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• 
FOREWORD 

Environmental measurements are required to determine the chemical 
and biological quality of drinking water, surface waters, groundwaters, 
wastewaters, sediments, sludges, and solid waste. The Environmental 
Monitoring Systems Laboratory - Cincinnati (EMSL-Cincinnati} conducts 
research to: 

o Develop and evaluate methods to identify and measure the 
concentration of chemical pollutants. 

o Identify and quantitate the occurrence of viruses, bacteria, 
and other human pathogens and indicator organisms. 

o Measure the toxicity of pollutants to representative species 
of aquatic organisms and determine the effects of pollution on 
communities of indigenous freshwater, estuarine, and marine 
organisms, including the phytoplankton, zooplankton, periphyton, 
macrophyton, macroinvertebrates, and fish. 

o Develop and operate a quality assurance program to support 
achievement of data quality objectives for environmental 
measurements. 

• 
The Federal Water Pollution Control Act Amendments of 1972 

(PL 92-500}, the Clean Water Act (CWA} of 1977 (Pl 95-217}, and the Water 
Quality Act (WQA} of 1987 (PL 100-4} explicitly state that it is national 
policy that the discharge of toxic substances in toxic amounts be 
prohibited. Determination of the toxicity of effluents, therefore, plays 
an important role in identifying and controlling toxic discharges into 
surface waters. The guidelines in this manual were developed for use by
the U.S. Environmental Protection Agency (USEPA) regional and state 
programs, and the National Pollutant Discharge Elimination System (NPDES}
compliance monitoring program to provide standardized procedures for 
conducting on-site audits and evaluations of laboratories performing
toxicity tests of effluents and surface waters. 

Thomas A. Cl ark 
Director 
Environmental Monitoring Systems

Laboratory - Cincinnati 
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PREFACE 

This document provides guidelines for evaluation of biological •laboratories involved in toxicity testing and in the culturing of 
freshwater and marine fish, invertebrates, and plants for use in effluent 
and surface water toxicity tests. The subjects covered include:. 
evaluation criteria, preparation for the audit and evaluation, 
organizational history, laboratory personnel, facilities, equipment and 
supplies, methodology, sample collection, handling, and preservation, 
quality assurance, records and data reporting, safety, and report 
preparation. The evaluator performing on-site audits and evaluations of 
aquatic biology laboratories must have working knowledge of the NPDES 
program and sufficient knowledge and experience with biomonitoring and 
toxicity testing methodology. The manual was developed to aid the 
National Pollutant Discharge Elimination System (NPDES)
evaluator/inspector in performing the Compliance Evaluation Inspections
(CEI) and the Performance Audit Inspection (PAI) specified in the USEPA 
{1988a), NPDES Compliance Inspection Manual. 

While no formal national USEPA certification program is in place for 
aquatic biology laboratories performing toxicity tests as part of the 
NPOES program, guidelines are needed that describe an overall laboratory 
evaluation program capable of producing valid toxicity data for use in a 
NPDES permit. Guidelines have been used for several years to assess the 
capability of the Regional EPA laboratories to provide biological data of 
acceptable quality. 

An overall laboratory evaluation program consisting of four phases is 
described. Phase I includes preliminary contact between the laboratory •
and the regulating authority to determine mutually agreeable dates for 
the on-site inspection, sub~ission ~f completed pre-survey information 
forms, and submission of available data on the use of reference toxicants 
or performance evaluation samples by the laboratory prior to the on-site 
visit. Phase II is the on-site visit by a qualified evaluator, 
consisting of a meeting with the senior laboratory staff to explain the 
audit or evaluation process, a tour of the laboratory facility, 
one-on-one discussions with the technical staff, examination of documents 
and records, completion of the on-site evaluation forms and checklists, 
and an exit debriefing by the evaluator providing a verbal laboratory 
performance rating of acceptable, minimally acceptable, or unacceptable.
Phase III is submission of a final report by the evaluator to the 
laboratory with a rating indicating reconciliation of any diffen~nces and 
corrective actions required by the laboratory. The final report must 
clearly state the capabilities of the laboratory to provide acceptable
biological data. Phase IV consists of follow-up activities such as 
techn)cal assistance, resolving major deficiencies, and revisiting the 
laboratory, if required, to inspect corrected deficiencies and major 
changes in the laboratory. 
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• 
ABSTRACT 

This manual describes quidelines and standardized procedures for 
conducting on-site evaluations of laboratories performing toxicity 
tests. Included are pre~survey information activities, on-site 
evaluation activities, evaluation criteria, organizational history and 
laboratory staff, facilities, equipment, instruments, supplies, culturing 
and testing methodology, sample collection, handling, preservation,
preparation, quality assurance and data handling, safety and general 
practices, evaluation report and performance rating. Supplementary
information on chain-of-custody guidelines, quality control checklist for 
self-biomonitoring toxicity tests, standard operating procedures (SOPs}
format, culturing criteria SOP format, pre-survey information forms, 
on-site laboratory evaluation forms and checklists, and on-site toxicity 
test conditions and test acceptability criteria checklists is provided in 
the Appendices . 
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• SECTION l 

INTRODUCTION 

l .l The Federal Water Pollution Control Act (FWPCA) Amendments of 1972 
(PL 92-500), the Clean Water Act (CWA) of 1977 (PL 95-217), and the Water 
Quality Act of 1987 (PL 100-4) were enacted to restore and maintain the 
chemical, physical, ·and biological integrity of the Nation's waters 
(Section lOl[a]). The legislation contains other specific or implied 
requirements for the collection of biomonitoring data in at least 15 
sections. The Declaration of Goals and Policy, Section l0l(a)(3) of 
these laws, states that 11 it is the national policy that the discharge of 
toxic pollutants in toxic amounts be prohibited." The principal 
mechanism for reducing and eliminating the discharge of toxic substances 
is through implementation of the National Pollutant Discharge Elimination 
System (NPDES) program established by Section 402(a)(l) of the FWPCA. 

1.2 During the 1970 1 s and early 1980 1 s, acute toxicity tests were used by 
the U.S. Environmental Protection Agency (USEPA) regional programs and 
states to estimate the safe concentration of toxic effluents in receiving 
waters (USEPA, 1973; 1975; 1978c; 1985a). These methods were 
supplemented later with short-term (sub-chronic or chronic) toxicity 
tests (nine days or less) to estimate the chronic toxicity of effluents 
(USEPA, 1988c; 1989c). 

• l .3 Based on the growing use of effluent toxicity tests for the control 
of toxic discharges, USEPA issued a national statement: "Policy for the 
Development of Water Quality Based Permit Limitations for Toxic 
Pollutants," in the Federal Register Vol. 49, No. 48, Friday, March 9, 
1984. The policy proposed the use of toxicity data to assess and control 
the discharge of toxic substances through the NPDES permits program. The 
policy also states that 11 biological testing of effluents is an important 
aspect of the water quality-based approach for controlling toxic 
pollutants. Effluent toxicity data, in conjunction with other data, can 
be used to establish control priorities, assess compliance with state 
water quality standards and set permit limitations to achieve those 
standards. 11 A technical support document and permit writer• s guide on 
the use of effluent and receiving water toxicity data were prepared by 
the Office of Water Enforcement and Permits (OWEP) and the Office of 
Water Regulations and Standards (OWRS) to provide additional guidance on 
the implementation of the biomonitoring policy (USEPA, 1985b; 1988a; 
1990a). 

• 

l .4 Dischargers of pollutants are issued permits under Section 402 of 
the Act which set specific limits and operating conditions to be met by 
the permittee. Section 308 of the Act authorizes inspections and 
monitoring to determine whether NPDES permit conditions are being met. 
The Section provides for self-monitoring and USEPA monitoring. USEPA 
monitoring consists of either evaluating self-monitoring data or 
performing on-site monitoring. Also, Section 308 and 402 of the Act 
provide for the delegation of Federal NPDES program authority to States 



to issue permits and conduct permit compliance monitoring. Section • 
122.44 (d)(l}(IV)(V), in addition, specifies that there are some 
conditions that require the permit to contain effluent limits for whole 
effluent toxicity. 

1.5 USEPA Regional Laboratories are currently audited by the 
EMSL-Cincinnati. USEPA Regional Laboratories are in turn responsible for 
auditing and evaluating state laboratories, and USEPA Regional
Laboratories and/or some state laboratories are responsible for auditing 
or evaluating permittee laboratories, such as county, municipal, 
industrial, utility, and contract service laboratories. 

1.6 Presently there is no formal USEPA certification program for 
1aboratori es performing aquatic toxicity tests as part of the NPDE S 
permits program. This manual is to provide uniform guidelines for the 
evaluation of biological laboratories to ensure high quality data. USEPA 
Regions and several states have requested common guidelines that can be 
used to evaluate the capability of federal, state, university, private, 
and local laboratories to produce data on the toxicity of effluents and 
receiving waters. 

1.7 Proposed operation of the certification program is as follows: 
EMSL-Cincinnati is to certify USEPA Regional laboratories for bio'logical
analyses. Regional certification officers are responsible for 
certification of state laboratories and in turn the state 1aboratories 
are responsible for certifying local laboratories. Local laboratories • 
include any state, county, industrial, municipal, utility, federa·1 or 
private consulting 1aboratory excluding USEPA Regional and principal 
state 1aboratori es. · EMSL-Cincinnat i would al so offer an annual training 
program for all evaluators. 

1 .8 Regional laboratories and principal state laboratories should 
annually provide toxicity data using reference toxicants supplied by 
EMSL-Cincinnati and pass an on-site evaluation every three years. 

2 • 



• SECTION 2 

EVALUATION CRITERIA FOR TOXICITY TESTING LABORATORIES 

2. l To comply with the criteria set forth in this manual, laboratories 
performing toxicity tests must: 

2. 1.1 Maintain a qualified staff (see Section 4). 

2. 1.2 Develop, implement, and maintain a document describing the quality 
assurance and quality control program, including a laboratory quality 
assurance plan to ensure that precision, accuracy, completeness, 
comparability, and representativeness of data are known and documented. 

2. 1.3 Develop data quality objectives (DQOs) so that determination of 
data quality is accomplished and met (USEPA, 1984b; 1989a; 1989b). DQOs 
are qualitative and quantitative statements developed by data users to 
specify the quality and precision of data needed to support specific 
decisions or regulatory actions. Establishment of DQOs involves 
interaction of decision-makers and the technical staff. 

• 
2.1.4 Develop and maintain detailed written standard operating 
procedures (SOPs) for all toxicity tests, culture methods, equipment and 
instruments, glassware cleaning procedures, sample collection, sample 
preservation, preparation, chain-of-custody procedures, chemical 
analyses, quality control, and data analyses. Quality control procedures 
and techniques must also be included in the SOPs. 

2.1.5 Use approved or recommended methods (see Section 7). The 
culturing, toxicity testing conditions, physical and chemical analyses, 
test acceptability criteria, and statistical methods for data analyses 
are found in the following toxicity test manuals (unless otherwise noted): 

*EPA/600/4-85/013 - Methods for Measuring the Acute Toxicity of 
Effluents to Freshwater and Marine Organisms, 
Third Edition or latest edition. NTIS (#PB 
85-205383) $31.00 

*EPA/600/4-87/028 - Short-term Methods for Estimatinq the Chronic 
Toxicity of Effluents and Receiving Waters to 
Marine and Estuarine Organisms, First Edition 
or latest edition. NTIS (#PB 89-220503) $45.00 

*EPA/600/4-89/001 - Short-term Methods for Estimatinq the Chronic 
Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms, Second Edition or latest 
edition. NTIS (#PB 89-207013) $31.00 

*Available from the National Technical Information Service (NTIS), 

• 
5285 Port Royal Road, Springfield, VA 22165 . 
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2.1.6 Calculate the LC50 (or EC50) for acute toxicity tests using the 
statistical methods described in the appropriate Agency toxicity test 
manual. 

• 

2.1.7 Calculate the No-Observed-Effect Concentration (NOEC) and 
Lowest-Observed-Effect Concentration (LOEC) and the linear interpolation
method for chronic toxicity tests as described in the appropriate Agency
toxicity test manual. 

2.1.8 Conform to the specified toxicity test methods or the approved 
NPDES methodology for analytical methods, sample collection, 
preservation, and preparation, sample containers, sample holding times, 
and chain-of-custody of samples. 

2. 1. 9 Provide at least 150-200 square feet of laboratory space and 15-20 
linear feet of laboratory bench space (see Section 5). Laboratory space 
must be appropriate to the types and numbers of tests performed. The 
building must provide adequate lighting, cooling, and heating to maintain 
appropriate environmental conditions for culturing organisms and toxicity 
tests. Hot and cold running water must be available for equipment
cleaning. 

2.1.10 Provide and maintain separate, compartmentized areas in the 
laboratory for culturing, toxicity testing,' and other chemical analyses 
(e.g. extractions, ammonia analyses). 

2.1.11 Maintain the facilities, instruments, equipment, and supplies so 
that environmental controls of test conditions meets the criteria for the 
tests (see Sections 5 and 6). 

• 

2.1.12 Report to the regulatory authority, equipment changes or other 
changes that would affect the ability of the testing laboratory to meet 
culturing or toxicity test criteria. 

2.1.13 Provide appropriate glassware, chemicals, apparatus~ ~isposable 
supplies, and equipment necessary for culturing and toxicity testing
conditions. 

2.1.14 Have available the instrumentation for measurements of dissolved 
oxygen, temperature, conductivity, salinity, and pH. The capability to 
determine alkalinity and total hardness and to detect total residual 
chlorine may also be required. 

2.l.15 Maintain daily records for physical, chemical, and biolo9ical 
data including all culturing and toxicity testing. Records and data 
reporting must be kept by the laboratory for not less than three years
(USEPA, 1982) or as required by the regulating authority. 

4 • 



• 2. 1.16 Conduct a standard reference toxicant testing program on 
organisms cultured by the laboratory in order to verify the health and 
sensitivity of the offspring. The health and sensitivity of the 
offspring must be determined at least once each month or as recommended 
in the acute or chronic toxicity test methods or as specified in the 
NPDES permit. If the laboratory is performing acute and chronic toxicity 
tests, a reference toxicant(s) must be used for both tests. Each testing 
program must be described in a separate section of the SOP. 

2. 1.17 Develop and maintain control charts for each 
reference-toxicant-organism combination, and successive toxicity values 
should be plotted and examined to determine if results are within 
prescribed limits. 

2 1.18 Maintain reproducing cultures of test organisms in the 
laboratory. Use of test organisms for regulatory purposes that are not 
maintained as a viable laboratory culture may be accepted on a 
case-by-case basis upon receipt of written permission from regulatory 
authority. Organisms purchased must be acclimated. A reference toxicant 
must be used to determine and document health and sensitivity of the 
purchased organisms. 

• 
2. 1.19 Demonstrate satisfactory performance on evaluation samples
submitted by the regulatory authority requiring the toxicity test. Each 
laboratory must maintain a written record and report analyses of 
performance evaluation samples to the proper authority • 

2. 1.20 Comply with local, state, and federal regulations for handling
and disposing of toxic and hazardous waste. 
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SECTION 3 · 

PREPARATION FOR THE EVALUATION •
3.1 The evaluator conducting on-site audits and evaluations of aquatic 
biology laboratories performing toxitity tests must have working 
knowledge of the NPDES compliance monitoring program and sufficient 
knowledge and experience with biomonitoring and toxicity testing 
methodology. 

3.2 The laboratory audit or evaluation program consists of four phases. 

3.2. l Phase I includes preliminary contact between the laboratory and 
the regulating authority to determine mutually agreeable dates, 
submission of completed pre-survey information forms (Appendix E) by the 
laboratory prior to the on-site visit and submission of result.s of 
performance evaluation samples. 

3.2.l.1 Prior to the on-site visit, the laboratory is required to submit 
(1) all the "Laboratory History" pre-survey information forms provided in 
Appendix E, (2) an organizational chart, and (3) a copy of its Quality
Assurance Plan. 

3.2. 1.2 The pre-survey information forms (Appendix E) must be completed 
and returned to the evaluating authority 30 days prior to the on-site 
visit. 

3.2.1.3. The laboratory staff is available during the on-site visit. •3.2.2 Phase II is the on-site visit by an evaluator consisting of an 
introduction and meeting with the senior laboratory staff involved in the 
toxicity program to explain the evaluation process. During the on-site 
visit the evaluator must: 

3.2.2.1 Insure that the laboratory has a QA plan in effect by 
determining if the laboratory has written procedures (QA plan or 
equivalent) for conducting its quality assurance program. 

3.2.2.2 Tour the laboratory facility. 

3.2.2.3 Review and verify the items completed on the pre-survey forms 
during the on-site visit. 

3.2.2.4 Have one-on-one discussions with the technical staff. 

3.2.2.5 Review the records and written standard operating procedures for 
compliance with the required toxicity test methods, using the completed 
pre-survey forms. · 

3.2.2.6 Examine the quality assurance data to determine if the quality 
assurance program is being implemented. 

6 • 



• 3.2.2.7 Evaluate the procedures and equipment used for those specific 
analyses for which the laboratory has requested the evaluation, using the 
criteria in this manual. 

3.2.2.8 Use the pre-survey forms (Appendix E) and the on-site evaluation 
forms and checklists (Appendix F and Appendix G) as verification · 
checklists during the on-site visit. 

3.2.2.9 Review the results of the evaluation at a debriefing conference 
with the laboratory director, manager, or supervisor and appropriate 
staff members. 

3.2.2. 10 Discuss deviations in the observed culturing and toxicity test 
precedures and records. 

3.2.2. 11 Recommend changes in equipment and supply needs, staffing 
requirements, and facility improvements. 

3.2.2. 12 Give a verbal laboratory performance rating of acceptable, 
minimally acceptable, or unacceptable. 

3.2.2. 13 Agree on a schedule for review of the draft report by the 
laboratory personnel and submission of the final evaluation report. 

• 
3.2.3 Phase III is submission of the final report to the laboratory with 
a rating by the evaluator indicating reconciliation of any evaluation 
criteria differences (see Section 2) and corrective actions required by 
the laboratory (see Section 11). 

3.2.3. l The report must clearly state the capabilities of the laboratory 
to provide acceptable biological and toxicological data. 

3.2.4 Phase IV should consist of follow-up activities. 

3.2.4.l Technical assistance to help resolve deficiencies found during 
the audit or evaluation process. 

3.2.4.2 The evaluating authority should be notified of any major changes 
in personnel, equipment, and laboratory facilities. 

3.2.4.3 If a follow-up visit to the laboratory by the evaluator is 
necessary to determine whether the deficiencies have been resolved and· 
found acceptable, a time period should be scheduled by the evaluator and 
proper authority of the laboratory. 

• 7 



SECTION 4 

ORGANIZATIONAL HISTORY AND LABORATORY STAFF •
4.1 History 

4.1.1 Prior to the on-site vi sit, the evaluator should become fam·i 1 i ar 
with the staff, facilities, and biological testing experience of the 
1 aboratory. The information, gathered during the preliminary contact 
phase (Phase I} and by use of pre-survey information forms and check 
lists, may be expanded upon and clarified during the on-site senior staff 
meeting (Phase II). If the evaluator is not familiar with the 
laboratory, a tour of the facility must be given during the initial 
on-site visit. 

4.1.2 Laboratories should demonstrate an active biological testing 
program sufficient to insure that th~ technical staff maintains expertise
in their respective fields. 

4.1.3 This information includes the client served, client satisfaction, 
materials tested, species (organisms) used, test methods, and qua"li'ty 
assurance program. 

4.1.4 Past performance data on reference toxicants, quality control and 
performance evaluation samples, compliance monitoring data previously
submitted, and previous evaluation reports should be reviewed to ·i clenti fy 
potential problem areas to concentrate on during the on-site visit. This • 
review will allow the evaluator to provide assistance in areas of 
greatest need and more efficiently utilize the time allotted to the! 
on-site visit. 

4.1.5 The laboratory is requested to complete and return the pre-survey
information forms and Sijbmit an organizational chart, a resume for the 
supervisor, each professional biblogist/analyst, and technican involved 
in the culturing and toxicity testing (Appendix E). 

4.2 Laboratory Staff 

4.2.1 The importance of a competent supervisor/manager and professional 
staff with relevant training and experience is necessary in order to 
generate valid toxicity testing data. 

4.3 Manager or Supervisor 

4.3.1 Qualification and Responsibilities 

4.3.1.1 Is responsible for the overall performance of the laboratory in 
its execution and reporting of analyses. 

4.3.1.2 Must have sufficient academic training and experience to 
properly implement testing and a quality assurance program. 

8 • 



• 4.3. 1.3 Minimum of a bachelor of science degree in biological sciences 
or closely related science curricula and three years laboratory 
experience in aquatic toxicity testing or a master of science degree in 
biological or closely related science and at least one year laboratory 
experience in culturing and aquatic toxicity testing. 

4.4 Professional Biologist/Analyst 

4.4.l Staff Qualifications 

4.4.l.l The biologist/analyst performs toxicological tests with no or 
minimal supervision. 

4.4. 1.2 Academic Training: Minimum of a bachelor's degree in areas of 
biology, zoology, fisheries, chemistry, environmental science, or related 
fields. 

4.4. 1.3 Job Training: Minimum of two weeks formal or on-the-job 
training each from a federal agency, state agency, or academic 
institution in culturing and toxicity testing of effluents and surface 
waters. The amount of training would depend on academic background. 

4 4.1.4 Experience: At least one year of bench experience with no or 
minimal supervision in culturing and toxicity testing aquatic organ,sms 
used in the NPDES program. 

• 4.5 Biological Technician 

4.5. l The technician performs toxicity tests and culturing of aquatic 
organisms with supervision from a professional biologist/analyst. 

4.5.2 Academic training: Minimum of high school education. Two years 
of college in biology, zoology, chemistry, or related fields is 
recommended. 

4.5.3 Job Training: One week of training each in toxicological testing 
and the culturing of aquatic organisms. Personnel should take advantage
of course~ available from federal and state agencies, or academic 
institutions. 

4.5.4 Experience: At least one year of culturing aquatic organisms and 
bench experience in toxicity testing. 

9• 



SECTION 5 

LABORATORY FACILITIES • 
5. 1 General Requirements 

5. l.l Minimum standards for the instrumentation, equipment (see Se~ction 
6), and culture units (see USEPA, 1985a; 1988c; 1989c) to perform the 
toxicity tests are inherent to the production of valid data from fixed or 
mobile laboratories. 

5. 1.2 The laboratory facilities should be clean, air conditioned (20°c 
to 250C), well ventilated, adequately lighted at the bench top (100 + 
ft-c), and have adequate workspace. It is recommended that 150 to 200 
square feet/person be available. The laboratory should contain at least 
10 to 15 linear feet of usable bench space per biologist/analyst to 
accommodate periods of peak work load. The laboratory must have hot and 
cold running water. 

5. 1.3 The laboratory should be secure and be maintained in a clean, 
organized manner. The laboratory should provide safeguards (see Section 
10) to avoid electric shock, prevent accidental chemical spills,
equipment failures, and prevent fires. 

5. 1.4 The laboratory should have policies, procedures, and provisions 
for the disposal of chemical and toxic wastes. Exhaust hoods are 
required for the handling of toxic chemicals and samples. This includes 
venting for sample preparation, extractions, and toxicity testing. 

5. 1.5 Contamination-free work areas should be provided for handling of 
test materials. 

5.1.6 Adequate facilities should be provided for storage of samples and 
test materials, including cold storage. 

5.1.7 Adequate space should be available for culturing test organisms 
and preforming the toxicity test. Organisms should be shielded from 
external disturbances. 

5. 1.8 Culturing, toxicity testing, and chemical analyses should be done 
in separate areas. 

5. 1.9 Volatile compounds or toxic samples should not be used or stored 
near culture units. 

5. 1.10 Temperature control of the toxicity tests, culture units, and 
holding tanks should be achieved using circulating water baths, heat 
exchangers, or environmental chambers. 

5.1.11 Air used for aeration must be free of oil and fumes. 

• 
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5.2 Laboratory Pure Water 

5.2. l Only satisfactorily tested reagent grade water from deionization 
or distillation units is used to prepare media, reagents, and 
dilution/rinse water for culture and toxicity test methods (ASTM 
Standards and Standard Methods, latest editions). 

5.2.2 Reconstituted or synthetic water made with laboratory pure water 
for culturing and toxicity testing should be tested monthly to assure it 
meets the following requirements and demonstrates no toxicity to the test 
organisms: 

5.2.2. l Conductivity ( < 0.1 umhos conductivity or> 17 megohm 
resistivity at 25°c). -

5.2.2.2 pH (5.5-7.5). 

5.2.2.3 Total Chlorine residual (non-detectable). 

5.2.2.4 The dilution water made with laboratory pure water should 
demonstrate no toxicity to the test organisms. 

5.2.3 If laboratory pure water does not meet the above requirements, 
supplementary analyses must be performed to determine the cause. 

5.2.4 Toxic metals and organics must not be present in the laboratory 
pure water. 

5.2.4. l The "USEPA Ambient Water Quality Criteria Documents" and USEPA 
(1987d) Quality Criteria for Water 1986, Office of Water Regulations and 
Standards, U.S. Environmental Protection Agency, Washington, D.C., EPA 
440/4/86-001 provide data and guidance on acceptability and toxicity of 
individual metals and organics to aquatic organisms and should be 
consulted. 

5.3 Dilution Water 

5.3.l The choice of the dilution water (reconstituted laboratory pure 
water or surface water) used in the tests will depend largely on the 
objectives of the study, and what is required in the NPDES permit. The 
dilution water should demonstrate no toxicity to the test organisms (see 
USEPA, 1985a; 1988c; 1989c). 

5.3.2 To prepare a synthetic (reconstituted) freshwater or a synthetic 
(artificial) seawater, use only reagent grade chemicals or recommended 
commercial sea salts (see USEPA, 1985a; 1988c; 1989c). 

5.3.3 To prepare a synthetic seawater from manufactured synthetic sea 
salts, follow the directions of the manufacturer and USEPA (1988c) in 
making the dilution water. To prepare hypersaline brine derived from 
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natural seawater, see USEPA (1988c). Artificial seawater should be used 
only if specified in the culturing and toxicity testing methods. 

5.4 Glassware Washing • 
5.4. l The guidance provided below is intended to eliminate toxicity
associated with glassware. If controls show toxicity additional cleaning 
steps may be required. 

5.4.1.l All glassware, sample containers, test vessels, pumps, tanks, 
and other equipment that need cleaning or come in contact with effluent 
must be washed and rinsed with laboratory pure water to remove surface 
contaminants (see USEPA, 1985a; 1988c; and 1989c). 

5.4. 1.2 New plastic ware, used for sample .collection or organism exposure
vessels, may or may not require soaking or rigorous cleaning. It may be 
sufficient to rinse the new containers once with deionized water and 
sample water before use, but control tests with the new containers may be 
required to see if toxicity occurs before using them in toxicity
testing. If toxicity is found during the control tests, more rigorous
cleaning will be required. 

• 
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• SECTION 6 

EQUIPMENT, INSTRUMENTS, AND SUPPLIES 

6. l Necessary and appropriate equipment, instruments, and supplies must 
be available in adequate quantities for culturing test organisms and for 
performing the toxicity tests being conducted. The evaluator should 
limit the review to those tests performed routinely. 

6.2 All materials in contact with a sample or the test organisms should 
be nontoxic. Materials used should not reduce or add to the sample 
toxicity. Adequate survival and growth in the cultures and test control 
solutions and acceptable performance on reference toxicants, would imply 
appropriate materials are being used. The date of receipt and lot number 
of disposable supplies being used should be recorded. Any chang~s in 
cleaning procedures should be noted so that changes in performance might. 
be correlated with these items. 

• 

6.3 M~nufacturers 1 operating manuals, standard operatjng procedures 
(SOPs) and equipment maintenance log books should be evident to the 
evaluator, and available and. used by the operator/analyst. Balances and 
other major equipment should be serviced reg~larly. Lists of reagents 
and consumable materials are specified in the latest editions of the 
USEPA acute and chronic toxicity test methods • 

6.4 Design, performance or use specifications for selected equipment and, 
supplies for toxicity test methods are provided below: 

6.4. l pH Meter: Scale of 0-14 pH units with accuracy and scale 
readability to at least+ O. 1 units. Laboratories are encouraged to 
purchase meters capable of functioning with specific ion or other 
electrodes. Units may be line or battery powered. 

6.4.2 Dissolved Oxygen Meter: Capable of measurements at 0-100% 
saturation. Field or laboratory units with accuracy specifications of at 
least 0. l mg/Lare acceptable. 

6.4.3 Analytical Balance: Capable of accurately weighing to 0.01 mg 
(0.00001 g). •The balance must be seated on a steady base to prevent 
vibration and protected from air currents. Class S certified weights
should be available, and the balance must be checked with the weights 
each time it is used to document acceptable performance of the balance. 

6.4.4 Conductivity Meter: Suitable for checking reagent water quality 
and saline water. Should be readable in ohms or megohms and should have 
a range from 2 ohms to 20 megohms. Unit may be line or battery operated. 

6.4.5 Thermometer: Mercury-filled, centigrade thermometer or digital 

• 
thermometer with 10c or finer subdivisions. Continuous recording
electronic-chart thermometer or bulb thermographs capable of documenting 
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a 1°c or less temperature change are acceptable. A certified or 
National Institute of Standard Technology {NIST) traceable thermometer 
should be available for calibration checks. •
6.4.6 Drying Oven: Gravity or mechanical convection unit with 
selectable temperature control from room temperature to 180°C. 

6.4.7 Refractometer: Hand held, automatic temperature compensated 
refractometer calibrated for salinity measurements from 0-160 parts per
thousand { ppt) . 

6.4.8 Compound Microscope, Dissecting Microscope, and Magnifying Lens: 
Hand held or supported, with appropriate light source, for examining 
small organisms in the test chambers or for examining cells on microscope
slides. 

6.4.9 Radiometer {light meter): Capable of measuring the intensity of 
ambient room light over a range of at least 0-200 uE/m2/s (0-1000
ft-candles). 

6.4.10 Water Purification System: Consisting of any combination of 
distillation, reverse osmosis, ion exchange, activated carbon and 
particle filtration capable of producing nontoxic deionized water of 18 
megohms {O. 05 umho conductivity) resistivity. Commercially available 
cartridge systems are preferred (See ASTM, Volume 11.01, D 1193, 
''Standard Specification for Reagent Water, 11 Type I Reagent Water). 

6.4. 11 Mechanical Shaker: Variable speed capable of providing orbital 
motion at a rate of 100 cycles per minute. 

6.4.12 Fluorometer or UV-VIS Spectrophotometer: Suitable for 
measurements of chlorophyll 2,. and performing colorimetric analyses. 

6.4.13 Electronic Particle Counter: Coulter counter or equivalent
capable of mean cell volume computation {MCV). 

6.4.14 Environmental Chamber/Incubator: Capable of maintaining 
temperatures of 200c + 20c, 240c +2oc, and/or 250 + 10c 

6.4.15 Autoclave: Capable of producing 1.1 Kg. cm2 {15 psi) pressure 
at 121 oc ( 2500F). 

6.4.16 Refrigerator: Explosion proof and capable of maintaining a 
temperature of 40c for sample storage; lockable, if for 
chain-of-custody requirements. 

6.4.17 Freezer: Capable of maintaining a temperature of -2ooc for 
storage. 

6.4.18 Air Compressor, Air Pumps: capable of producing oil free air. 

• 

6.4.19 Standby Generator(llO VAC): For electrical backup in emergency. 
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• 6.4.20 Light Box: For illuminating embryos, larvae, and organisms
during examination. 

6.4.21 Desiccator: For keeping specimens free of moisture. 

6.4.22 Amperometric Titrator: For measurement of free, total, and 
combined chlorine. 

6.4.23 Vacuum Pump: Electric powered, capable of providing vacuum in 
the range of 1-25 Hg. 

6.4.24 Counting Chamber: Hemacytometer, Palmer-Maloney, 
Sedgwick-Rafter,. for counting sea urchin gametes and algal cells 
(Selenastrum capricornutum). 

6.4.25 Centrifuge: General purpose bench top or floor model; producing 
lOOOxg; capable of accepting bottles or tubes appropriate for the sample 
volumes used. 

6.4.26 Exhaust Hood: For handling reagents, potentially-toxic samples, 
and controlling toxic fumes. 

6.4.27 Water Bath: For controlling test temperatures of 20-25°c + 
l 0c. 

6.4.28 Personal Computer (PC): for data analyses. 
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SECTION 7 

METHODOLOGY •
7.1 One of the most important aspects of the evaluation process is to 
determine if approved methods are being used by the laboratory. Alli 
activities including organism culturing, sample collection, handling,
preservation, and preparation, toxicity testing, physical and chemical 
analyses, and toxicity test data analysis must be covered by written standard 
operating procedures, protocols or analytical procedures. These written SOP 
documents must be available to, and understood and used by, the 1 aboratory 
staff. The evaluator must also determine if these written procedurE~s are 
consistent with any required (approved) methods and if any significant
deviations occur in either the written procedures or in the implementation of 
the procedures. Any deviations from standard test methods should bE~ 
documented. 

7.2 The evaluator should review the methods used by the laboratory~ as 
stated on the completed pre-survey forms, prior to the on-site visit. The 
following sources of methods should be available to the laboratory staff: 

7.2.1 Standard methods for the examination of water and wastewater .. American 
Public Health Association, 1015 Fifteenth Street NW, Washington, D.C 20005 
(latest edition). 

7.2.2 Annual Book of ASTM Standards, Vols. 11.01, 11 .02, and 11 .041 
American Society for Testing and Materials, 1916 Race Street, Philadelphia, • 
PA 19103 (latest editions). 

7.2.3 Methods for measuring the acute toxicity of effluents to fre:shwater 
and marine organisms, EPA-600/4-85-013 or latest edition. U.S. Environmental 
Protection Agency, EMSL-Cinci~nati, Cincinnati, OH 45268. 

7.2.4 Short-term methods for estimating the chronic toxicity of effluents 
and receiving waters to freshwater organisms, EPA/600/4-89-001 or l.atest 
edition. U.S. Environmental Protection Agency, EMSL-Cincinnati, Cincinnati, 
OH 45268. 

7.2.5 Short-term methods for estimat1ng chronic toxicity of effluents and 
receiving waters to marine and estuarine organisms, EPA/600/4-87-028 or 
latest edition. U.S. Environmental Protection Agency, EMSL-Cincinnati, 
Cincinnati, OH 45268 

7.2.6 Methods for chemical analysis of water and wastes, EPA/600/4-79-020 or 
latest edition. U.S. Environmental Protection Agency, EMSL-Cincinnati, 
Cincinnati, OH 45268. 

7.2.7 Handbook for analytical quality control in water and wastewater 
laboratories, EPA/600/4-79-019 or latest edition. U.S. Environmental 
Protection Agency, EMSL-Cincinnati, Cincinnati, OH 45268. 
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• 7.2.8 Methods for organic chemical analysis of municipal and industrial 
wastewater, EPA/600/4-82/057 or latest edition. U.S. Environmental 
Protection Agency, EMSL-Cincinnati, Cincinnati, OH 45268. 

7.2.9 Technical support document for water quality-based toxic control. 
Office of Water Enforcement and Permits, Office of Water.Regulations and 
Standards, EPA/440/4-85-032 or latest edition .. U.S. Environmental 
Protection Agency, Washington, O.C. 20460. 

• 
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SECTION 8 

SAMPLE COLLECTION, HANDLING, PRESERVATION, AND PREPARATIONl 

8. l Introduction 

8. 1.1 Specific requirements for sample collection and handling should be 
specified in NPDES permits and/or compliance monitoring documents. The 
evaluator should become familar with the requirements contained in the?se 
documents. 

8.1.2 The following items are only applicable to laboratories delegated 
responsibility for sample collection. All laboratories are responsible for 
items 8. 1.5 and 8. 1.6. 

8. 1.3 Sampling frequency must conform to that specified by permits or 
regulations. Collectors should be trained in sampling procedures and approved
by the appropriate regulatory authority or its designated representative. 

8.1.4 Applicable state regulations pertaining to chain-of-custody must be 
followed. An example of chain-of-custody procedures is presented in Appendix
A. . 

8. 1.5 The report form must include the date and time of sample arrival at the 
laboratory and the date and time analysis begins. 

8.1.6 Holding/transit time between sampling and analysis must not exceed 36 
hours. If the laboratory is required by permits and regulations to examine • 
samples within 36 hours, the laboratory is to indicate that the data may be 
invalid because of excessive delay before sample processing (see 8.4.1). 

8.2 Effluent Sampling 

8.2. l The effluent sampling point should be the same as that specifii~d in the 
NPDES discharge permit (USEPA, 1988a). 

8.2.2 Conditions for exception would be the following, but they must be 
approved by permitting authority: 

8.2.2.1 Better access to a sampling point between the final treatmeni and the 
discharge outfall. 

8.2.2.2 If the processed waste is chlorinated prior to discharge to the 
receiving waters, it may also be desirable to take samples prior to contact 
with the chlorine to determine toxicity of the unchlorinated effluent. 

lAdapted from: USEPA (1985a), (1988c), and (1989c). 
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• 8.2.2.3 In the event there is a desire to evaluate the toxicity of the 
influent of municipal waste treatment plants or separate wastewater streams in 
industrial facilities prior to their being combined with other wastewater 
streams or non-contact cooling water, additional sampling points may be chosen. 

8.2.3 The decision on whether to collect grab or composite samples should be 
specified in the NPDES permit and is based on the objectives of the test and 
an understanding of the short and long-term operations and schedules of the 
discharger. If the effluent quality varies considerably with time, which can 
occur where holding times are short, grab samples may be preferable because of 
the ease of collection and the potential of observing peaks (spikes) in 
toxicity. However, the sampling duration of a grab sample is so short that 
full characterization of an effluent over a 24-h period would require a 
prohibitive number of separate samples and tests. Collection of a 24-h 
composite sample, however, may dilute toxicity spiking and averages the 
quality of the effluent over the sampling period. A lengthy discussion of the 
advantages and disadvantages of sample types (grab or composite samples) is 
found in USEPA (1985a) or (1989c). The regulatory program or NPDES permit 
should dictate sample collection objectives. 

8.2.4 Aeration during collection and transfer of effluents should be 
minimized to reduce the loss of volatile chemicals. 

8.2.5 Definitive tests performed for NPDES permit purposes, unless otherwise 
specified in permit, require daily effluent sample collection and daily 
renewal of test solutions. 

• 8.3 Receiving Water Sampling 

8.3. l It is common practice to collect grab samples for receiving water 
toxicity studies. 

8.3.2 When non-toxic receiving water is required for a test, it may be 
collected upstream from the outfall or from other surface water known to be 
uncontaminated and which has properties similar to the receiving water (see 
USEPA, 1989c). If the objective of the test is to determine the additive 
effects of the discharge on receiving water which may be contaminated, the 
test is performed using dilution water consisting of receiving water collected 
daily upstream from the outfall. 

8.3.3 Dilution water to be taken from the receiving water upstream from the 
outfall, is collected at a point as close as possible to the outfall, but 
upstream from or outside of the zone influenced by the effluent. 

8.3.4 To determine the extent of the zone of toxicity in the receiving water 
downstream from the outfall, receiving water samples are collected at several 
distances downstream from the discharge. The time required for the 
effluent-receiving-water mixture to travel to sampling points downstream from 
the outfall, and the rate and degree of mixing, may be difficult to 
ascertain. It may not be possible to correlate downstream toxicity with 
effluent toxicity at the discharge point unless a dye study is performed. The 
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toxicity of receiving water samples from five stations downstream from the 
discharge point can be evaluated using the same number of test vessels and 
test organisms as used in one effluent toxicity test with five effluent 
dilutions. • 
8.4 Sample Handling, Preservation, and Shipping 

8.4.1 If the data from the samples are to be acceptable for use in the NPDES 
Program, the elapsed time from collection of a .grab or composite s·ample to its 
first use for initiation of the test, or for test solution renewal, should not 
exceed 36 h. In no case should a sample be used in a test more th.an 72 h 
after removal from the sampling device. Composite samples must be chilled 
during collection and maintained at 4°c until warmed up for use. 

8.4.2 Samples Used in On-Site Tests 

8.4.2. 1 Samples collected for on-site tests should be used within 24 h. 

8.4.3 Samples shipped to Off-Site Facilities 

8.4.3. 1 Samples collected for off-site toxicity testing should be chilled 
during collection and maintained at 4oc until used or shipped iced to the 
central laboratory, and there transferred to a refrigerator (4°C) unti.l 
used. Every effort must be made to initiate the test with an effluent sample 
on the day of arrival in the laboratory. 

8.4.3.2 Samples may be shipped in 4-L (l-gal) CUBITAINERSR, or new plastic 
11milk 11 jugs. All sample containers should be rinsed with source water before • 
being filled with sample. CUBITAINERSR .and plastic jugs are not to be 
reused. CUBITAINERSR and plastic jugs used for effluents or toxic surface 
water samples should be punctured after use to prevent reuse. 

8.4.3.3 Several sample sh..ipping or>tions are available, including Express 
Mail, air express, bus, and courier service. Express Mail is delivered seven 
days a week. Shipping and receiving schedules of private carriers on weekends 
vary with the carrier. 

8.5 Sample Preparation 

8.5.l With Ceriodaphnia dubia or other cladoceran invertebrate and fish 
tests, effluents and surface waters must be filtered through a (60 um)
plankton net to remove indigenous organisms that may attack or be confused 
with the test organisms (see Ceriodaphnia dubia test methods, USEPA, 1989c, 
for details). Surface waters used in algal toxicity tests must be filtered 
through a 0.45 um pore diameter filter before use. It may be necessary to 
first coarse-filter the dilution and/or waste water through a nylon sieve 
having 2-4 mm holes to remove debris and/or break up large floating or 
suspended solids. Caution: filtration may remove toxicity. 

8,.5.2 The dissolved oxygen (DO) concentration in the dilution water should be 
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• near saturation prior to use. Aeration will bring the DO and other gases into 
equilibrium with air, minimize oxygen demand, and stabilize the pH. 

8.5.3 If the dilution water and effluent must be warmed to brinq them to the 
prescribed test temperature, supersaturation of the dissolved gases may become 
a problem. To prevent this problem, the effluent and dilution water are 
checked for dissolved oxygen (DO) with a probe after heating to 2s0 c. If 
the DO is greater than 100% saturation (8.5 mg/L) or lower than 40% 
saturation, the solutions are aerated moderately with a pipet tip for a few 
minutes until the DO is within the prescribed range • 

• 
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SECTION 9 

QUALITY ASSURANCEl AND DATA HANDLING •
9. 1 Quality Assurance/Quality Control Definitions2 

9.1.l There is often confusion about the specific definitions of the terms 
"Quality Assurance11 and 11 Quality Control 11 

• While many people recogn·ize a 
distinction, the terms are often used interchangeably. 

9. 1.2 Quality Assurance is the total program for assuring the reliability of 
monitoring data. 

9. 1.3 Quality Control is the routine application of procedures ~or 
controlling the measurement process. 

9.2 Each laboratory shall have a written quality assurance (QA) plan. A 
routine, on-going, quality assurance (QA) program and quality assurance pl ans 
are necessary to insure and document the quality of the data produced. 
Quality assurance/quality control (QA/QC) should be a continous process
implemented throughout the entire culturing and toxicity testing program. 

9.2.l Three guidance documents are available from USEPA to assist in 
preparation o~ the QA plan. USEPA (1980b) describes management policies, 
organization, objectives, principles, and general procedures to establish how 
data of known and acceptable quality should be produced. USEPA (1980c) is a 
general guidance document, and USEPA (1984a) is a more detailed guidance • 
document that combines a work plan with the QA project plan. 

9.2.3 The QA program should cover all aspects of the biological testing 
activity, including sampling and sample handling, test conditions, equipment,
methodology, record keeping and data evaluation, which are subject to QA/QC 
procedures. The data quality indicators (e.g, the desired precision in 
controls and in reference toxicants) and objectives developed with this QA 
program including overall precision and accuracy should accompany all data 
produced by the laboratory. 

9.2.4 The determination of data quality is -accomplished through the 
development of data quality objectives (DQOs) by the interaction of 
decision-makers and the technical staff (see USEPA, 1984b; 1989a; 1989b). 

9.2.4. l DQOs are qualitative and quantitative statements developed by data 
users to specify the quality of data needed to support specific decisions or 
regulatory actions. 

lAdapted from: USEPA (1978c), (1985a), (1988c), (1989c), and (1979c).
2usEPA ( 1978a). Newsletter Quality Assurance. Environmental Monitoring and 

Support Laboratory - Cincinnati. 
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9.2.5 For general guidance on good laboratory practices related to toxicity 
testing, see: FDA (1978), USEPA (1979a, 1980a, 1980e, 1988b), and DeWoskin 
( 1984}. 

9.3 Appropriate sampling, sample handling and preservation should include 
considerations for selection of the sampling locations and number of samples 
necessary to adequately represent the source. Additional considerations 
concern the use of composite or grab samplers, sample containers, volume of 
sample required, collection of appropriate dilution waters, preservation at 
4°C if samples are held for more than 24 hours. Location, date, and time of 
sampling must be recorded as well as the date and time that analysis was 
initiated. If necessary, chain-of-custody procedures should be used. 

9.4 The test organisms must be in good health, be disease-free, show minimum 
mortality in holding tanks, and demonstrate "acceptable" performance in 
control test solutions. Additionally, the health of the organism should be 
documented by periodic use of reference toxicant testing. 

9.5 Documentation of instrument and equipment performance, calibration, and 
maintenance must be available for review. Balances and other major equipment 
should be serviced annually. 

9.6 Methods and procedures used should be well documented and available to 
the staff and the evaluator. Any deviations from the methods as written, or 
options used, should be noted. 

9.7 Field and laboratory/bench data should be kept in bound notebooks • 
Additional data such as bench sheets, sample receipt forms or chain-of-custody 
records should be referenced and noted. Use of electronic (computer) data 
bases is acceptable if adequate security and backup are maintained. 

9.8 Data evaluation procedures should be reviewed to determine if adequate 
statistical support is available and used. Data from toxicity tests should be 
plotted as a preliminary step to aid in interpretation of results and to help 
detect problems and expected trends or patterns in the responses. Recommended 
statistical programs should be used to calculate results. 

9.9 Reference toxicants and control charts should be used to document (1) the 
health of the organisms used, (2) data quality, and (3) the overall laboratory
performance. Control charts or acceptance ranges should be constructed or 
calculated and routine QC data plotted or compared to these pre-established 
criteria. The laboratory should demonstrate that the QC data generated is 
used to document data quality. 

9. 10 Proper documentation of the entire biological testing process is 
critical in supporting the validity of the data produced. Bound notebooks or 
secure computer data bases should be used to maintain detailed records of all 
data required by the methods and covered in this manual. Annotations to the 
record should be made as soon as possible (at least daily) to minimize or 
prevent any loss of information. These records should be made available to 
the evaluator during the on-site visit. The record should be complete enough 
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to follow a sample chronologically through the entire collection, measurement, • 
data collection and sample disposal process. Data reports should ·include the 
DQOs and data quality i ndi cators developed by the laboratory's qua "Iii ty 
assurance program as an aid to the ultimate data user. 

9.11 Procedures for confirming data validity (e.g., checking final reports to 
laboratory bench sheets} should be performed. 

9.12 All bound notebooks should have consecutively numbered pages and no 
pages should be missing. Pages with errors should be corrected near where the 
error occurs and initialed and dated by the person making the correction. 
Pages with multiple errors or with major problems such as spills or illegible
ink marking should not be discarded, but should remain in the bound notebook. 
The next page or a page nearby should be used to re-enter information. 
Waterproof plastic-coated paper notebooks are available. 

9.13 All information reported on the pre-survey information forms and 
checklists should be confirmed and possibly expanded upon during the on-site 
visit. 

9.14 Data validation may include a comparison .of final reports with lab bench 
sheet data. 

• 

24 • 



• SECTION 10 

SAFETY AND GENERAL PRACTICES 

10. 1 Introduction 

10. 1.1 While safety is not an integral part of laboratory evaluation, the 
evaluator should be aware of unsafe conditions and lack of, or weaknesses in 
a, formal safety program. This program should begin with management support 
and include the assignment of health and safety responsibility, maintenance of 
safe working conditions, ·establishment of safety training, accident reporting,
medical and first aid treatment and acceptance of the program by the staff. 
Written safety policies should be available to the laboratory staff and to the 
evaluator for review. 

10. 1.2 Basic good housekeeping practice should also be evident in a neat and 
orderly laboratory and office environment. These practices must be adequate 
to protect the staff from physical injury and exposure to hazardous or toxic 
substances, to avoid interference with laboratory operations, and to assure 
the production of valid data of known quality (see USEPA, 1985a; 1988c; 1989c). 

10. 1.3 Training on the use of safety equipment, first aid and medical 
emergency treatment should be documented. 

10.2 Safety Equipment and Supplies 

• 10.2. l Necessary and appropriate safety apparel such as aprons, lab coats, 
respirators, gloves, safety glasses and shoes, and hard hats should be 
avail ab le. 

10.2.2 First aid kits, fire extinguishers and blankets, safety showers and 
emergency spill kits should be available as well as a record of their 
maintenance and inspection. 

10.2.3 Mobile and remote locations,should be equipped with a communication 
system to summon help in case of an emergency. It is recommended that 
personnel not work alone in the field. 

10.2.4 Facilities should be available for soap and water cleaning of exposed
body parts that may be contaminated by effluent samples. 

l 0. 3 Safety Practices 

10.3.1 All personnel handling environmental samples known or suspected to 
contain human waste should be immunized against disease causing agents. 

10.3.2 The exterior of all sample containers should be protected from 
contamination during sample collection and handling. If the outside of the 
container is contaminated, it should be decontam.inated to prevent human 
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exposure. Sample spills must be cleaned up and/or neutralized (all acids), as • 
required, to prevent human exposure. 

10.3.3 Sample labels and identification should be adequate to alert personnel
of potential or known hazards. 

10.3.4 Material safety data sheets should be available for all chemiical 
preservatives and reagents used. 

10.3.5 Work with and disposal of effluent samples should be performed in 
compliance with current federal, state, and local rules pertaining to 
hazardous materials. 

10.3.6 All electrical equipment should be properly grounded. Ground fault 
interrupters should be used in all wet lab areas. 

• 
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• SECTION 11 

EVALUATION REPORT 

11.l Prior to termination of the on-site visit, the evaluator should 
have an exit debriefing meeting with the laboratory senior staff. At 
this debriefing the following findings should be discussed: 

11.1.l Any deviations or inadequacies in procedures, documentation, 
and/or records. 

11.l .2 Recommendations concerning equipment and supply needs, staffing,
and facility improvements. 

11.1.3 Areas in which the evaluating authority can provide technical 
assistance. 

11.1.4 Performance rating of the laboratory: acceptable, minimally
acceptable, or unacceptable. 

• 
11 .1.5 During this open discussion it is important to provide the 
laboratory with all of the findings, to rate the performance of the 
laboratory, and to provide recommendations for correction and 
improvement. In some instances all the findings that are discussed will 
be incorporated into a draft report. This will avoid any
misunderstandings and allow time for the laboratory to take appropriate 
corrective actions prior to preparation and distribution of the final 
report. It should be stressed that the report is intended to provide
positive information on how the laboratory may improve performance and 
not intended to be a negative or punitive device. It should be 
determined and agreed upon at this meeting what the distribution of the 
final report shall be. 

11.2 After completion of the on-site visit, the evaluator prepares a 
draft narrative report that contains all of the information pertinent to 
the evaluation that was discussed at the debriefing and actions taken as 
a result of the evaluation. The draft report should be sent to the 
laboratory for review, comment and action prior to any outside 
distribution. Additional follow-up visits may be required to verify
corrections of serious problems. From this draft report and review 
comments the final report is prepared that includes the general headings 
and information listed below: 

11.3 Title Page 

11 .3.1 This page should include the following: Name of laboratory,
address, date of the on-site visit, name, title, address, and signature
of the evaluator . 

• 



11.4 Commendations 

11.4.1 Point out those areas where the laboratory exceeds the minimum 
standards of performance. • 
11.5 Deviations 

11.5.l List each deviation and describe it in detail. Provide 
recommendations or appropriate corrective actions. Point out 
specifically those areas where deviations occurred prevtously and where 
recommended corrective actions were not taken. 

11.6 Remarks 

11.6.1 Recommend improvements which, while not affecting the evaluation 
status, would improve laboratory operations. 

11.7 List of Personnel 

11.7.l List names and title of all technical personnel along with the 
functions that each one normally performs. Also identify the critical 
laboratory personnel that could influence the performance rating of the 
laboratory if their job functions were changed. Note in this section 
that the evaluating authority must be notified if any of the critical 
personnel are involved in changes of job function and how the critical 
functions will be performed in the future. 

11.8 Signatures 

11.8.l The evaluation r,eport should be signed by the evaluator and any
accompanying letter or action meTnorandum should state the performance
rating granted and be signed by the evaluating authority. 

• 
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