPERAIURE AND PRESSURE INCREASE IN CLOSED

CONIAIHER.
METHYL IIIIOPHEMEl IGHlllOH REACIIOH.
HEODYMIUM PHOSPHIDE! VIOLFHI REACIIOH.
NICKEL lEIRAPHOSPIHOE I IGHIIION REACIION.
HIIRO AROMATIC HYOROCARBOHSI FORMS HI Gill Y EXPIOSIVE PRODUCIS.
NIIROBENZENEl EXPLOSIVE REACTION. ESPECIALLY IN IHE PRESENCE OF WAIER.
HIIROMfTHANE! EXPLOSIVE REACTIOH.
Nl IROHAPIIIHALENEl EXPLOSION HAZARD.
NOH-MEIAl OXIDES i EXPLOSIVE REACIIOH.
OLEUM! IEMPERAIURE AMD PRESSURE INCREASE IN CLOSED CONTAINER.
ORGANIC MATERIALS! FIRE AMD EXPLOSION HAZARD.
ORRANIC SUBSIANCES AHD PERCHLORATESi POSSIBLE EXPLOSION.
ORGANIC SUBSTANCES AND SULFURIC ACIOl POSSIBLE EXPLOSION.
PHEHYL ACEIYLEHE • I. I-OIMEHIYLHYDHAZINE I VIOLENT REACTION.
PHENYL ORIMOPHOSPHOHIC ACID OlSODIUM SAL I I FORMS EXPLOSIVE PRODUCIS.
PHOSPHINE • OXYGF.Nl SPONTANEOUS IGNIIION.
PHOSPHOHIUM IODIDE I IGHII I ON REAC I I OH.
PHOSPHORUS I VAPOR I I IGNITES WHEN HEATED.
PHOSPHOROUS HAL IDE Si IGHlllOH REACIIOH.
PHOSPHORUS TETHAIODIDEl VIGOROUS REACTION.
PHOSPHORUS TRICHLORIDE! EXPLOSIVE REACTION.
PHIHAL 1C ACID AND SULFURIC ACID! POSSIBLE EXPIOSIVE REACIIOH.
PHIHAIIC ANHYDRIDE I EXOTHERMIC REACIION AND FORMS EXPLOSIVE PROOUCIS.
P I C R A I E S l REACTS.
PLASIICSt MAY BE AIIACKEO.
POlYAlKFHESl INTENSE REACTION..
POLYDIRROMOSILANESt EXPLOSIVE REACTION.
POLYIEIHVLEHE OXIO(I DERIVATIVES! POSSIBIE EXPLOSION.
POLYPROPYLINEI IEMPEHAIHRE AMD PRESSURE INCREASE IN A CLOSED CONIAINER.
POLYISILYLINEI! IGNITION.
POIYURETHANE IFOAMI I VIGOROUS REACIION.
POIASSIIIM HYPOPHOSPMI IE: EXPLOSIVE REACTION.
POIASSIUM PHOSPIIINAIE I EXPLODES ON EVAPORATION.

- n-rnoPiniACTONEI TEMPERATURE AND PRESSURE-INCREASE"IN CLOSED CONTAINER.
I'llOPIOPIIENONE • SULFUR 1C ACID: EXOTHERMIC REACI IOH AOOVE -S C.
PIIOPYIIME GLYCOL • HYDROFLUORIC ACID • S I L V E R H I I R A l E i E IP IOSIVF MI I IURE.

I1PYIFHE O X I D E : IFMPERA1IIRE AHD PRESSURE IHCREASE IN C I O S I O CnNIAIHER.
IIIDIHE: IEMPERAIURE AHO PRESSURE INCREASE IN CLOSED COHIAIHER.
RnCAIFCHOI II1HIIFS OH COHIACI .

II DIIClHi; AGE I IS: P O S S I R I E E X P I O S I V E OR IGHlllOH R E A C I I O H .
ICIMOI : 'OSSIB IE E H I ' I O S I O H .

iinin- V IGOIOI IS H E A C I I O H . POSSIBLE EXPLOSIOH.
en HIM i vi -.onoiis nr AC 1 1 OH.
I II HIM I IYI I I IDFl ICHI I IOH nil IMCAMIIF SCI Ml I1EACI IOM.
IIIIIIM mil IPIIOSPHIIIE : I X P L O S I V E I IEACIIUH.
HUH: V | OLE HI IIF AC II ON.
ICOHF on i pnssiniE I X P I O S I O N .

S I L V L R BUIEH-1-YHIDE! EXPLOSIOH.
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SODHIMl SPONIANEOUS IGHll lOH.
SODIUM A Z I D E : EXOIHIRMIC R E A C T I O N .
SODIUM HYO'IOXIDE: IEHPERAIUHE AHD PRESSURE INCREASE IH A CLOSED COHIAIHER.
IIIIIIHE! EXPIOSIVE R E A C T I O M .
SUCROSE l i o i i o i i VIGOROUS REACTION.
S U L F A M I C ACIOl VIOLENI REACIION W l l l l E V O L U T I O N OF IOXIC NITROUS OXIDE.
SI/IF HIES: REACTS.
Sin run DIOXIDE! E X P L O S I V E REACTION.
Sill I IIII HAl lDESl V IOLENI REACI ION.
SmflllllC ACID t G l Y C E R I D E S : E X P L O S I V E R E A C I I O H .
SlliruillC ACIU • IEREPHIHALIC ACID: V I Ol I HI I I IACIIOM.
SI IHFACIANIS < PHOSPHORIC ACIO: EXPLOSIOH IIA2ARU.
TI I IPEHES: SPOHIANEOUS IGHIIION.
MIRABOnAHEl EXPLOSIVE REACI IOM.
lEIRABORANE DECAIIYDRIOEl EXPLOSIVE REACTION.
II IRAPIIOSPHOnOIIS Ol IODOIRISELEHIDE I E X P I O S I V E REACI IOH.
IE HIAPUOSPIIOnOIIS IODIDE I IGNIIES OH COHIACI.
IEinAPHOSPHOROUS UIRAOXIOE IRISULFIDEl VIOLENI REACIIOH.
IHIOAllHIIIYDESl VIOLENI REACTION.
IHIONEIONESl V I O L E N T REACTION.
HllnPHINESl EXPLOSIVE REACIION.
I I IAH HIM! FORMS SHOCK-SENS I I IVE COMPOUND.
IIIANIUM AlLOYSl POSSIBLE EXPLOSIVE REACTION.
I IIAHIUM-MAGHESIUM A L L O Y ! POSSIBLE EXPLOSIOH ON IMPAC I.
tOLHENEl VIOLENT REACIION.
TOLUIDENEl IGHIIION REACIION.
I. 1. S-inlACEIYLIIEIAHYORO-l.l.S-TRIAZINE « IRIFLUOROACE I 1C ANHYDRIDE!

EXPLOSIVE REACIION.
TRIA7INEI VIOIENILY EXPLOSIVE REACIION.
In I CADMIUM DIPUOSPIIlOE ! EXPLOSIVE REACIIOH.
TRIEIIIYLCALLIUM MOHOEHIYL ETHER COMPLEX I IGNIIION REACIIOH.
IRIMEIHYLIRIOXANEi IHIENSE REACIION.
IRISIIOOOMEHCUHIIPHOSPHINEi VIOIENT DECOMPOSITION.
IRIIHIOACEIOHEl EXPLOSIVE REACIIOM.
IIIRPENIINE: EXPIOSIVE MIXTURE.
UHSYMHEIHICAL DIMETHYL HVOdAZINEl SPOHIAHEOUS IGHlllOH.
linAHIUMl EXPIOSIVE REACT IOH.
URANIUM AHOY: VIOLENI REACIIOH.
UK AM I (04 Ol SULFIDE I VIOLENT REACIION.
URANIUM-HEOOYMIUM ALLOYS! EXPLOSIVE REACIIOH.
V I N Y L A C E T A T E ! TEMPERATURE AHD PRESSURE INCREASE IH CLOSED CONTAINER.
VINYLIOENE CHLORIDE: IEMPERAIURE AND PRESSURE INCREASE IH CLOSED COHIAIHER.
WOOD: POSSIRIE inHIIIOM.
P - X Y L E N F : IHICNSC REACTIOH IH PRESENCE OF SULFURIC ACID.
ZINC: INCANDESCENT REACIIOH.
ZIHC EIHOXIDEt POSSIBLE EXPLOSION.
ZIRCONIUM-URANIUM ALLOYS) EXPLOSIVE REACIION.

Of COMPOS IT ION:
IIILFIMAL DECOMPOSITION PRODUCIS MAY INCLUDE TOXIC OXIDES OF HI IROGEN.

pni YMFRIZAIIONI
HAZARDOUS POLYMERIZATION HAS HOT BEEN REPORTED TO OCCUR UNDER NORMAL
TEMPERATURES AND PRESSURES.

SIORAOE AHO DISPOSAL

OBSERVE A l l FEDERAL, STATE AND LOCAL REGULATIONS WHEN SIORINR OR DISPOSING
OF HITS SIIBSIANCE. FOR ASSISTANCE. CONIACI IHE DISIRICI DIRECIOR OF HIE
ENVIRONMENTAL PHOIECIION AGENCY.

• •STORAGE"

PROTECT AGAINST PHYSICAL DAMAGE. SEPARAIE FROM METALLIC POWDERS. CAnn Hit 5.
HYDROGEN SULFIDE. IURPENIINE, ORGANIC ACIDS, AND ALL COMBUSTIRIE. ORGANIC OR
OTHER READILY OXIOIZABIE MATERIALS. PROVIDE GOOD VENT ILA11 OH AND AVOIU DIRECT
SUNLIGHT INFPA 41. HAZARDOUS CHEMICALS OAlA, I1TSI.

STORE AWAY FROM INCOMPATIBLE SUBSIANCES.

THRESHOLD PIANMINFI Q U A N T I T Y (TPQIl
HIE SUPERFUHD AMENDMENTS AMD REAUTHOR 1 J A T I OH ACT I S A R A I SECIION )O1 REQUIRES
IHAt EACH F A C I L I I Y WHERE ANY EXIREMCLY HAZARDOUS SUBSIAHCE IS PRESENI IN A

. M E n nn mi I IF ii AMI I- IIM ii 115 IAI
Hill II Y lilt S I A I I EMERGENCY RESPONSE COMMISSION F O R Hit S I A I C |M will I II II IS
incAiin, srciioH joi OF SARA REQUIRES HIESE FACILIIIES 10 PAIUICIPAIE IN. LOCAL
EMinr,F.NCY RESPONSE PLANNING 14O CFR 1SS.1OI.

••DISPOSAL**

DISPOSAL MUSI RE IN ACCORDANCE WIIH SIAHDAROS A P p l l C A t U E IO G E N L R A I O R S OF
HAZARDOUS WASIE. 4O CFR 762. EPA HAZARDOUS W A S I E HUMOER IXXU .

IOO POUND CERCLA SECIION ID] REPODIABLE Q U A N I I I V .

COHUIIIONS IO A V O I U
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MA> IC.MlIf OHIER COMBUSIIBLE M A T F R I A I S (WOOD. PAPER. OH. E I C . I . R F A C I S
V I O I I H I I T W I I H W A I E R AHO FUELS. FLAHHABIE. POISONOUS GASES MAY AC tllMtll A I E |H
IAMKI AND HOPPER CARS. RUNOFF 10 SEWER MAY CREATE FIRE OR EXPLOSION HAZARD.

COMSIII i MFPA P U B I I C A I I O M 4JA. SIORAGE OF LIQUID AND SOLID oxioizino M A I E F I I A L S ,
F Oil SIORAGE REOUIREMEHIS.

SPILL AHO LEAK PROCEDURES

SOU S P I l l :
DIG A HOIDINQ AREA SUCH AS A P I T . POHD OR LAQOOH TO COHIA IM SP I l l AHI) DIME
SUM! ACT F L O W USIHO H A R R I E R OF S O I L . SAHDBAGS . F nAMt II Pni VIIIIE IIIAHL OR F OAMLII
CUHIIKIl. ABSORB LIQUID MASS WI IH FLY ASH OR CEMEHI PUWIIEII.

Mll l inALIZE SPILL WI IH SLAKED LIME. SODIUM BICARBOHAIE Oil CIIUSIII II L IMLSIOHl .

A I R S P I l l :
A P P l Y W A I E R SPRAY IO KNOCK DOWN AND REDUCE VAPORS. KNOCK-DOWN W A I E R IS
CORROSIVE AND IOXIC AHO SHOULD BE DIKED FOR COHIAIHMEHI AND LAIER DISPOSAL.

W A I E R SPIll:
ADD SUIIABLE AGE HI to NEUTRALIZE SPILLED MAIERIAL IO PII-7.

nrciiPAilONAi SPILL:
K E E P COMBUSIIBLES (WOOD. PAPER. OIL, E IC. I AWAY FROM SPILLED MAIERIAl . Do NOl
InllCH SPILLED MAIERIAl. SIOP LEAK IF YOU CAN DO II Wl IHOUI RISK. USE WAIFR
SPRAY la REDUCE VAPORS. OO HOT GET W A T E R INSIDE CONIAIHER. FOR SMALl S P I l l 5 .
FLUSH AREA WIIH FLOODING AMOUNTS Of WAIER. FOR LARGER SPILLS, DIKE FAR AHEAD
OF SPILL FOR LAIER DISPOSAL. KEEP UNHECESSARY PEOPLE AWAY. ISOLAIE HAZARD AREA
AHD DENY EHIRY. VEHMLAIE CLOSED SPACES BEFORE ENURING.

RFPOHIABLE QUANTITY IROII IOOO POUNDS
IIII SUPfUFIIMO AMEHHMENIS AND RE AIIIIIORI 7AI IOH ACT ( S A R A ) SFCIIOH 1D4 IIF Oil I HIS
HIAI A niLIASE FOIIAl |O OR GREATER I HAM IHE REPOniARLF QIIAHIIIY F nil HI IS
SIIRSIAMCE RE IMMEDIAIELY REPORIED tO HIE LOCAL EMEIH1EMCV PLANHIND COMMIIIFF
AHD IHE S I A I E EMERGENCY RESPONSE COMMISSION 14O CFR 1SS.4OI . IF IHF. nil I AM OF
mis sunsiANCE is HE pom Am I UNDER CERCLA SECTION 103. IHE HAIIOHAL IIESPOHSI
rEMIIn MUSI BE NOTIFIED IMMCDIAIELV At I(OOI 424- ( (O2 OR I2O2I 42 t -2 t IS IN IHE
MEIROPOLIIAN WASHIHOION. O.C. AREA I4O CFR 1O1.C).

PROIECIIVE EQUIPMENT

V T N I I I A l I O N :
PROVIDE LOCAL EXHAUST VEHIILAIION SYSIEM 10 MEEI PUBLISHED EXPOSURE L I M I T S .

B f S P I B A I O R l
IHE FOllOWIMO RCSPIRAIORS AHD MAXIMUM USE CONCENTRATIONS Anr nFCOHMCHDAII DNS

BY IHE U.S. DEPARTMENT OF HEALTH AHO HUMAN SERVICES. NIOSII POCKE I GUIDE 10
CHCMICAL HAZARDS: HlOSH CRIIERIA OOCUMENIS OR BY IHE U.S. OEPARJMENI OF
LABOR, 21 CFR I1IO SUBPARI 2.

IIII SPECIFIC RESPIRATOR SELECIED MUSI BE BASED OH COHTAMIHAI ION I E V F I S FnllHD
IH IHE WORK PLACE. MUSI HOI EXCEED IHE WORK INO L I M I I S OF IHE RESPInAIOR AND
BE JOINILV APPROVED BY THE NATIONAL I N S I I I U I E FOR OCCUPATIONAL S A F E I Y AND
HEALIM AHO HIE MINE SAFEIY AND HEALIH AOMINISIRAI ION (NIOSH-MSIIAI.

H I I R I C ACID:

US MG/M1- AMY SUPPLIED-A1R RESPIRATOR OPERATED IN A COHIIHUOUS-FLOW MODE.

2SO MG/M1- AHV SEIF-CQNIAINEO BREATHING APPARATUS WI IH A FULL FACEPIECE.
ANY SUPPLIEO-AIR RESPIRATOR W I T H A Full FACEPIECE.
ANY AIR-PURIFYING FULL FACFPIECF RESPIRAIOR (GAS MASK) Wllll A

C H I N - S T Y L E OR FRONT- OR BACK-MOUNTED CAHISIER PROVIDING
P R O T E C T I O N A G A I N S T N I T R I C ACID.

ANY CHIMICAI CARTRIDGE RESPIRAtOR WITH A Fill I F A r l P I I C F AHU
CARIRIOCEISI PROVIDING PROIECIION AGAINSI NI IRIC ACID.

E S C A P E - AHY Ain-PllflIF YINO FULL FACEPIECE RESPIRAIOn IGAS MASK I Wllll A
CUIH-SIVK OR rnOHI-OR BACK-MOUNTED CANISIER PROVIDING PRO IECI I OH
AOAIM5I H l tR IC ACIO.

ANY APPROPRIAIE ESCAPE-IYPE SELF-COHIAIHED BREAIHING APPARAIUS.

•NOTEI •ONLY-NOR=OXIDirABLE"SOHBENTS~AnE'ALLOWtD^INOT CIIARCDAL).

FOR FIREFIGIII I HO AND OHIER IMMEOIAIELV DANGEROUS 10 LIFE OR HEALIH CONDI I IONS i

AHV SFLF-COHIA IHFD RREAIHIHO APPARAIUS W I T H FULL FACEPIECE OPERAIEO IH
PRESSURE-UEMAHO OR OIHER POSI I IVE PRESSURE MODE.

AHY SIIPPI I t l> -Aln MSPH1A1OR W I T H Full F A C F P I E C E AMI) OPFI IAl in IM
PRF SSUIIE -DFMAMO On OHIln P O S I T I V E PIIFSSIIHE MODI IH I Own I MA II IIII ml III AM
AUK II I All Y St IF-COHI A (11(11 nlllAIIIIHa APPARAIUS OPERAIEU IH PRE SSUIIl - OLMAMU
OR OI lit II P O S I I I V E PRESSURE MODE.

ci nun mi i
iMp inv i i MUSI WF An AppnopniAiE pnnirnivr ( iMPrnvinusi ciniiiinii AHD (QUIPHLHI
10 PIIEVLHI ANY P O S S i a l L I I Y OF SKIN COHIACI Wllll HIIS SUnSIANCt.
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Gl OVES:
EMPIOYEE MUSI WEAR APPROPRIATE PROTECTIVE GLOVES IO PREVEHI CONIACI W l l l l IHlS
SUBSTANCE.

E Y E P R O T E C T I O N :
EMPLOYEE MUSI WEAR SPLASH-PROOF OR DIISI-RE S I SI AN I S A F E I Y GOGGLES AND A
FACESHIELO 10 PREVENI CONIACI WI IH HI IS SUBSIANCE.

(MFRGEHCY WASH F A C I L I T I E S I
Will RE I III HE IS ANY P O S S I B I L I T Y THAT AN EMPLOYEE'S f Y l S AHD/DII SKIN MAY FIF
E X P O S E D IO Hill SUBSTANCE. IHE EMPLOYER SHOULD PROVIDE AH E V E WASH I OHM I AIM
AND QUICK DRENCH SHOWER wIlHIH IHE IMMEOIAIE WORK AREA FOH EMLIIGEHCV USE.

AUTHORIZED - FISHER SCIENIIFIC. INC.
CREAIION DAIEl I2 /O4/S4 REV ISIOH DAIEI I2 / I4 /9O

-ADDIIIOHAl IHFORMAIION-
HIIS IMFORMAIIOM IS BELIEVED TO BE ACCURATE AMD REPRESENTS HIT TIE SI
IMFOIIMAIIOH CURRFMHY AVAHABIF IO US. HOWEVER, WE MAKE NO WAI IRAHIV OF
MIRCHAHIABII I IY OR ANY OIHER WARRANTY. EXPRESS OR IMPIIEII. Wllll lit SPEC I In
SUCH INFORMATION. AMD WE ASSUME HO L I A B I L I T Y RESULI IMG FROM IIS USE. USERS
SHOULD MAKE IHE IR OWN INVESI IOAT IONS IO DETERMINE IHE SUIIABILIIY OF IIII
IHFORMAIION FOR IHEIR PARTICULAR PURPOSES.


