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TITLE 46

LEGISLATIVE RULES

WATER RESOURCES BOARD

SERIES 11

PROPOSED RULES GOVERNING

LABORATORY CERTIFICATION AND STANDARDS

OF PERFORMANCE

NOTE: This is an entirely new series; therefore underscoring
has been omitted.

Mailing Address: State Water Resources Board
1260 Greenbrier Street
Charleston, WV 25311

Phone (304)348-4002
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Chapter 20, Article Eeries

Section 1 -~ General Provisions

1.1  Scope and Authority

This chapter, adopted in conjunction with the Water Pollution
Contreol Act (Chapter 20~5A-1 et seqg.), Hazardous Waste Management
Act (Chapter 20-5B-1 et seg.), Sclid Waste Management Act (Chapter
20-~57-1 et seq.) and the Hazardous Waste Emergency Response Fund
(Chapter 20-5G-1 et seg.), constitutes the Department of Watural
Resources regulations governing . certification of laboratories
conducting environmental analysis performed as referenced by
regulations or orders issued pursuant to those acts. This chapter
establishes the procedures | for obtaining and maintaining
certifications and the criteria and procedures laboratories shall
follow in analyzing samples.

1.2 Construction

These regulaticns shall be liberallv construed to permit the
Department to discharge its statutory functions and to effectuate
the purposes of the laboratory certification program.

1.3 Purpocse of the Regulatibns

(a) This Chapter is promulgated for the following purposes:

(1) To establigh the administrative procedures to be
followed by certified laboratories and laboratories
seeking certification.

{2) Tc establish the categories and parameters in which
laboratories may be certified.

(3} To establish the standards, criteria and preocedures
for laboratory equipment and supplies, practices,
methodology, quality contreol, personnel, facilities,
data reporting, and maintenance which a certified
laboratory cor laboratory seeking certification shall
continually meet.

(4} To establish the enforcement procedures the
Department shall follow to ensure that all certified
laboratories or laboratories seeking certification

4
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are in compliance with this chapter.

1.4 Certification Program Requirements
{a) Any laborateory wishing to analyze samples for

compliance with adopted regulaticns, permits, or
orders issued pursuant to an applicable act ghall
follow the procedures set forth herein in order to
obtain and maintain certification.

(b) Certified 1laboratcries and laboratories seeking
certificatien shall analyze all samples in
accordance with the procedures and methods reguired
by this chapter.

1.5 Incorporation by Reference

The Department hereby adopts and incorpoerates into these
regulations +the "Guidelines Establishing Test Procedures for the
Analysis of Pollutants" as amended, 40 CFR Part 136, and future
supplements and amendments to those regulations; the "Test Methods
for Evaluating Solid Waste", U.S. EPA Manual SW-846 as amended,
and future supplements and amendments.

1.6 Program Information

Unless otherwise specified, anv gquaestions concerning the
requirements of this chapter should be directed to the Department
of MNatural Resources, Division of Water Resources, Quality
Assurance. .. Cffice, 1201 Greenbrier Street, Charlesten, West
Virginia 25311. Telephone number 304-348-0478.

1.7 Definitions

The following weords and terms, when used in the chapter, shall
have the _following meanings unless the context clearly indicates
otherwise.

"Accredited” means having the approval conferred upon institutions
or programs where appropriate by a nationallyv recognized
accrediting agency or association as determined by the Department.

"Arnalviical reagent (AR) grade, ACS reagent grade, and reagent
grade” are svynonymous terms for reagents which conform to the
current specifications of the Committee on Analytical Reagents of
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the American Chemical Society.

"Category" means a group of parameters for which certification is
offered.

"Certification parameter" is a parameter which 1s identified in =a
performance evaluation sample test and is used to evaluate the
overall analytical performance of a laboratorvy on the specific
method. . T -

"Certification vear” means that period of time folleowing the date
upon whilch the labcratory first receives cerxtification for anv
parameter or category and lasting feor 365 consecutive days.

"Certified thermometer" is a thermometer that has documentation
from the manufacturer showing that it has been compared against a
National Bureau of Standards thermometer for the temperature
ranges employed by the laboratory and the correction factors from
the comparison. ] R c

"Chief" means the Chief of the Department's Divigion c¢f Water
Resources. -

"Conmpliance analysis" means the analysis of a sample that is
reguired to be analvzed by a department regulation, permit, or
order,

"Confluent greowth" means a bactarial growth (coliform or non-
coliform) which covers the entire filtraticon area of the filter
with no discrete colaonies.

"Department” means the West Virginia Department of Natural
Resources. : ' B

"EFA" means the United States Envircnmental Prctection Agency.

"Laboratorv pure water” means distilled or deicnized water which

is free o©f contaminants that may interfere with the analvtical
test in guestion.
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"Laboratory seekince certification™ means an uncertified laboratorv
which has submitted an acceptable application and the appropriate
fee for the categorv in which it desires certification, ané a
laboratory holding a valid interim approval.

"Performance evaluation sample'" is a sample containing & known
amount of a specific or combination of parameters used in part to
evaluate the perfermance of a laboratorv.

"Personal and direct supervision" means +that a qualifiad
supervisor is available at all times when laboratorv procedures
are being performed.

"Primarv standard" is a highlv pure reagent used as a reference
for standardizing cther reagent solutions.

"OQuality Assurance Qffice"” is a subdivision of the Department of
Matural Resources.

"Replicate sample" is a sample prepared by dividing a Thomogeneocus
sample 1nto separate parts so that each part is also homogenous
and representative of the original sample.

"Standard curve" .is a curve plottin concentrations o©of a known
= > g

parameter standard minus a blank, versus the standard's absorbance

or percent transmittance.

"Standard Methods" means the latest EPA and State approved edition
of Standard Methods for the Examination of Water and Wastewater,
American Public Health Association.

"Subseguent +o graduation" means laboratory training and
experience acquired after receipt of the degree specified.

"USEPA" méanﬁ_United States Environmental Protection Agencv.

1.8 Severability

If anv sectiocn, subsection, provision, clause, or portion of this
chapter 1s adjudged unconstitutional or invalid bv a court of
competent jurisdiction, the remainder of this chapter shall not be

~J
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affected thereby.
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{c)

ta)
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Section 2 - Program, Procedﬁges, and Reguirements
2.1 Requirement of Certification
{a) All sample analvses performed for the purpese of determining

compliance with chemical, micrebiological, bicassay and
radiclogical recuirements cf the States natural resources and
environmental programs or when regquired bv order issued bv
the Department shall be pe*fo:med_in%{éboratoriégﬁga:;iiiggj
Or;Qu*lnq the program phase=-in,dn interim status laboratorv
certified for this purpose pursuant to this chapter. Analvses
performed in laboratories not so certified =shall not be
accepted by the Depariment as being in compliance with the
recuirements, regulations or orders of the Department.

Lahoratories in other states where the c¢ertifving agencv
grants -recivrocal certificatiens to laboratories located in
West Virginia,-certified under conditlons ne less strigent
than those reguired by this chapter by the agency having
primarv enforcement responsiblility under Federal programs
delegated to such other state, shall be considered to be
certified for the purpose ¢f this chapter once they have
complied with the provisions of section 2.4 (a) thru (d).

Only laboratories certified pursuant to these regulations or
maintained bv the USEPA may be called State Certified
Environmental Laboratories and no laboratory may adopt anv
name ©r make anv coral or written statement intended or likelw
to mislead the public with respect to its certification
status,

2.7 Catecories'for Certification

A laboratoryv mav apply for certification in anv one or more
of the following categories and shall be certified in those
parameters within the category for which i1t demonstrates
acceptable performance on performance evaluation samples,
where available, and meets all other requirements of this
chapter. The laboratory certificate shall specifv the
categories and the parameters within each category for which
the laboratory 1is certified and it shall be displaved in a
location visible to the publlc. The certification categories
are as follows:

1. Atomic absorptioé%‘which comprises tests or analyses for
which the atomic absorption method is applicable or
required. Tests for the AA category must be conducted in
accordance with the method and procedures specified in 40
CFR Part 136 or EPA SW-846 manual as appropriate.
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Limited chemistry, which comprises chemical tests or
analvses reguired to determine compliance with the
State%' Acts and Regulations covered bv this chapter
except theose analvses for which the atomic absorption,
gas chromatographv and/or mass spectrometrv methods are
specifically required. Tests for the limited chemistrv
categorvy must be conducted in accordance with the methods
and procedures specified in 40 CFR Part 136 or EPA manual
SW~846 as appropriate for compliance with the Statels Acts
and Regqulations covered by this chapter.

Gas Chromatography (GC) and/or mass spectrometry (MS),
which conprises tests or analvses required to determine
compliance with the State Acts and Regulations covered bv
this chapter £for which the gas chromatograph and/or
mass spectrometry method is applicable or reguired. Tests
for the GC or MS categories must be conducted in accord-
ance with the methods and procedures specified in 40 CFR
Part 1326 or EPA manual SW-846 as appropriate.

Microbiological Testing, which comprises tests for
coliform bacteria must be conducted in acecordance with
the methods and procedures specified in 40 CFR Part 136
for compliance with the Water Pollution Control Act and
the State Pollutant Digcharqge Eliminaticn System
Regulations. '

Bioassav Testing, which shall include anv bioassav
analvses reguired +o determine compliance with the Acts

and Regulations covered by this chapter. Bioassav
analvses must be conducted in accordance with the methods
and . procedures specified in Section 6 of these

ragulations.

Radioclogical Testing, which comprises those tests or
analyses for radicactivity reguired to determine
compliance with the State's Acts and Regulations covered
by this chapter. Tests for +the Radiological category
must be conducted in accerdance with the methods and
procedures specified in 40 CFR Part 136.3, Table 1E. 7.

S0lid and Hazardous Waste Testing, which comprises those
tests or analvses required to determine compliance with
the States' Acts and Regulations covered bv this chapter.
Tests for the hazardous waste characteristics,
composition of the waste, and groundwater asscciated with
hazardous waste must be conducted in accordance with the
methods and procedures in EPA manual SW-846.

2.3 Application Procedures and Requirements for Laboratories

10
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1.

Page

Laocated in West Virginia Includin Provigions for

g
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-

the Phasgse-in of _the  Wesk i

Laboratorv Certificaticon Program.

ginia Environmental

The owner of a laboratory in West Virginia who wighes +o be
certified in anv or all cof the cetegories and parameters
thereaof (described in section 2.2) or, if already certified,
whe wishes +to 244 a catsgory or a parameter within a
cateqorv, shall applv for certification to the West Virginia
Deparitment of Watural Resources, Water Resources Division,
Qualitv Assurance Office, Charlegton, Wv 235311 {304~-348—-
N478). The applicant shall submit the eppropriate fee,

If the applicant fails to submit all the information re-
quested or fails to submit the appropriate fee, the
Department shall redject the applicztion without prediudice.

If the applicant submiis a complete .application, the
appropriate fee, rperformance evaluation data, if reguired,
and the information submitted meets the minimum reguirements
of +this chapter £for the category or categories for which
certification is requested, the application shall be
accepted. Acceptance of the application deces not autheorize
the laboratorvy to perform analvses regulated by this chapter.
The applicant shall be notified of the acceptance and shall
participate in the following laboratory evaluation:

Microbiological and Bicassay Testing

i. -The Department shall contact the laboratorv after the
application is accepted to arrange a mutually
acceptable date for an on-site inspection;

ii. The laboratory shall be evaluated and inspected to
determine 1f it is in compliance with the reguirements
of this chapter,.

iii, TIf the laboratcry demonstrates to the Quality Assurance
Office that it is in compliance with the reguirements
0of +this chapter it will be cextifi
for which it has reguested certi

Atomic Abscrption, Limited Chemistry, Sclid and Hazardous
Waste, Gas Chromatographv and/or Mass Spectrometrv:

i. The _Quality Assurance Office shall contact the
laboratory to arrange a mutuallyvy acceptable date for an
cn-site laboratory inspection;

ii. The Quality Assurance Officer shall send o the
laboratory a set of performance evaluation samples, 1f

11
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iv.,

vi,

vii.

viii.

ix.

Page

available, for the parameters for which certification
is requested after acceptance of the laboratorv's
application by the Department:

The laboratory shall analyze the performance evaluation
samples and return the data generated from the analvses
within 45 days of its recelpt of the samples to the
Department cof Natural Resources, Water Resources
Division, Quality ZAssurance Office, 1201 Greenbrier
Street, Charleston, WV 25311;

The laboratorwv shall have satisfied the reguirements
for testing for a parameter when it acceptablv analvzes
both high and low values for that parameter within a
given set of performance evaluaticn samples;

Acceptable analysis for a value in all water pollution
parameters occurs when the reported value falls within
the 99 percent confidence interval calculated for that
sample from available performance evaluation datz;

Acceptable analyvsis for a wvalue in all solid and
hazardous waste parameters occurs when the reported
value falls within +the stated confidence 1limits or
standard deviations for each parameter as given in
USEP2 Manual SW-846,

The laboratory shall have three separate opportunities
within 90 days to acceptably analyze one of three
different sets of performance evaluation samples for
each parameter. Iabs who fail to successfullv analvze
the samples in this time period will not be reevaluated
for a period of one vear; '

If the laboratorv's anaiytical values for the

performance evaluation samples are acceptable, the

Quality Assurance Office shall contact the 1laboratory -

to arrange a mutuallv acceptable date for an on-site
inspection:

If the laboratory demonstrates to the Qualitv Assurance
Office that it is in compliance with the requirements
cof this chapter, and that it c¢an acceptablv analvze
performance evaluation samples then it sghall be
certified in the category and the parameters within the
category for which it has acceptably analvzed
performance evaluation samples,

If performance evaluation samples are not available,
then the evaluation of the laboratory will be based on
the application and the on-site laboratory inspection,

12
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Radiolegical Testing

i. Laboratories seeking certification in the Padioclogical
category shall have participated 1in +the USEPA's
radiclogical proficiesncy testing program during the
immediately preceding +twelve months and shall submit
copies of the USEPA's performance evaluation reports
demonstratiﬂc ’that for each parameter In which the
laboratorv is seeXing certification at least four (4)
performance test average values have been within the
control limits established for that parameter.

ii. Laboratories which intend +to seek certification in the
Radiological categorv, but which have not participated
in the USEPA's radiological preoficiencv testing program
may obtain informaticn concerning thab program from the
department. '

5
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The Qualitv Assurance Qffice shall contact the
laboratory after the application is accepted tc arrange
& mu;ually acceptable date for an on-site laboratory
inspection, and the inspection will be conducted by
representatives of the Quality Assurance 0ffice and the
USEPA;: and )

iv., If the laboratory demcnstrates fo the Quality Assurance

£fice. during the inspection that 1t is in compliance _

with the recuirements of +this chapter 1t shall be
certified £for +the category and the parameters within
the categoryv for which it has reguested certificationm.

fications may contain conditions requiring
ification of minor deficiencies identified by the
ity Assurance O0£ffjice by a date or dates specified
ein, but only if such minor deficlencies do not affect
accuracy o the analytical results.

kXD H 0

An aprlicant for certification who either deces not perform
acceptably on the performance evaluation samples or does not
meet the requlrerents of this chapter shall be notified that
certification has been denied. L.aboratories notified of
denial of certification must immediatelv cease performing
analvses reguired +to bes performed in a certified Waboratory
for ccmpliance with the Acts and Regulations covered by this
chapter. -

Applicants receiving such a notification mav not reapplv for
certificatiocn until +he laboratory assures the Quality
Assurance COIfficer in writing that all reasons for denial of
certification have been rectified,

[
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Owners, vrincipal cfficers, directors and supervisors may not
reapply for certification of this same facility by the simple
expedient of changing the company or laboratcry name.

The laboratoryv facility may reapplv by preparing a new
application if +the facility 1s sold and has a2 change of
principal officer, directors and supervisors.

The fnllowing special provisions are applicable to the phase-
in of the West Virginia Environmental Laboratorv
Certification Program:

1. During the phase-in period all laborateries that desire
to continue performing analyses that the Department will
finéd acceptable and to receive interim approval mnmust

contact the Qualitv Assurance ffice for an Interim
Status Envircnmental Iaboratories Certification and
License form, complete, and submit +the form with the

appropriate fee to the Quality Assurance Office within 60
davs after these regulaticons beccme final,

2. The laboratorv that has been granted an interim approval
is anthorized +to ©perform analysis for the programs
covered bv this chapter while the laboratery is being
evaluated for certification providing:

i. Such laboratories follow the procedures and meet
the requirements of all previous subsections nf
this section;

ii. Interim approvals shall be walid until the
laboratory is audited and an approval or denial

decision is made or until three (3) vears after
promulgation of these regulations, whichever is
earlier; :

iii. A laboratory that fails tc acceptably analyze the
performance evaluation samples or otherwise fails
to meet the requirements of this chapter for
certification shall ke allowed %o remaln in an
interim approved status fcr 30 days after Tpeing
notified of deficiencies 1f the laboratory submits
an acceptable plan to correct the deficiencies
within 10 days o0f recelving notification of its
deficiencies, to the Quality Assurance 0Office.

iv. Labkoratories notified that theilr interim approval
has been revoked shall immediatelv cease performing
analvses regquired to be performed in a certified
laboratorv for compliance with +the Acts and
Regulaticns covered by this chapter and shall

14
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(b}

()

{e)

complv with subsection (e) above before reapplving
for certification.

2.4 Procedures for laborztcries neot located in West
Virginia

Tho owner of a labocratoery. c;*ceﬂ in a state othar than West
Virginia, “which has been certified (by the state where it is
loratea) under conditions no less stringent than +those
required bv this c¢hapter by the agency having oprimarv
enforcement fesponsibiliuv for the programs covered by  this
chapter and who wishes to perform analyses covered by this
chapter shall:

1. Annuallv complete the application form provided by the

West Virginia Department of Watural Rescurces, Water
Resources Division, Quality Assurance Office, 1201

Greenbrier EBtreet, Charleston, WV 25311, 304-348-0478;

2. Have the form certified to by the agency having primarv
enforcement resgponsibility or delegated administrative
responsibility; and

3. Return the form with the proper fee +teo the Quality
Assurance Office of West Virginia.

The Quality Assurance Q£ffice shall revisw the application and
if it finds it complete and the appreopriate fee has been
paid, shall assign or reassign the laboratorv a certification
number to be used in all correspondence with. the Department.

The receipt of . the certification number authorizes the
lzboratory to perform analyses for the categorv and the
parameters within the category for which it has requested
certification for the Acts and Regulations covered by this
chapter. :

I1f the labcrateory’s certificaticon is revoked by +the agencv

having primarvy enforcement responsibility or delegated
administrative respensibility, the West Virginia
authorication is thereby automatically cancelled. The

laboratory manager shall notifv the Quality Assurance Qffice
and all clients in West Virginia that utilize the laboratory
of the revocation within 48 hepours of receipt of notice of
revocation.

The owner of a laboratory in a state other than West Virginia
which 1s not certified by the state or is certified under
conditicns less stringent than those required by this chapter
and who wishes to perform analvses in any or all of the
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categories described in secticn 2.2 for the Acts and
Regulations covered by this chapter shall apply for interim
approval or certification 1in accordance with the procedure
set forth in section 2.3. 1In addition, prior to ceonducting
the on-site laboratecry inspection, the Ilaboratorv shall
submit to the Quality Assurance Office as an additional fee
the sum the Department determines to be sufficient to cover
the travel, room and board expenses of the certification
inspections.

2.5 Renewal of Certification

Applications for renewals of certification shall be submitted no
latar +than 120 davs before the expiration date of either interim
approval or certification and shall be o¢on the forms previded
therefor and shall be accompanied by the appropriate fee,

2.6 Feesg

{a) Owner of laboratories applving for certification or renewal
of certification, for the certification vear shall submit the
appropriate fee obtalined from the annual schedule below along
with . the required applicaticn materials. Fees are
nonrefundable. Laboratories owned cor operated by the State
of West Virginia or an agency of the Federal Government are
exempt from this fee reguirement, but shall make appropriate
application for certification in accordance with the other
provisions of these regulations.

Environmental Laboratory Certification Annual Fee Schedule:

. FEES -
Any one of the following chemistrv categories:
Limited chemistry, atomlic absorption,

Gas Chromategraphy and/or Mass Spectrometrv $ 500.00
Any two of the above mentioned chemistrv categories - 800.00
All three of the above mentioned chemistry categories - 700,00
Any cne or two radiclegical parameters 250,00

and 50 per anv
additional parareter

Solid and Hazardous Waste Testing .- 500.00
Biocassav Testing _ 500.00
Micrabiclogical Testing 3500.00

(b} This section is also applicable to interim approved
laboratories. '

fc) 2ll application fees collected under these regulations shall
be raid inte +the state treasurv into a specilial fund
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desigrnated “The Water Resources Management Fund” for
defraving the cost of administering these regulations.

2.7 Recuired Laboratory Personnel Qualifications
Every certified laboratory and  laboratories seeking
certificarion shall have zufficient properly gualified
personnel commensurate with the worklcad and types o©of tests
or analvses reguired to be performed for the pa*ameters for
whiclhi the ‘laboratory is certified, or is seeking
certification, pursuant to this chagter,

1. Cne individual shall be designated as +the person in
responsible charge and irrespective of any logal title or
designation, is herein referred to as the laboratory

irector.

2. The laboratory shall have one or more Supervisors who
shall ke gualified in accordance with the provisgsions c¢f
7.7 (4) below %o perform the tests or analyses required
to bhe . performed within the category or categories for
which the laberatory is certified, or seeks
certifications. The laboratory director mayv also serve
as laboratory supervisor, depending upon the size and
functions of the laberatory, provided that the laboratorv

director meets the gualifications for laboratorwy
supervisor

3. The Llaboratorv shall have a sufficient number nf
laboratory technical personnel commensurate with the
volume and diversity of the tests performed.

Current emplovee records shall be maintained, which shall

include a resume' documenting each emplovee's +fraining,

dearées held, experience, dutiss, and date or dates of
relevant emtlovment.

Work assignments shall be consgistent with gualificaticns.

1. The following tests .require the analyst to have at ‘least
a bachelor's degree in chemistry or bioleogical science as
appropriate: EBrsenic (colorimetric), Total Kijeldahl
th*oqen, Ammeonia, Phesphorus, Phenol, ©il and Grease,
F;orﬂae, Cvanide, Coliform, Group Bacteria, Total Organic
Carbon, Metals by AR, Organics by GC and Hazardous Waste
characteristics.

2. If a lazboratoryv performs tests or analyses utilizing gas
chrematography/mass spactrometry (GC/MS), the GC/MS

nperator shall:

\
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1. Meet the requirements of 2.7 (d} 5:; and
2. Have completed a formal training course in GC/MS; and

3. Have six months experience in the operaticn of GC/MS
egquipment. '

laboratory supervisor shall possess the gualifications
the categorvy which he or she supervises.

If the laboratory performs tests 3in the category of
Microbiological testing, the supervisor shall hold at
least a bachelor's degrsze in a biological science or
chemistry freoem an accredited institution with at least
three credits in bacterioclogy and, subseguent = to
graduation, shall have had at 1least one vear of
laboratory training or experience in bacteriology.

If a laboratory performs tests or analysis in the
catagory of limited chemistry for chlorine residual, pH,
temperature, turbidity, or settleable solids, the
superviscor shall have had at least one vear of laboratorv
training or experience in chemistry.

If the laboratory performs +tests or analyses in the
categories of s0lid and hazardous -waste or limited
chemistry for the parameters  other  than chlorine
residual, PpH, temperature, turbidity or settleable
solids, the supervisor shall hold at least a bachelor's
degree in chemistry or in a bioclcgical science from an
accredited institution and, subseguent to graduation,
shall have had at least one year of laboratory training
or experience in chemistry.

If the laboratory péfforms tests or analvses in the
categorv of Atomic Absorption the supervisor shall:

i. Hold at least a bachelor's degree from an
accredited institution either in chemistrv or in a
biological science; and

ii. Have, subsequent to graduation, at least one vear
of laboratorv training or experience in chemistry;
and

iii, Have either six months experience in the operation
of atomic absorption eguipment or have completed a
formal training course in the operation of ateomic
absorption egquipment; and '

18
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Demonstrate competence in the aoperation of atomic
ahsorption eguitment and anaslvtical wprocedures
during an inspection by 2z representative of the
Department.

5. If thev perform tests or analvses in the category of Gas
Chromatographv and/or Mass ESrpectrometrv, supervisor

ot
Sitéa Ll

i.

iv.

Hold at least a bachelocr's degree from an
accredited institution either in chemistrv or in a
biological science; and

Have, subsequent to graduaticon, at least one vear
of laboratory training or experience in chemistry:

-

ana

Have either six months experience in the operation
of gas chromatography eguipment and/or mass
spectrometry equipment as appropriate or have
completed a formal training course in the operation
of gas chromatography or mass Spectrometrv
equipment; and

Demonstrate competency in the operation of gas
chromatography equipment and/or mass spectrometrv
~egquipment, as appropriate and analytical procedures
during an inspection bv a representative of the
Department. '

6. If the laboratory performs tests or analyses in the
category of Radiolegical Testing, the Supervisor shall:

1.

ii.

7. If th

Hoid at least a bachelor's degree from an
accraedited institution in chemistrv,
radiochemistry, radioisotope +technelogy, biology,
physics, or anv of the applied sciences; and

Have, subsequent to graduation, at least five vears
laboratory training or experience in any ¢f the
above, two vears of which shall be 1in ‘low-lavel
radliation measurements and radiochemical procedures
being considered for certificaticn; and

Demonstrate competency in the cperation of
radiological equipment and radiolecgical procedures
during an inspection by & representative of the
Department. ' )

& laboratory perfeorms tests in the category oI

Biozssay, the surerviscr shall:

‘o
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i. Heléd at least a bachelor's degree from an
accredited institution in a biological science or
chemistrvy which shall include two courses in any of
the following subjects:

(1) General Zoology

{2} Biological Methods and Experimental Design
(3) Icthyology

(4) Comparative Physiology

{5) Environmental Science; and

ii. Have, subseguent to graduation, at least one vear
of  laboratory training or experience in the
bicassay procedure being considered for
certification; or
{1y & masters degree from an accredited

institution in an environmental science may be
substituted for +the one vyear of laboratorv

training or experience requirement, as
specified in 7.1i1 above, provided the
applicant can demonstrate competency in the
operation of bicassay eguipment and

methodologies by having successfully completed
at least six definitive bicassays pricr. to
applving for supervisor. Competency in test
organism handling, sample handling/preserva-
tion, test and date methodologies must be
documented, This documentation shall be
available during inspection bv a
representative. ¢f the Department; and

iii. Demonstrate competency in the operation of bioassav
equipment and methodologies during an inspection by
a representative of the Derartment,

If a laboratory performs tests or analyses in the
category of Solid and Hazardous Waste Testing, the
supervisor shall: : ”

i. Hold at least a bachelor's degreae from an
accredited institution in chemistry; and

ii. Have either six months experience in the operation
of equipment used for determining characteristics
or have completed a course in the use and operation
of such eguipment; and
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iii. Meet the reaguirements of the oth
this section when the equipment i
iz used in operfeorming solid a
determinaticons; and ’

er categories in
n cither categories

iv. Demonstrate competence in +the operation of all
equizment and analvitical procedures applicable to
seligd and hazardous waste testing during an

inspectinn by a representative of the Department.

\te]

. During the phase-in peri

od and for laboratories that
receive interim status appr

cval +the supervisor shall;

i. THave had one vear of pertinent laborztory experience
working in a laboratorv performing compliance
analvses in a categerv or categories covered bv this
chapter; and

ii. Demonstrate the ability of complving with the tesi-
ing, analvtical, and guality control regquirements
contained in the chapter,

For those municipal laboratories who emplov personnel that do
not possess the minimum educaticn and experience reguirements
established bv these regulations, the laboratory may become
certified if: (1) the laboratorv director and supervisor
have been c¢certified as having received instructicn and
education pertaining to laboratory operations and (2)
individual analysts have been certified as competent to run
the specific discharge parameters commonly reguired of
muricipal treatment facilities and that the individuals
certification training included standaxd crinciples,
technigues, and instruction on uses of chemicals and
ecuipment as well as on the possible irregularities one might
encounter in beth pre and post analvsis. Such non- State
individual certification prograns must be formallv
recoanized, bv the Chief of the Waiter Resources Division of
the DHR, The anzalvsi certification aleong with meeting all
other program certification reguirements will ke grocunds for
awarding certificaticn t¢ +the labkoratory. If certified
personnel are emplceyed then the laboratorv director must make
and have written rrangements on file . for obtaining the
advice of a chemist. ' .

Fxperlence in a certified laboratory which was gained prior
to acguiring & bachelors degrese may be substituted on an
eguivalency basis c¢f one vear of such experience for every
one vear of post-degree training and experience regquired.

s and Respcensikilities of Lakoratory
e

_::
nd hazardous waste’
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Laboratory d
e

rectors shall have the following
responsibilities:

g

1. The laboratorv directer shall serve the laboratorv on
either a full +time or a regular part time basis, and
shall administer the operations of the lakoratorw
including the reporting of tests and analvses. The
director shall be readily available for personal or
telephone consultation, and, 1f the director is to be
absent, the director shall arrange £or a substitute.
Where the director is acting as laboratoryv supervisor the
substitute shall meet the requirements of section 2.7
(a).

2. The laborateoryv director shall be responsible for the
employment o©f an adequate number of gualified personnel,
commensurate with the workload of the laboratorv and the
diversity of tests or analvses performed, and for the
inservice training of such personnel.

3. The laboratory director shall report the discoverv of an
analytical error to the Quality Assurance Office and the
person regquesting an analysis within 72 hours of

disceovering the error 1if the error mav effect the
validity of a reported analvtical result.
Laborateory supervisors shall have the following
responsibhilities:

1. Each laboratorv supervisor shall provide personal arnd
direct supervisgsion of technical personnel and the
reporting of tests and analyses within the category or
categories for which the superviscr is qualified.

Z. Each laboratorv supervisor shall be able to perform tests
or analysis within the category or categories for which
the lab is qualified.

3. Each laboratory supervisor shall be held responsible bv
the Department for the proper performance of all
laboratory procedures, test and analvses, within the
category or categories for which he is certified.

2.9 Management of Laboratories

A certified lazboratory mav c¢ffer as a service those
laboratorv tests, analvses, or procedures that are within the
category. or categories for which it is certified provided it
has a gualified superviscr in accordance with the provisions
of section 2.7 ({4) and for which adeguate personnel,
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equipment and facilities are available.

A laborateory that is certified shall accept onlv samples
which are properly labeled, and for which there is assurance

.that the samples have been collected, preserved, processed,

stored, and transported in such a manner ag +£0 assure
identitv and the stability of the sample with regpect t¢ the
requested tests or analyses: or 1f +the stabilitv of the

sample has not bean assured the laboratory shall refuse the
sample. B

This section 1s alsoc applicable to laboratories helding
interim approvals.

2.10 Proficiencv Testing

Except when determined by the Quality Assurance O0Office that
an appropriate performance evaluation test i1s net readilw
available, all certified labcratecries or laboratories seeking
certification shall participate in a performance evaluation
testing program covering all tests, analyses and analvtical
methods as made available within the category and categeories
in which the laboratory is certified or seeks certification.

1. In the Gas Chromatcgraph and/or . Mass Spectrometry
categories, a laboratorv's performance on a specific
analytical method may be determined by the ability of the

laborateory to acceptably analvze at least four
certification parameters during a performance evaluation
test.

Appropriate samples shall be distributed by %£he Quality
Assurance Office or its designee to such laboratories at such
times 2and freguencies as designated bv the Quality Assurance
Office.

Laboratories certified, or seeking certification shall:
1. Receive, examine and analvze such samples; and

2. Maintain records of such performance evaluation testing
resulitsy;y and

3. For all categories except radiological testing, submit
the results for such testing within 30 davs from the date
of receipt of the performance evaluation samples, to the
Quality Assurance 0ffice for evaluation; or

4., TFor radiclegical performance evaluatien testing, submit
results in accordance with the directions of the USEPA.
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The laboratory shall be informed of the results of such
evaluation and if the Ilzboratorvy has neot analvzed the
performance evaluation samples acceptably, the Dualitv
Assurance ©Office may require the laboratorv to analvze
additional performance evaluation samples.

The results shall be ceonsidered by the Quality Assurance
Cffice when making recommendaticns for improvement in
laboratory procedures, and in evaluating whether the
certification o©f +the laboratory should be granted, denied,
revoked, or suspended.

. Results of perfcecrmance evaluation testing during the

preceding twelve months shall be made availabkle by the
laborateorv, upon reguest, to anv person utilizing or
reguaesting the services of the laboratorv.

Certified laboratories that desire to extend the range of
tests or analvses offered shall submit a written regquest,
comply with the reguirements of section 2.3 or 2.4, as
aperopriate, and shall demonstrate satisfactory results in at
least one zround of performance evaluation sample testing
prior to the inclusion of this test or analysis in the list
of +tests or analyses for which proficiency has been
established.

2.11 Laboratory Inspections

As a condition of obtaining and maintaining certification, a
laboratorv shall permit and facilitate inspections bv
personnel of the Department.

The Department shall conduct at least one on-site inspection
of a laboratory seeking certification in any parameter o
determine whether or not the laboratorv meets the Quality
Assurance Office standards, as set forth in this chapter, for
rperforming analyses for that rparameter. The on-site
inspection shall be performed prior to making a decision
concerning the requested certification.

Regular inspections of laboratories certified in accordance
with +this chapter shzll ke conducted during reasonable hours
at intervals of not more than two vears. Such inspections
ghall be conducted by representatives of the Department upen
presentaticn of credentials. Laboratories that have moved to
a mnew location shall comply with section 2.14 and shall be
inspected bv the Department after notification has been
recelved by the Quality Assurance 0Office of such chanages of
location.
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Authorized representatives of the Department may make an
announced or unannounced inspection or examination of a
certified or an interim approved laboratory whenever the
Department in its discretion considers such an inspection or
examination necessary to determine the extent = of the

laktoratories ceompliance with the condition of its
certification and these regulations. Any refusal to allow
entrv fo the Department's reprasgentative shall constitute a2

vinlation of a conditicn nf certificatieon and grounds for
revncation of certification.

During inspections, consideration will be given to competenca
and attitude of staf?f; working conditions, including adequacy
of space; lighting, equipment and supplies, efficient
organization of the laboratory; testing or analvtical methods
used; quality control procedurss and practices; maintenance
of all reguired records; and compliance with the reguirements
of this chapter.

Following lnSpECulcnS, labcocratories shall be furnished with
inspection reports which shall list deficiencies found, and a
listing o©f +*the parameters for which the laboratories have
demcnstrated proficiency during inspecticns, such inspection
reports and listings shall be deemed public information or
records, and shall be made available to any perscen utilizing
or reguesting the serviceg of the laboratory.

Whenever deviations freom the requirements of this chapter are
found, the laboratorv shall be afforded not less than fifteen
davs, nor more than thirty days from the date the inspection
repcert is mailed to the lakoratorv in which to correct such
deficiencies, TIf deficiencies affecting the accuracy of
results are Efcuhd, the certificaticn shall be immediatelv
suspended or revoked, in accordance with the provisions of
section 2.12, :

2.12 Cancellation, Suspension, and Revocation of
Cextification

Anv certified. laberatory mav cancel its certﬂflcatlon in anv
categorv or parameter by netifying +the Quality Assurance
Office in writing of the laboratorv's decision to cancel its
certification. The laboratory. . shall enclose its

Environmental Laboratorv Ceritification and License with the
letter of notification. This cancellation notification shall
not entitle the laboratory to anv refund of its certification
fee.

The Quality 2Zssurance Of
laboratories certificaticon

e Hl

fic may temporarilv suspend a
n anv or all categories or in anv
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parameter when +the laboratory fails +o fullv meet the
standards of this chapter and the failure does not merit

immediate decertification action. The Quality Assurance
Office shall notify the laboratorv by letter of its
suspensioen and the reason therefor. Suspensions mav be

invoked for, but are not limited to, the following reasons:

1. Failure to submit in a timely manner a complete renewal
application or the appropriate fee;

2. Failure to submit a timely or acceptable response to ' the
leboratory evaluation report;

3., For all categories except Radiological Testing, failure
to submit results of performance evaluation samples
within 45 days of receipt of such proficiency samples;

4. PFor the Radiological category, failure to submit results
cf performance evaluation samples to the USEPA in a
timely manner;

5, For all categories excapt Radiological, Gas
Chromatography and/or Mass Spectrometrv Testing, failure
to acceptabklv analyze both the hich and low values for
anv cone parameter during a performance evaluation test
shall be grounds for suspension in the parameter;

6. TFor the Radiolecgical category, failing +to acceptablv
analvze +*wo performance test average values for anv one
parameter during anv consecutive . twelve month period
shall be grounds for suspension in the parameter:

7. For the Gas .Chromatography and/or Mass Spectrometrv
categories, failing to acceptably analyze both the high
and low values for anv one parameter during a performance
evaluation test shall be grounds for suspension in all
parameters covered by those chromatography and/or mass
spectrometry methods. '

{c} Certification mav be revoked for due cause, including, but
not limited to:

1. Violation c¢f a conditicn of the Certification;

2. Violation cof a statute, regulation, or . order of the
Department;

3. Misrepresentations made to the Department;

4. Demonstrable nonconformance with the regquirements of this
chapter;
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5. Subkstantial changes in personnel, facilities or
technigues without discleosure therecf +to  the Qualiizv
Assurance Qffice;

6. ‘MNonpayment of applicable fee;

{®

7. TFor all categories except Radiological Testing, failurs
to znalyze a set of performance evaluation samples within
43 davs of the receipt of such proficiency samples

8. For the Radiclogigal category, failure tc submit results
of performance evaluation samples to the USEPA in =z
timelv manner;

O
.

For all categories axcept Radiological, Gas
Chromatographv and/or Mass Spectrometrv Testing, failing
to acceptably analvze both the high and low wvalues for
anv one parameter during a performance evaluation test
shall be grounds for decertification in the parameter;

10. For the Radiolegical Category, failing to acceptablwv
analyze two performance test average values for any one
parameter during anv consecutive twelve month period
shall be grounds for decertification in the parameter; or

11. For the Gas Chromatograprhy and/cr Mass Spectrometrv
categorv, failing to acceptably analyze both the high and
low wvalues for any one parameter during a performance
evaluation test shall be grounds for decertification in
all parameters covered bv those gas chromatography and/or
mass spectrometrv methods; or

12, Performing and charging for additional tests or analyses
that have not been reguested bv the customer, falsifving
analyses, or engaging in other unethical or fraudulent
practices. C - :

Interim approval mav bes reveoked for Sus cause with right to a
hearincg therscn.

2.13 Ef1 nd Duration of Suspension Notification
an ca

ect
Rev tion

QJ 'h

The results of any tests or analyses performed afiter issuance
of 2 5uspension notification or revocation fer any category
or paramete suspended or revoked shall not be accepted bv
the Deﬁ;r;ment as an indicatiocn gf the compliance status with
the reguireménts of the Zcts aﬂd RegulatWOns covered by this
chapter.
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{E) Suspension shall not be withdrawn until all basis for the
suspension have been eliminated or rectified.

{(c) Revocations shall provide that reapplication for

certification shall not be considered until all basis for
revocation have been eliminated cr rectified.

2.14 Notice of Changes

In the event there are any changes 3in the name, location,
ownership, post office address, telephone number or perscennel of 2
lzboratorv to which the provisicons of this chapter applwv, then the
laboratory shall immediately submit written notice therernf to the
Department of Natural Resources, Division of Water Resources,
Quality Assurance 0ffice, 1201 Greenbrier Street, Charleston, Wes:t
Virginia 25311. In the case o©of change in supervisor(s) the
qualifications ¢f the new superviscr({s) showing compliance with
the requirements . of section 2.7 (d) shall be furnished. 1In the
case ¢f change in laboratory analysts both the laboratorwv and the
analvst mus: notify the Quality Assurance Office of the change
{(ie: performing different analysis or leaving employment of ths
laboratorv).
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Section 2 Criteria and Procedures for Microbhiclogical

Testing and Analvsis

3.1 Scope
This secticn establishes the Department's reguirements which a
rcr:lrled labeoratory or a labeorctory seeking certification shall
continuallv meet and follow when performing microbiological
analvyses.

3.2 Laboratory Facilities and Safetv

{h)

O
—_

(&)

{e)

Laboratoryv space and facilities shall be adeguate- to
properly carry out the services performed in, or nffered
bv, the laboratory.

Labhoratory work areas shall be arranged so as to
minimize probiems in transportation and communication.

Workbench space within the labkorateory shall be ample for
the *tests or =analyvses to be performed, and shall be
well-lighted and convenient to a sink, and such water,
gas, suction and electrical outlets as are necessary to
properly carry out +the specific +tests or analyses
rerformed in the laboratorv.

The temperature and humidity within the laboratcry shall

be maintained within the limits reguired for the proper

prerformance of each test or analyvsis and for the proper
operation of instruments which mav be affected bv
temperature variations.

Fach laboratory shall have available to it facilities,
equipment, and instruments, including but neot limited to
water baths, incukators, sterilizers, and refrigerators,

hall be adegquate to properly perform the tests
and analvses for the parameters within this categorv for
which the laboratery 1s certified or is seeking
certification.

Adequate fire pracauticons shall be tzken, including but
not limited o having readily available a fire
extinguisher rated for the tvpes of fires that

reascrably may be foreseen given the types of tests and
analvses performed by the lzboratory.

rropriazte occupational sa fety and health laws shall be
rosted and observed.
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3.3 Laboratory Ecuipment, Supplies and Materials

Laborateories performing micrebioclegical tests and
analyses shall have on the premises and under the
control of the laboratory supervisor the equipment angd
instruments listed " in this section necessary for the
preparation of the specific medla and analysis of the
samples for which the laboratory is seeking
certification or is certified. Such instruments, when
required, shall meet the following specifications:

1. The pH meters shall have an accuracv of and scale
graduations within + 0.1 unit.

2. Top-loader cr pan balances shall meet the following
recuirements:

i. Balances shall be clean, not corrcded, and
shall be provided with appropriate weights of
good guality; and

ii. Balances shall tare out and detect a weight of
100 mg when used for general media preparation.

3. Temperature-monitoring devices shall @ meet . the
following requirements:

i. Glass cr metal thermometers shall be graduated
in 0.5 degrees centigrade increments for all
analyses except fecal c¢oliform analvsis; iIn
which case glass or metal thermcmeters shall bhe
graduated in 0.2 degrees centigrade increments;

ii, Continuocus temperature recording devices shall
be sensitive and accurate to within 1.0 degrees
centigrade:

iii, The column of ligquid in glass thermometers
shall have no separation; and

iv. A certified thermometer shall be available for
use bv the laboratorv.

4. Alir or water-jacketed incubators, aluminum block
incubators, incubator rooms, and water baths shall
meet the following reguirements:

i. Incubators, incubator rocoms, and water baths
shall be of sufiicient size to accomodate
periods of peak work load;
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ii., Incubators and water baths must maintain
internal temperatures of 35.0 + 0.3 degrees
zentigrade for <total celiform and fecal.

streptococci analysis, and 44.5 + 0.2 degrees
centiarade for fecal coliform analvsis, in the
area of use at maximum loadingy

The zutoclave shall neet the f£sllowing rsguirements:

i. I% shall be in good operating condition when
cbserved during its operational cvcle or when
time-temperature charts are read, and, for most
efficient operation, use of a double-walled
auteclave constructed of stainless steel is
suggssted:;

ii, It shall have pressure and temperature gauges
on  the exhaust side, and shall have a safsetv-
valve that is in good operating condition:

iii, The regquirement for a separate pressure gauce
shall be walived provided +he laboratory has
documentation from the manufacturer of the
autoclave certifving that the egquipment will
cperate safelv without a pressure gauge.

iv. It shall reach the sterilization temperature of
121 degrees centigrade and pressure of 1.1

ib/em (15 psi) and shall maintain that
temperature and pressure throughout the
sterilization cvecle. The sterilization cvcle

ghall be for 15 minutes or 15 minutes per liter
of sample, whichever is longer, but no more
than 45 minutes in any case;

v. During depressurization the autoclave shall not
prodiuce air bubbles in the fermentation media.
The hot alr oven shall meet the follewing
requirements:

i. The hot air oven shzil be constructed in a2
mannexr which shall ensure a stakle
sterilization temperature;

ii. Use of the hot air oven is recommended for
sterilization of glazss plpets, bottles, flasks,
culture dishes, and other laberateory glassware
and utensils; and

iii. A calibrated thermometer in a+ least 10 degrees




7. The
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centigrade increments with its bulb placed in
sand shall be placed on one of the shelves in
use within the hot air oven.

refrigerator shall maintain an internal

temperature of 1 degrees to 4.4 degree centigrade
(34 degrees to 40 degrees Farenheit).

8. Laboratgries shall have available +the following
optical, counting, and lighting eguipment:

i.

ii.

At least one low power magnification device,
preferably a binccular microscepe with 10 to
I5X magnification, Zfor use in counting fecal
coliform and fecal streptococcl MF colonies;

At least cne low power magnification device,
preferably a binoccular microscope with 10 to
15X magnification, with a fluorescent light
source for use in counting total coliform MF
coleonies; and

2 mechanical hand tally for use in counting
bacteria colonies,

9. Iroculation equipment ghall meet the following
requirements:

i.

ii.

iii,

The diameter of inoculation loops shall be at
least 3 mm and the loops shall be constructed
of 24 to 26 gauge Nichrome, chromel, or
platinum-iridium wire;

Either single-service metal inoculation loops,
pre-sterilized plastic inoculatieon loops, or
reusable metal. inoculation locops shall be used;
and

Dispeosable drv-heat-sterilized hardwood
applicator sticks may be used.

10, Membrane filtration (MF) egquipment shall meet the
following requirements:

i.

i,

Units used in MF procedures shall be made of
stainless steesl, glass, or autoclavable
rplastic;

MF egquipment shall not leak and shall not ke
corroded; and
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Field equipment may be used for coliform
detection; however, standard laboratorv MF

procedures must be followed when using fielgd
equipment.

11. Membrane filters and pads shall meet +he following
requirements:

i.

ii.

Membrane filters shall be manufactured from
cellulose ester materials, and shall be white,
grid~marked, and have a 47-mm dizmeter and .45
um pore size; however, ancther pore size may be
used when the performance data provided bv the
manufacturer show the performance of that pore
size +¢ be egual +to or better than the
performance of the 0.45 um membrane filter; and

Membrane filters and pads shall be either
autoclavakle ¢or presterilized.

12. Laboratorv glassware, plastic ware, and metal
utensils shall meet the folleowing recuirements:

i. Glassware and metal utensils shall ke resistant
to the effects of corrosion, high temperatures,
and vigorous cleaning operaticns;

.ii, Flasks, bezkers, dilution kettles, culture
dishes, culture tubes, and other glassware
shall ke of borosilicate glass and free of
chips, cracks, and excessive etching;

' iii. Volumetric glassware should be Class A and need
not be calibrated before use:;

iv. Plastic items shall be of clear, inert,
nontoxic materials and shall retain accurate
calibration marks after repeated autoclaving;
and

v. It is recommended that metal utensils made of
stainless steel be used.

13, Sanmple bottles shall meet the following
reguirements:

i. Either wide-mouthed hard g¢lass and stoppered

sample bottles, or plastic sample bottles with
scraw caps, shall be used, and all sample
bottles shall have a cavacity of at least 120
ml.:
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ii. Glass-stoppered bottles shall be stored so that
they are protected from contamination by dust
and the caps shall ke covered with either
aluminum foil or kraft paper:

iii, Screw caps shall have leakproof nontoxic liners
which are capable of withstanding repeated
sterilizations, at temperatures of 121 deqrees
centigrade sustained for 30 minutes per
sterilization;

iv. Sterile sample bottles shall contain 10 mg. of
dechlorinating agent per 100 mL. of sample; and

v. Presterilized plastic bags containing 10 mg. of
sodium thiosulfate may be used for collecting
samples for cecliform analyses.

14, Pipets shall meet the following requirements:

i. Sterile, glass or plastic pipets shall be used
for measuring quantities of 10 mL or less;

ii, Glass ?ipets shall be made of boeorosilicate
glass; ‘ ‘

iii. Pipets shall deliver the reguired volume
quickly and accurately within a 2.5 percent
tolerancea;

iv. Pipets shall not be  excessively etched,
mouthpiece or delivery tips shall not be
chipped, and graduation marks shall be legible.

15, Pipet containers shall meet the followina
requirements:

L3

i. Open packets of disposable sterile pipets shall
be resealed after each use; and

ii. Pipet containers shall be made of aluminum or
stainless steel.

16. Culture dishes shail meet the following
reguirements:

i. Sterile plastic culture dishes with ¢tight or
loose 1lids, or glass culture dishes with loose
l1ids shall be used; and

ii. When culture dishes with 1oose lids are used,
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the relative humidity in the incubator shall
not be less than S0 percent.

17. Culture dish containers shall meet the follewing
requirements:

i, Culture dish containers shall be made of either
aluminum or stainless steel, or the culture
dishes mav be wrapped in heavy aluminum foil or
char~resistant paper; and

ii. Ogren packs of disposable sterile culture dishes
shall be resealed after each use.

18. Culture tubes and closures shall meet the following
regquirements:

1. Culture tubes shall be made of borosilicate
glass or other corresion resistant glass and
shall be of a sufficient size o contain both
the culture medium and the sample portieons o
be tested, withcut being more than three-
gquarters full; furthermore, it is recommended
that the fermentation vial be 10 mm x 75 mm and
extend above the medium; and

ii. Caps should be made of snug-fitting stainless
steel or plastic; however, locose-fitting
aluminum caps or screw caps are also
acceptable,

3.4 -~ Sample Collection, Handling, and Preservation

The sample volume shall be at least 100 mL. The sample
bottle shall be filled onlv +to the shoulder.

Sample bottles shall have a capacitv of at least 120 mL and
shall ke made of either sterile plastic or hard glass, and
shall be wide mouthed with either a plastic screw cap or
class stopper. Sample bottles shall be c¢apable of
withstanding repeated sterilizaticn. Ten milligrams of
sodium “thiosulfate per one hundred mi of sample shall be
added to all sample bottles during preparation of the
bottles.

The sample report form zhall be completed immediately after
collection and shall state at a minimum the sampling
location, date and time of collection, c¢hlorine residual,
collectors name, and any remarks.

[ 73]
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The following chain of custody procédures shall be emploved

in

collecting and handling samples and the information shall

be reported on the sample report form or a chain o0f custody
form. S :

1.

2.

Sterilized and decontaminated containers shall be used
for sampling.

Tie-=on or affixed labels with an identification number
shall be used for labeling all samples.

After the sample has been collected, the appropriate
informatien as to the identity of the sample shall be
written on the label. If the label has been removed it
shall be reaffixed before removing the label from anv
other contalner.

After collecting thé . sample, the label shall remain
affixed to the sample container and shall not he removed
until the reguired analyses have been completed and the
surplus sample has been discarded.

Immediately upon delivery of the sample to the
laboratory, the sample collector shall complete the
appropriate chain-of-custedy secticon of the sample report
form or chain of custody form,.

The chain-of-custody information reported on the sample

report form or the chain of custody form shall list at a
minimum the fellowing information:

i. Sample number;
ii. Description of samples;
iii. Specific locatiocn of sample collection;
iv. Identitv of person collecting the sample;
v, Date and time of sample collection;
vi. Date and time of custody transfer to labhoratorv;
vii, Identit? of person accepting custody;
viii. Date and time of initiation of analvses;
ix. Identitv of person performing analvses;

¥x. Name of laboratory performing the analvses;
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7. Prior to accepting custodv of the sample, the laboratorvy
personnel who will accept the sample shall be reasconablv
assured that the sample has met the collecticn, handling
and preservation requirements. If the sample fails to
meet those reguirements, the chain of custody section of
the gample report form or the chain of custedy form shall
so indicate and the sample shall be rejected.

8. The laboratory personnel accepting responsibility for the
sample shall sign the Zform containing the chain of
custedy information.

9. When it is necessary to send samples by mail, bus,
courier service, or private shippring, the chain of
custodyvy form shall be completed by the sampler prieor *o
the shipping of the sample and shall accempany the sample
during shipping. Upon recelipt of the sample in the
laboratory steps (4)6 thru & above shall be followed.

The holding time between sample collecticn and analysis shall
not exceed the specified parameter time. Samples that Ffail

to meet this holding time shall be rejected and a new sample

regquested.

Fecal celiform samples collected £for WVPDES compliance
analysis shall be analyzed within the heolding time
recommended in 40 CFR 136. Samples that fail +o meet this
holding time shall be rejected and a new sample reqguested.

WVPDES samples +that cannot be _-analyzed within one hour
following collection shall be stored in iced coolers during
transit to the laboratory and refrigerated upon delivery
until such analvses can be performed.

A laboratorv that has received either certification or
interim approval shall accept only samples that are properly
laveled and for which assurance is given that the samples
have been collected, rpreserved, processed, stored and
transported in a manner that will assure both the identitv of
the sample and that the sample is sufficiently stable to be
used in the requested tests or anazlvses.

3.5 Methodoleogy

Test procedures required by 40 CFR 136 shall be utilized for
the analysis of WVPDES parameters,

All procedures other than those set forth in subsection (a)
above are considered alternative analviical techniques as
described in 40 CFR 136.4. Laboratories shall make special
application %o the Department for the use of alternative
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analytical methods and such application shall include a
showing of acceptable comparability data.

21l laboratories which have previously been granted approval
te 1use an alternate analvtical method by the USEPA shall be
allowed to continue using such method after it submits
written proof of the approval to the Department.

The membrane filter (MF) procedure used for Water Analysis
should show good colony development over the entire surface.
The golden green metallic sheen colonies shall be counted and
recorded as the total coliform density per 100 mL of water
gsample, The following rules for repO?tlng any problem with
MF results shall be followed:

1. In the case cof total coliform analysis, if there is
confluent growth, with or without discrete sheet
colonies, covering the entire filtraticon area of the
membrane, the ressults shall be repcrted as "confluent
growth per 100 mL, with (or without) +otal coliforms",
and a2 new sample shall be reguested,

2. In the case of fecal cecliform and fecal streptoceoecci
analysis, 1f there is confluent growth, with or without
tvpical digcrete colonies, covering the entire filtration
"area of the membrance, the results shall be reported as
"eonfluent ~growth per 100 nmL, with {or without) fecal
coliforms (or fecal streptocecci)"”, and a new sample
shall be redquested. :

3. When the total number of bacterial c¢elonies on the
membrane 1s greater than 200 total coleonies, or is not
sufficiently distinct, or hoth, the results shall be
reported as "Too numerous +to count (TNTC) per 100 ml,
with (or without) total cocliforms, (or fecal coliform, or
fecal streptococecil}l” and a new sample shall be
requested,.;

4, When both confluent growth and TNTC are present, a new
sample shall be requested and, if the MF procedure is
used, the sample volumes filtered shall be adjusted by
increasing dilution of the sample; otherwise the most
prokable number {(MPN) procedure shall be used.

5. If the laboratory has elected to use the MPEN test on
discharges that have a historv of confluent growth or
TNTC with the MF procedure, all presumpiive tubes from
the MPN test to check for the suppression of celiforms;
the count ghall be adijusted based upon confirmation and a
new sample shall be .raguested. In addition, thie
precedure should be carried cut on samples collected from
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water supplies or discharges known +to have such a
history, at a frequency of at least once every three
monthe.

3.6 General Laboratervy Practices

Laboratory sterilization preocedures shall meet the following
requlrements:

1. The following times and temperatures shall bhe used for
sterilization of materials bv zuto-claving:

Material Tenperature/Minimum Time
Membrane filter and pads 121 degreaes centigrade/10 min.
Carktovhdrate-~containing media 121 degrees centigrade/12-15
{laurvl trvptose, brilliant min,

green lactose bile broth, etc.)

Contaminated materials and 121 degrees centigrade/30 min.
discarded tests

Membrane filter assemblies 121 degrees centigrade/15 min,
(wrapped) , sample collection

bottles (empty), individual

glassware ltems

Rinse water volumes of 300 ml 121 degrees centicrade/l5 min.
te 1,000 ml

Rinse water in excess of 121 dagreez centigrade/time
1,000 ml adijusted for volume; check
for sterility

Dilution water blanks 121 degrees centigrade/13 min.

2, Membrane filter =assemblies made of wmetal shall be
autoclaved after each sample filtration series, the end
of which is marked by the lapse of 30 minutes or more
between sample filtrations;

3. Membrane filters assemblies made of glass or plastic mnay
be sterilized by 2 minutes of exposure in an ultraviolet
sterilizer unit, provided its use does not affect the
validity of the results and the ultraviolet lamps are
tested with a light meter and a spread plate irradiation
test is performed guarterly.

4, 2t least two minutes of ultraviolet light or . beliling
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water may e used on a membrane filter assembly to
prevent bacterial carry-over between filtrations; and

5. Dried glassware ghall be sterilized in a het air oven at

170 degrees centigrade for a minimum of two hours.

Laboratory pure water, including distilled, deionized, eor
other processed waters, shall meet the following

reguirements:

1. 2An aralyst shall either test the quality of the
laboratery pure water or have the laboratory pure water
tested by another State certified laboratorv; and

2. Only laboratory pure water meeting the requirements set
forth in the 16th Edition of Standard Methods shall he
used in performing bacteriological analvses.

Rinse water and dilution water used by the 1laboratory shall
meet the following requirements:

1, Stock buffer solution shall be prepared 1in accordance
with Standard Methods, 16th Editien or Microbiological
Methods - EPA, using laboratory pure water adjusted to pH
7.2

2. DBtock Dbuffer shall be either autoclaved of filter-
sterilized, and must be labeled, dated, and stored at 1
degree to 4.4 degrees centigrade;

3. The stored buffer solution shall be free of turbiditv;
and - - .

4. Rinse and dilution water shall be prepared bv adding 1.25
mL of stock buffer solution and 35 ml of magnesium
chloride sclution per liter of laboratory pure water, and
the final pH shall be 7.2 + 0.1.

Media shall be prepared and stored in accordance with +he
following redquirements:

1. Taboratories shall use commercial dehvdrated media for
routine bacteriological procedures;

2. All media shall be prepared according to the procedures
for media preparation set out in Standard Methods, 16th
Edition, or Microbiological Methods - EPA, however,
lacteose broth shall not be used.

3. Dehvdrated media containers shall be kept tightlv closed
and stored in a cool, dry 1location, to prevent
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discoloration and caking; laboratories shall not use
discelored or caked dehvdrated media;

4, Disseolution of the media wusing laboratoeory pure water
shall be completed before dispensing to culture tubes or
bottles;

5. The membrane £ilter broth and agar media shall be heated
in a boiling water bath until completely dissclved;

6. MF broths shall be stored and Eefrigerated noe longer than
95 hours and MF agar media shall be stored, refrigerated

and used within two weeks:

7. MPN media prepared in tubss with locse~-fitting caps shall
be used within cne week, but if MPN media are
refrigerated after sterilization, they shall be Incubated
overnight at 35 degrees centigrade to confirm usabkility,
and tubes showing growth or gas bubbles shall be
discarded;

8. Media in screw cap containers may be held up to three

months, provided that the media are stored in an enclosed
area s that no light may enter and provided that
evaporation does nct exceed 0.5 mL per 10 nml fotal
‘volume; in addition, commerciallv prepared liguid and
- agar media supplies may be used; and
8. Ampouled media shall be stored at 1 degree to 4.4 degrees
. centigrade (34 degrees +to 40 degrees Farenheit), and
-storage time shall be limited +to +the manufacturer's
expiraticon date.

Whan measuring sample volumes of more than 10 mL, graduated
cvlinders or graduated membrane filter £unnels having an

acscurady within 2.5 percent tolerance shall be used.

3.7 Quality Control Program

Ezch labkoratory shall develop and have on file and available
for inspection a . written description of the current
laboratory gquallty control program. Such written description
shall outline the procedures which the laboratcory will use in
meeting the qualitv control regquirements set forth iIin this

section and section 3.4 and secticn 3.8, Management,
supervisors, and analystis should participate in developing
the guality control program. — Each participant within the
laboratory should have a copv of the quality control program
and detailed guldelines for implementation cf the

participant’s responsibilitv, A record of analvtical control

41




Padge

tests and qualitvy ceontrol checks on media, materials, and

equipment

shall be prepared by the laberatorv and retained

for at least five wvears.

1.

Laboratories shall perform +the following analytical

quality

control @ tests tc ensure that general laboratorw

practices and methcdeclogy are in compliance with the
requirements of this subchapter:

i.

ii.

iii,

iv.

When analyvzing water samples, the laboratorv shall
verify at least five sheen or borderline sheen
total coliform bacterial colonies from each
membrane contalining five or more such colonies.
Bacteria ceunts shall be adiusted based on this
verification. The verification procedure shall be
conducted bv transferring growth f£rom the total
coliform bacterial ccleonies inteo lauryl trvpteose
breth (hereinafter referred te as LTB) tubes and
then transferring growth from gas-positive LTB
cultures . to brilliant green lactose bile
(hereinafter referred to as BGLB) tubes. Colonies
shall not be transferred exclusivelv +to BGLE.
However, colonies may be transferred to LTB and
BGLB simultanecusly. WNegative LTB tubes shall be
reincubated on the dav following the verification
procedurs and shall be confirmed if gas is
produced., It 1s recommended that laboratories
verifyv all sheen c¢oleonies and beorderline sheen
colonies,

A start and finish MF gterile control test of
rinse water, media and supplies shall be conducted
for each sample £iltration series. If the MF
sterile contzrol tests indicate contamination of
rinse water, media, or supplies, then all data
which has been generated through tests involving
the use of the contaminated rinse water, media, or
supplies shall be rejected and the laboratorv
shall request immediate resampling of those waters
invelved in the laboratory error.

The MPN test for water samples shall be carried to
completion on 10 percent of positive confirmed
samples except that dgram staining shall not he
performed; but, if no positive tubes result from
the tested water samples, the complete MPN test,
but not gram staining, shall he performed on at
least one water source for which results have been
positive;

TLaboratory pure water shall be analvzed bv the
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test for Dbactericidal properties for distilled
water as set forth in Standard Methods, 16th
Edition, p. 835, or Microbiological Methods -
EPA, Dp. 200. Cnly satisfacteorily tested
lazboratory pure water is permissibkble in preparing
media, reagents, rinse, and dilution water. If
the tests &o not meet the regquirements for
laboratoryv pure water set forth in subparagraph
viii. below, then corrective action, including but
not limited to wpurchasing =z fresh supply of
laboratory pure water or purification of .the
existing supply and source of laboratory pure
water, shall be taken immediately ané +the water
shall be retested;

Laboratorv pure water shall be analvzed for
conductance, pH, c¢chlorine residual, and standard
plate count. If the test results for any of the
substances exceed the standards set forth in
subparagraph viii. below, then corrective action,
including but not limited to purchasing a fresh
supply of laboratorv pure water or purification of
the existing supply and scurce of laboratory pure
water, shall be taken and the water shall be
retested;

The laboratcry shall ensure that laboratorvy pure
water does not come in contact with heavy metals.,
Laboratory pure water shall be analyzed for trace
metals, with particular emphasis upon analysis to
detect Pb, Cd, Cr, Cu, Wi, and ZIn. If the test
results show that the laboratory pure water does
not mest the requirements set forth in
subparagraph viii. of this gection, then
corrective action, including but not 1limited +to
purchasing a fresh supply of laboratory pure water
or purification of the existing supplv and source
of laboratcory pure water, shall be taken and the
water shall be retested:;

tandard plate count procedure shall be performed
on laboratory pure water as described in Standard
Methads, 16th Edition, or Microbiological Methods
- EPA. Plates shall be incubated at 35.0 + 0.5
degrees céntigrade for 48 hours.
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Regquirements and monltoring frequency for
laboratory pure water:

QUALITY CF PURIFIED WATER USED IN MICROBIOLOGY TESTING

Monitoring
Test Freguency Limit
Chemical tests: - -

Conductivity Continuously >0.5 megohms resistance
or with each or <2 umhos/cm at
use . 25 degree centigrade

pH With each use 5.5 - 7.5

Total organic carbon Monthly <1.¢ mg/L

Heavy metals, single

(cd, Cr, Cu, Wi, Pb, & 2Zn) Monthlv <0,05 mg/L

Heavy metals, total Monthly £1.0 mg/L

ammonia/organic nitrogen Monthly <0.1 mg/L

Total chlorine residual Monthly or <detection limit

with each use
Bacteriological tests:

Heterotrophic plate count

(See Section 207)% Monthly <1000 ceolonies/mlL
Water cuality test Annuallv and

{See 3cl)* for a new source 0.8 - 3.0 ratio
Use test Annually and

(see 3d4)* for a new source Student's &t < 2.78

*Refers to 16th Edition of Standard Metheods Manual.

ix.

xi.

xii,

Each laboratory should analvze one guality centrol
sample per vear, when available from the
Department, for the parameter or parameters for
which the laboratocry has received certification or
interim approval:;

EBach laberateory shall satisfacteorily analvze one

unknown performance sample per vear, when
available, for the parameter or parameters within
the | category or categories for which +the

labeoratory has received certification or interim
approval:

Duplicate analyses should be run on known pesitive

samples at least cnce per manth, and the
duplicates should then be run as a split sample bv
more than one analyst, with each split

constituting a 50 mL sample;

- In the case of laboratories having more than one
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analyst, each analvst should count the +*otal
coliform sheen ccleonies on a membrane from a
peclluted water source at least once rer month,
colonies on the membrane should be verified, and
the analysts’ counts should be compared to the
verified count: .

There shall be available at all times, in the
immediate area cof labcratory personnel engaged in
examining samples and performing related

procedures within a category, current laboratory
manuals or other complete written descriptions and
instructions relating to:

(1) The analytical methods to ke used by those
personnel, properly designated and dated to
reflect the most recent supervisory reviews;

(2) Pertinent current literature references; and

{3} Such written descriptions and instructions
may be supplemented by, but not replaced bv,
textbooks relating to the particular
analvtical methods and procedures emploved by
such personnel;

Only the laboratory director or supervisor shall
make changes 1n 1laboratory procedures and those
changes shall onlv be effective when put in
writing; and

Laboratories shall maintain an acceptable quality
contrel  preogram covering each method or procedurs
for testing and analvsis performed by the
laboratory in order tec verify and assess accuracv,
measure precision, and detect errors in the
results of such tests and analvses.

2. The feollowing procedures shall be followed in performing

guality

control checks of laboratory media, egquipment,

and supplies:

i.

Each pH Meter shall be cleaned immediatelvy afterx
each use period and calibrated prior te each use
peried using a2 minimum of two pH buffer standards
and recordéds of each calibration shall e
maintained; buffer aliguots shall not be used more
than once; and commercial buffer scolutions shall
be dated at the time of initial wuse; buffer
standards should bracket ‘the value to be measured;
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Top loader or pan balances shall be checked
monthly against class "s" weights, and a record
shall be made of each calibration check:;

The accuracy of all thermometers used to monitor
temperatures shall be verilfied by comparing the
readings of such thermometers with readings of a
certified thermometer. A record shall be made
containing the identification number of each
thermometer, <the temperatures displayed on the
certified thermometer and the thermometer being
verifiesd, correction factors when applicable,
dates on which the quality control checks were
performed, and the name anéd of the analyst
performing such checks, Glass thermometers shall
be verified yearly and metal thermometers shall be
verified quarterly,.

The temperature of air or water-jacketead
incubators, water baths, and incubator roeoms shall
be either recorded continuously or recorded twice
daily from in-place thermometers immersed in
liquid and placed on the top and bottom shelves in
use;

Date, time, and temperature shall be either
recorded continuously or recorded individually
during each sterilization cvcle of the autoclave:

Each hot air oven shall be equipped. with a
thermometex, the bulb of which shall be placed in
sand, or with a temperature recording device, and
records shall be maintained shewing the date, time
and temperature of each sterilization cvcle;

Laboratories shall use only membrane filters that
have Dbeen recommended by the manufacturer for use
in the analvsis of water;

The temperature of each refrigerator shall be
either recorded continuously or recorded dailvy
from an in-place thermometer immersed in 1liquid
and placed on at least one of the shelves in use:

Washing processes shall be adequate +to provide
clean glassware with no stains or spotting, and at
the time of initial use of 2 detergent or washing
product and whenever the brand or type of washing
product 1s changed, the rinsing process shall
demonstrate ..that the detergent or washing product
provides glassware free of toxic material bv the
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inhibitory residue test as set forth in Standard
Methods, léth Edition, p. 853, or Microbiclogical
Methods - EPA, p. 199;

{1} Test each batch of c¢lean glassware for acid
or alkaline residue by adding bromthvmol blue
indicator or representative items;

At least one sample Dbottle from each batch of
sterilized sample bettles shall be chacked bv
adding apprecximately 25 mL of sterile LTB +to the
bottle or bottles and then incubating the
preparation at 35 degrees + 0.5 dedgrees centigrade
for 24 hours, at the end of which time the bottle
or bottles shall be checked for growth:

Service contracts or internal protocols approved
by the Quality Assurance ¢Cffice shall be
maintained on balances, autoclave, water still,
and any other equipment requiring pericdic
servicing, and records of actual servicing shall
be entered in a log beook;

Records of preparation of each batch of sterilized
media shall be made available for inspection and
shall show the lot number of the batch, date of
preparation, sterilization +time and temperature,
final pH of each batch, and the preparing
techrician's name;

Both prnsitive and negative cultures should be
used, and should be tested to determine recovery
and performance compared to a previous acceptable
lot of medium;

Media should be ordered on the basis of estimated
needs for the next 12 month period. Bottles shall
be dated wupon receipt by the lakboratory and upon
initial opening. Except for large volume wuses,
media should be purchased 1in 1/4-1b Dbottles.
Bottles of media should be used within six menths

after oecpening; heowever, in no case should opened”

media be used after one vear, Cpened Dbottles
should be stored in a degiccator to extend storage
time bevond six menths. Shelf l1ife of unopensd
bottles is two years;

Testing should ke carried out on membranss to
determine recoverv and performance as compared to
a previously acceptable lot of membranes;
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®xvi. The lot number of packages of membrane filters and
date of receipt by the laboratory shall be
recorded;

xvii., Heat sensitive +tapes, spore strips, or spore
ampoilles should be used during sterilization, and
it is recommended that 2a maximum registering
thermometer be used;

xviii. All reagents and solutions shall be labeled to
indicate identity and, when aprlicable, strength
or concentration, recommendad storage
requirements, preparation or expiration date, and
other information pertinent to identification;

xix. Materials of substandard reactivity and
deteriorated materials shall not be used; and

xx. -All outdated material shall be discarded
immediately.

3.8 Records and Data Reporting

Each laboratory shall maintain records and report data in
accordance with the requirements set forth in this gecticn.

Receords of microbioclogical analysis shall be kept by the
laboratory for not less than five wvears. Thig regquirement is
equallv applicable to all raw data, qualitvy contreol data,
chain of ¢ustedy forms and laboratory reports.

The following information shall be kept by the laboratery as
part of the records of all bacterioclogical analyses, althoudgh
such information need not be included in the report to the
perscon requesting the laboratory analvsis unless otherwise
reguired:

1. Laboratorv number or other form of identification of +the
sample;

2. Date, time, and speéific location of sampling, as well as
the name o©f the person who collected the sample or the
laboratory which submitted the sample;

3. Tdentificaticn eof the sample source.
4. The date and time of receipt of the sample by the

laboratoryv: whether <the sample, when received, was
preserved or unpreserved;
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5. The date and time of analvsis of the sample;
6. The person or persons who performed analvsis of the
sample;
7. The +type o¢f analysis performed and the specific
analvtical methed or methods emplecyved;
8. The results cf the analysis; and
9. The name and address of the laboratory to which the

sample was forwarded, 1f the analysis was not performed
at the laboratcocry which received the sample.

If£ the chain of custedy information is reported on the chain
of custody form, a copy of the chain of custedy form shall be
attached to the sample report form.:

The resulits of each analysis shall be calculated and entered
on the sample report form which is to be forwarded +to the
person reguesting the analysis of the sample. A careful
check shall be made to assure that each result entered on the
bench sheet and once the check is completed the supervisor
shall initial the bench sheet.

The coriginal or true duplicate of the results of the tests or
analvses shall be sent promptly te the person whe reguested
such tests or analyses, and shall be signed by the laboratory
director or a designee whose degignaticon is in writing and
has been submitted to the Department.

Whenever a certified. or interimly approved laboratorv refers
samples to another laboratory for analyses, the person
requesting the analyses cor tests shall receive the original
laboratorv report or. a true duplicate of that report on the
form of the laboratory that performs the tests or analyses.

A1l results shall be zreported immediately to the person
regquesting the analvses.

If results are entered into a computer storage system, 2
printout of the data should be verified with the raw data.
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Section 4 Criteria and Procedures for Chemical Testing and

Analvsis
4.1 Scope

This secticn establishes the Department’s regquirements which a
certified laboratorvy oxr a laboratory seeking certification shall
continually meet and follow when performing chemical analvses.

4.2 Laboratory Facilities and Safety

(a) Laboratory space and facilities shall be adeguate to properlw
carrv out the services periormed in, or offered by, the
laboratorv.

(b) Laberateory work areas shall be arranged so as to minimirze
problems in transportation and communication.

{¢) Workbench space within the laboratery shall be ample for the
tests or analvses to be performed, and shall be well-lighted
and convenient to a sink, and such water, gas, suction and
electrical outlets as are necessary to properly carrv out the
specific tests or analyses performed in, or cffered by, the
laboratorv.

{(d) The laboratory shall be adequatelyvy ventilated to exhaust the
gases produced bv the tests cr analyses performed by and the
tvpes of materials handled by the laboratory.

(el The temperature and humiditv within the laboratory shall be
maintainad within limits required for the proper performance
of each test or analysis and £or the proper operation of
instruments which may be affected by temperature variations.

{f) Volatile or corrosive chemicals and flammable solwvents shall
be stored in accordance with the Federazl Occupational Safetv
and Health Act and attendant Regulations.

{g} BAdeguate fire precautions shall be taken, including but nnt
limited to having readilv available a fire extinguisher rated
for the types of fires that may reasonably be foreseen given
the types of testing and analyses performed by and the +vpes
of materials handled bv the laboratorv.

(h) Appropriate occupational safety and health laws shall be
posted and observed. ' '

4.3 Specifications for Laboratorv Equipment and
Instrumentation
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Iahorateories which have recelved certification or are sseking
certification to perform anv of the reguired chemical
analvses, shall have on the premises and under the control of
the laboratory director, all of the equipment and instruments
necessary to analyze each parameter in which the laboratory
is certified, or is seeking certification and such equipment
and instruments shall meet the following specificaticns:

1. Analvtical bzlance ghall meet and be operated in
accordance with the fellowing specifications:

i. Each anralvtical balance shall have a sensitivitv
cf 0.1 mg;

ii. The analvtical balance should be mounted on a
heavv, shockproof table. The balance level should
be checked freguentlv and shall be adjusted as
necessary;

iii. The analytical balance should be located in an
area that 1is not near laborateory traffic and is
protected from sudden drafts and humiditv changes:

iv. The balance temperature shall be equilibrated with
room temperature:;

‘ v. Special precautions should be taken to avoid
Cam e spillage of corrosive chemicals on the pan or
inside the balance case, and the interior of the

balance housing should be kept scrupulously clean.

vi. Two class "8" weights shall be available for
checking the analytical balance.

2. The photometers shall meet and be operated in accordance
with the following specifications:

i. E&pectrophotometers:

(1) The maximum spectral bandwidth shall be no
more than 20 nm;

{2) Wavelength accuracy shall ke within 0 + 2.5
nm;

(3) The spectrophcoctometer should be capable of
using several sizes and shapes of absorpticn
cells to provide a sample path from 1 to 5
cm.

(4) All cells shall be kept clean and free of
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scratches, fingerprints, smudges, and
evaporated film residues; and

{3) An exterior, high-capacitv, constant voltage
transformer is recommended for wgeneral
laboratory analvses;

ii. Filterphotometers:
(1} TIgclaticn of relatively broad bands (13 to 75

nm) of this radiant energy is achieved bv use
of filters at cor near the maximum absorption
of the colorimetric methods; and

{2) Filterphotometers should be capable of using
several sizes and shapes of abszsorption cells
to provide z sample path from 1 to 5 cm.

The magnetic stirrer shall have variable speeds, and a
Teflon coated stirring bar.

The pH meter shall meet and be operated in aceerdance

~with the following specifications:s

i. The accuracy of the pH meter shall he within <+

0.05 units;

ii, The scale readabilitv of the pH meter shall be =+
0.1 units;

iii. Both glass and calomel electrodes shall be rinsed
well with laboratorv pure water after each
reading, and shall be either rinsed or dipped
several times into the next sample to be tested
before the final reading is taken;

iv., Weakly buffered samples should be stirred during
measurement;

v. Glass electrodes should be either immersed in
distilled  water or stored according +to the
manufacturer's recommendations during periods of
inactivity.

Specific ion meter shall be readable and accurate to + 5
mvl

The atomic absorption spectrophotometer shall meet and be
operated 1in accordance with the following requirements
and minimum specifications:
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i. The atomic absorption spectrophotometer shall be a
sinale channel, single or double keam instrument
having a grating monochromator, photomultiplier
detector, adjustable slits, a wavelength range of
120 to 800 nm, and provisions for interfacing with
either a strip chart recorder or a digital
printout unit;

ii. The lamps of the spectrophoteometer should be dated
when first used:

iii. The pressure inside +the acetvlene tank should
alwavs he greater than 75 psi;

iv., Proper ventilation shall be maintained abkove the
burner head;

v. & melisture trap should be incorporated into the
flow system between the air scurce and the atomic
absorpticn spectrophotometer itself;

L.aboratories performing atomic absorption analvsis shall
have a digital print out cr strip chart recorder for use
with the atomic absorption spectrophotometer. The strip
chart receorder shall have a chart width of 10 inches (25
cm}, a full scale responge time of 0.5 second or less, 10
or 100 mv input to match +the ingtrument, 2and vwvariable
chart speeds of 35 to 50 cm/min, or an equivalent chart
speed. A digital printout unit may be substituted for
the recorder.

L.aboratories performing gas chromatographic and/or mass
spectrometrv analysis:

i. Laboratories performing gas chromatcgraphic analvsis
may use either a commercial or custom-designed gas
chromatograph (with appropriate detectors), but in
either case the gas chromategraph shall have a
column oven capable of 1isothermal temperature
control to within +# 0.2 degrees centigrade. The
svstem should be equipped with accurate needle-valve
gas flow controls and should accept 1/4 in. glass
columns with the option of direct cn—-column
injection.

ii. Laboratories performing mass spectrometrv analvsis -
Reserved.

Taboratories performing gas chromatographic analvsis
shall have a strip chart recorder for use with the gas
chromatograph. The strip chart recorder shall have at a
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minimum a chart width of 10 in (25 .em}, a full scale
respeonse time of one sgsecond or less, a 1 mv (-0.058 to
1.05) signal to match the instrument, and variable chart
speeds of 5 to 50 cm/minute or an eguivalent chart speed.
A digital/integrator plotter mav be substituted for the
recorder.

The conductiviiy meter, suitable for checking laboratorv
pure water gquality, shall be readable in chms-cm or
mhos/cm, have a range of 2 to 2,300,000 ohms-cm or
ecquivalent mhos-cm (+ 1 percent), and have a sensitivitv
of 0.33 percent or better. The conductivity meter should
be eguipped with platinum electrodes,

Gravitv or mechanical convection drving ovens shall have
a selectable temperature control zranging £from room
temperature to 180 degrees centigrade or higher. A long
stem thermometer which has been calibrated agzinst a
certified thermometer shall be inserted through a center
ceiling port, and +the bulb of the thermometer shall be
inserted into a cylinder f£illed with sand.

Desiccators with +the appropriate indicator desiccant
shall be either glass or plastic as appropriate to the
particular task being performed. '

Fot plates shall have selectable temperature controls.

For storacge of agueous reagents and samples, a standard
household refrigerator mav be used. However, for storage
of o¢organics and flammable materials, an explosion-proof
refrigerator should be used. The refrigerator shall
maintain an internal temperature of 1 degree to 4.4
degrees centigrade (34 degrees to 40 degrees Farenheit}).

Laboratory glassware should be made of borosilicate glass
that ig resistant to damage by heat, chemicals, and
repeated use, When applicable, Class 2 volumetric
glassware shall be used and nesd not bhe calibrated before
use. The £following criteria and procedures apply to
laboratorv glassware:

1. TUnless otherwise specified, borosilicate boeottles
shall be used for the storage of reagents and
standard solutions;

ii. Polyethylene bottles mav be used instead of
borosilicate bottles for the storage of reagents
and standard soluticns;:

iii. Sercleogical or Mohr-tvpe pipets are not volumetric
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pipets and shall not be used in tests or analvses
regquiring gquantitative sample transfer and
measurement;

i6. The stirred water bath for nitrate analyvsis sghall have 2
temperature range from ambient temperzture to 100 degrees
centigrade, +the bath shall have a gable 1id and it shall
be stirred by a stirring device.

17. Temperature monitoring devices shall meet the £following
reculirements:

i, Gless or metal thermometers shall be graduated in
0.5 degree centigrade increments;

ii. Continuous temperature~monitoring devices shall be
sensitive to 0.5 degrees centigrade;

iii. The liquid column cof glass thermometers shall have
no separation; and

iv. Laboratories shall have available at least c¢cne
' certified thermometer.

4.4 Sample Collection, Handling and Preservation

Sample collection, handling, and preservation technigues
recommanded in 40 CFR 136 gshall be followed IZor WVPDES unless
stated otherwise, samples requiring preservation shall be
preserved at the time of collection,

Sample Gollection, handling and preservation techniques found
with the analytical methods shall be followed for the organic
parameters analyzed by those methods,

Additional information on sampling for pesticide and

herbicide analysis may be found in the following
publications: -
1. "The Manual cof Analytical Methods for the &Analysis of

Pesticide Residues in Buman and Enviromnmental Samples”,

.. USEPA, Hezlth Effects Research Laboratery, Research
Triangle Park, N.C. 27711, 1979 (hereinafter referred to
as PEST);

2. "Handbook for Analytical Quality Control in Water and
Wastewater Laboratories™, USEPA, EMSL, Cincinnati, Ohio
45268, EPA 600/4-79~1979 (hereinafter referred to as
EPAQCY r and .
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3. Standard Methods, 16th Edition.

The sample report form shall be completed immediately aftear
collection and shall state the sampling locaticn, date and
time of coclliection, collector's name, and any remarks.

The following chain of custody procedures shall be emploved
in ceollecting and handling samples and the infeormation shall
be reperted on the sample report form or a chain of custodv
forn. -

1. Decontaminated contaliners shall be used for sampling.

2. Tie-on or affixed labels with an identification number
shall be used for labeling all samples,

3. After the sample has been collected, the appropriate
information as to identityv of the sample shall be written
on the label. If the label has been removed, it shall bhe
reaffixed before removing +the Ilabel from anv other
container. o

4, After collecting the sample, the 1label shall remain
affixed to the sample container and shall not be removed
until the required analyses have been completed and the
surplus sample has been discarded.

5. TImmediately upon delivery of the sample to the

laboratoryv, the sample c¢ollector shall complete the

appropriate chain of custody section of the sample report
forf®l or chain of custody form.

§. The chain of custody informaticn reported on the sample
report form or the chain of custody form shall list at a
minimum the following information:

i. Szmple number:
ii, Description of samples:
iii, Specific locaticn of sample collecticn;
iv., Identity of person collecting the sample;
v. Date and time of sample collection:
vi. Date and time of custodv transfer to laboratorv
(if +the sample was collected by a person other

than laboratory personnel):

vii. Identity of person accepting custedv (if the
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sample was c¢ollected by a person other than
laboratory personnel);

viii. Date and time of initiation of analvsis;

ix. ©Name of laboratory performing the analvsis;

~)

Prior to accepting custedy of the sample, the laboratorv
personnel who will accept the sample shall be reasonablv
assured that +the sample has met the preservation
requirements. If the sample fails to meet those

requirements, the chain of custodv section of the sample

repozrt form or ‘the chain of custoedy form shall so
indicate and the sample shall bhe refused.

8. The laboratory personnel accepting responsibility for the
sample as well as all other laboratory personnesl
performing analyvsis on that sample shall sign the form
containing the chain of custody information.

9., When it is necessary tc send samples by mail, bus,
courier service, or private shipping, the chain of
custody form shall be completed by the sampler prior to
the shipping of the sample and shall accompany the sample
during shipping. Upen receipt o©f the sample in the
laboratoryv, steps (e) 6 thru 8 above shall be followed,

TTTT L 405 Methodclegy

Test procedures identified in 40 CFR 136 shall be utilized
for the analvsis of WNational Polllutant Discharge Eliminaticn
Svstem compliance monitoring parameters,

All procedures other than those set forth in subsection (a)
are considered alternative znalytical methods as described in
40 CFR 136, Laboratories shall make special application to
the Department for the use of alternative analytical methods
and such application shall include a showing of acceptable
comparability data.

2411 laboratories which have previously been granted approval
to use. an alternate analvtical method by the USEPA shall be
allowed to continue using such methed after it submits
written proef of the approval to the Department.

4.6 General Laboratory Practices

Laboratories wutilizing visual comparison devices shall
cazlibrate the standards incorpeorated iInto such devices at
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least once everyv four months. The laboratory shall make and
maintain records of the date and method of each such
calibration. Directions for preparing temporary and
permanent type visual standards are specified in the
applicable secticns of tandard Methods, 16th Edition. Bv
comparing standards of known concentrations to the sealed,
permanent visual standard and plotting the comparison on
graph paper, a correction factor shall be derived,
documented, and applied to all future results,. ’

Distilled and deionized water shall have at a minimum,
resistivitvy values between 0.5 to 2.0 megochms-cm (2.0 to 0.5
micromhos/cm.) at 25 degrees centigrade. Preferably,
distilled and deionized water should have resistivity values
greater than 1.0 megohms-cm {less than 1.0 micromhos/em) at

25 degrees centigrade. . When purchasing distilled or
deicnized water, laboratories should reguest a list of
quality specifications Zfor the water purchased. Containers

of distilled or deionized water should be capped when not in
use and should be capred immediately after each use.

Analvtical reagent grade {AR) chemicals should be used  for
most analvses. Detalled information on reagent grades is set
forth in Standard Methods, 16th Editicon, section 102, pages
4-6. Individual analytical procedures in Standard Methods,
16th Edition, and the EPA's "Methods for Chemical Analvsis of
Water and Wastes®™ 600/4-79-020, Environmental Protection
Agency, 0ffice of Techneoleogy Transfer, Washingten D.C. 20460,
1979, specify requirements for the reagents to he used. In
addition, labkoratorv chemicals and reagents shall meet the
following requirements:

1. Stock and working standard sclutions shall be checked
regularly for signs of decomposition, including but not
limited@ to discoloration, formation of precipitates, and
concentration change due to evaporation:

2. Aall solutions  shall be properly labeled with
identification of the compound, concentraticn, solvent,
date, and analyst who prepared the solution:

3. All standards used for atomic abscrption analyses shall
be of high puritv;

4. BAll chemicals, solutions, and standards, shall be dated
upon recelpt by the laboratory; and

5. Compressed gases used for atomic absorption analvses mav
be of commercial grade; and

6. Special purity solvents and reagents may be required for
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specific organic analvsis.

211 glassware should be washed in a warm detergent solution
and thoroughlv rinsed first in tap water and +then in
distilled water, This cleaning prccedure is sufficient for
mest analytical needs, but the individual methods should be
referred to for more elaborate precauvions +to be taken
against contamination o¢f glassware. It has been found
afvantageous to maintain a separate se% o¢f cglassware,
suitably prepared, for the nitrate, mercury, phosphate, lead,
pesticide and herbicide methods due +to the potential for
contamination from the laboratorv environment. All glasgwarse
used in pesticide and herbicide aralvsis should be ~leaned
and stored as outlined in section 3A of "The Manua® ol
Analvtical Methods for the Analysis ¢f Pesticide Residues in
Human and Envircnmental Samples”, USEPA, Health Effects
Research Lakoratory, Research Triangle Park, N.C. 27711,
1¢79.

4.7 Quality Control Program

All quality control data and records required by this sectien
shall be retazined for a period of five vyears by the
laboratory and shall be made available for inspection bv the
Cffice of Quality Assurance. Such retained data shall
include, but shall nct be limited to, the results of and the

raw data generated by Perfeormance Evaluation Sample analyses..

Bach laborafory shall develop a detailed written description
of the laboratory's current gquality control program, and such

written description shall include, but need not be limited.

to, the following: _ .

1. Procedures which the laboratory will use in meeting the
guality control recuirements of section 4.7 pertaining to
laboratory equipmnent and instrumentation, and the

frecuency with which such procedures will be performed.

2. Procedures which the laboratorv will use in meeting the
guality control reguirements of section 4.6 pertaining to
general labori:icry practices and the freguencv with which
such procedures will be performed.

3. Procedures which the laboratorv will use in meeting the
guality contrel requirements of subsection (e} below, and
the frecuency with which such procedures will be
performed,

Each laboratorv shall develop a written laboratory procedures
manual which shall set forth, in detail, the methods which
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the labeoratory will wuse in chemical analvses for all
parameters for which the laboratory is seeking certification,
and such metheds shall comply with the criteria and
procedures set forth in secticn 4.5. ‘

Each laboratorvy shall record and retain all raw data and
calculations derived from analvses and qualitv control
procedures in a manner that shall provide easy verification
of the data and calculations during on-site inspections.

Laboratories shall perform +the following internal gqualitv
controel checks: '

1. Each analvtical balance shall be checked and adijusted
annually by a service person emplcyed by the laboratory
or by a balance c¢onsultant. The accuracy of each

analytical balance shall be checked on each day of use
using at least two class "8" weights, one in the gram
range and cne in the milligram range. The welghts used,
weight detected to nearest 0.1 mg, dates on which checks
were performed, analyst, and other pertinent information
shall be recorded in a log book.

2. The wavelength setting of the spectrophotometer shall be.

checked vearly by comparing the wavelength setting to the
absecrption maxima of colored standards or filters such as
didvmium glass. The wavelength observed, dates on which
checks were performed, analvst and other pertinent
information shall be recorded in a log book.

3. Each ©H meter elaectrodes shall be cleaned immediatelvw
after each use period and calibrated prior to usage with
two pH buffer standards bracketing the walue to be
measured and the calibration recorded, A daily check

K shall be made of +the pH meter after calibration bv

setting the meter to. pH 7.00 with a buffer standard and
then without further adjustment, reading pH buffer
standards of ©pE 4.00 and 10.00 and recording the actual
readings.

4. Conductivity meters equipped with conductivity cells
having platinum electrodes shall be checked over the
range 0f interest using at least five concentrations of a
standard potassium chloride solution. Conductivity cells
not having platinum electrodes shall be checked against a
conductivitv meter ecuipped with platinum electrodes.
This check shall be performed annually and the raw data,
cell constant, and results shall be recorded in a log
beok.

-

5.. A daily record of the +temperature o¢f the drving oven
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shall be maintained for each day on which the drving oven
is in use.

The temperature of each refrigerator and each 1incubator
shall be either recorded continuocusly or recorde’ dailw
from inplece thermometers immersed in liguid and slaced
cn one of the shelves being used.

The accuracy o¢f all thermometers used to mo it
temperatures shall be verified by comparing the reacings
of such thermecmeters with the readings of a2 certified
thermometer. A record shall be made containing the
identification number of each thermometer, the
temperatures displaved on the certified thermometer and
the thermometer being verified, correcticn factors when
applicable, dates on which guality control checks were
performed, and the name of the analvst perfcrming such
checks. Glass thermometers shall be verified vearlv and
metal thermometers shall be verified gquarterly.

Standard curves used in analvsis of parameters in the
Limited Chemistry category shall be prepared as follows:

i. Standard curvess consisting at a mwminimum of one
reagent blank and five standards shall be prepared
with each analysis. The absorbance or
transmittance reading for each prepared standard
shall be based upcn the average of three replicate
readings of each standard; or

A standard curve consigting at a minimum of a
reagent blsnk and five standards shall be prepared
and shall be used with each subsequent analvsis
provided the standard curve is verified by using
at Jleast cne reagent blank and cone sitandard at or
near, in the case of analvses under the WVFEDES
program; the concentration levels nc.mallvw
encountesred in such analvses. The absorbance or
transmittance reading for each prepared standard
shall be based upon the average of three replicate
readings of each standard. 2 new standard curve
shall be prepared whenever a new reagent 1S5
changed. Such verifications shall be considered
satisfactory 1f, and onlv 1i#Z, the results are
within + 10 percent of the original curve. All
data wused (on) in drawing the curve, shall be so
indicated on the curve, and a recerd shall be made
of the verification containing the dates on which
such verifications were performed, the results of
the verification, and the name of the analyst who
performed the check.

e
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Standard curves used in the analysis of parameters in the
Atomic Absorption category shall be prepared as stated
zbove in paragraph 8 except that a minimum of one reagent
blank and four standards are reqguired.

Laboratories which analvze 20 or more samples per dav
shall verifv the working standard curve by running an
additional standard, for analyses under the WVPDES
program, at the concentraticon level normally encountered
in such analyses. The frequency of such  analvses shall
be one verification analvsis after the'analvsiq of each
set of 20 samples. Such checks shall be satisfactory

conly if the results are within. + 10 percent of the

original documented reagent curve. "
- ' - - "o S

 Ih“%l¥ cases where possible, replicaté' sémpié analyses
"shall” "be conducted  for parameters in the Limited

Chemistry and Atomic Absorption categories to verify the
precision of the method and such verification shall be
performed at one of the two following freguencies:

i. Laboratories which analyze twentv or more samples
per month of any one parameiter shall verify the
precision of such analyses on at least 5 percent
of the samples analvzed and shall document the
result, the dates on which such verification

: analyses . were performed, the method of
, verification, and the name of the analvst
-performing such verifications; or
D ey Ty o . 1
ii. ZLaboratories which analyze an aﬁerage of 'less than
¢ twenty sanmples per month of any one parameter
shall verify the precision of the analvsis once
per analysis batch, and shall make a.record of
such verification in accordance with subparaqraph
i i above.
In all cases where possible, spiked sample analvses shall
be conducted to verify the accuracy of the method at the
same freguency as set forth 1in paragraph 11 of this
subsection for the applicable parameters in the Limited
Chemistrv and Atomic Abscrpticn categories. Documentation
shall be made in accordance with the requirements of that
paragraph.

In all cases where possible, standard deviations shall be
calculated and documented £for all applicable measurements
being conducted in the Limited Chemistrv and Atomic
Absorption categories  and such _caleulations and
documentation shall be done 1in accordance  with the

fellowing criteria and procedures: ' i :

T e F
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i. S8Standard deviations shall be calculated for
control samples which have been prepared or at the
concentration Jlevel normally encountered in the
analvsis for all paranimters:

ii. Once the standard curve has been prepared or
verifiaed, the control sampl.. sir21l ke analvzed;

iii, After 20 such determinations have *"een obtained,
using o©one control sample per Lan, tne s¢.andard
deviaticn shall be calculated;

i, tandard deviaticons shall be obtained oo all
parameters;

v. The thecretical value, mean value, and the . range
of acceptable values derived from two standard
deviationg, shall be recorded; and -

vi. Standard deviations shall be documented in either

tabular form or, preferablv on control charts.: '
iked reference materials (SPRM's) shall be analvyzed for
1 organic methodolegies requiring the use oI a gas
romatograph at the following frequency:

i. For laberatories ten or less sanples per day, one
SPRM shall be analyzed during that time of
~. analvsis and deocumented; or

ii. For lakoratories znazlvzing more than ten samples
- per dav, each 10th sample shall be a SPRM.

Informaticon pertaining to SPRM may be found in section 3
of "The Manual of Analvtical Methods for the Analysis of
Pesticide Residues in Human and Environmental Samples”,
USEPA, FHeazlth Effcecits Laboratory, Research Triangle Park,
N.C. 27711, 1%879.

15,

16. A record shall be maintained'for each gas chromatbgraph.
and shall contain the follewing information: o

i. bPate of installaticn and serial number of ..each
detector installed:

ii. Background current (BGC) profiles obtained at the
tinme of installation of each detector and
subseguent profiles (column 1dentity notations
should be made); and

1iii. Date of change of pyrometer bhatteries, 1f used.
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A recerd shall be maintained on each gas chromatographic
column used and shall contain the following information:

iv.

Column identification number;
Date of packing or purchase;

Ligquid phase ldentity and lot number of preccated
column packing; .

Conditioning temberature, flow rate and number of
hours;

Lengﬁh and shape of column.

Background current on newly installed column and
subsequent background current profiles during the
life cf the column;

Date of edch silylation of column; and

When applicable, compound conversion data; with

dates moniteored, and percentage of compound
breakdown.

3 record shall be maintained on the preparation of
pesticide and herbicide standards and shall include, but
not be limited to, the following information: _.

i.

ii.

iidi.

The identificaticon number of the ceoncentratad
stock standard solutien, date of preparation,
chemist who prepared the solution, all chemical
compounds in +the soluticen, lot number, puritv,
gross welght, tazre weight, mnet weight, adiusted
net weilght (corrected for purity of primary
standard), dilution volume and concentrations in
ng/ul;

The identification number of the intermediate

concentration standard sclution, date of
preparation, chemist who prepared the solution,
all chemical compounds in the solution,

identification number of the concentrated stock,
strength of concentrated stock in ng/ul, aliguot
of concentrated stock, dilution volume, and final
concentraticn in ng/ul- and

The identification number of the working standard
solution, date of preparation, chemist who
prepared the solutieon, all chemical compounds in
the solution, identification number of the

64




15.

21,

i

22.

23,

Page

intermediate concentratiorn standards,
concentration o©f intermediate standards, aliquot
velumes, dilution volumes, and final
concentrations in pg/ul.

iv. Additional informaticn on preparation of standards
navy be found in "The Manual of Analytical Methods
for the Analysis of Pesticide Residues in Human
and Environmental Samples", USFPA, Healvih Effects
Research IL.aboratory, Research Triengle rark, N.C.
27711, 19738, pp 58-87,

211 %quality control procedures cited in “he gas
chromatography methodologies shall be performed and
documented,

21l reagents and solutions shall be labelled to indicate
identity and, when applicable, +titer, strength, or
concentration, recommended storage requirements,
preparation or expiration date, and any other pertinent
information. Materials of substandard reactivitv and
deteriorated materials shall not he used. All outdated
material shall be discarded immediatelw.

There. shall be available at all times, in the immediate
area of personnel engaged in the examination of samples
and.related procedures within the chemical categorv, the
mecst current laboratory manuals or cther complete written
descripticens and instructions relating to:

1i. The _analvtical metheods to be used by such
persconnel, properly designated and dated *o
reflect the most recent supervisory reviews;

T

7il, "Pertinent current literature in the field for use
as reference materials including the appropriate
Federal regulations; and

iii, Textbooks may be used to supplement such written
descriptions, but may not be used in lieu thereof.

Only the lakc.salory director or supervisor shall make
changes in laboratorv procedures and those changes shall
only be effective when put in writing.

Dissclved oxvgen meters shall be checked weekly using the
Winkler method and the results recorded,

4.8 Records and Data Reporting

Records of chemical analyses, including but not limited to
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all raw data, calculations, quality control Jdata, and
laboratory repcorts, shall be kept by the labkoratorv for at
least. five vears.

The following information shall be retained by the laboratorv
as part of the records of chemical analysis and the records
of c¢hain custody:

1. The laboratorv number or other form of identification of
the sample:

2. The date, time, specific site of sampling, and the name
of the person wheo collected the sample or the laboratorv
which submitted the sample; '

3. The date and time when +the laboratory received the
sample, whether the sample was received preserved or
unpreserxved,

4. The date and time of analvsis of the sample;
5. The person or persons who performed the analysis;

6. The - type of analysis performed and the analytlcal' method
emploved;

7. The results of the analysis and the raw data generated bv
the analysis; and

2. The name and address of the laboratory +o @ which the
sample was forwarded, if the analysis was not performed
at the laboratory which first received the sample.

If the chain of custody information is reported on a chain of
custedy form, a copy of the chain of custodvy form shall be
attached to the sample report form.

The results of each analysis shall be calculated and entered
on the sample report £form which is to be forwarded to the
person reguesting the analvsis o¢of the sample. A careful

check shall be made toc assure that each result entered on the .

sample report form is the same as the result entered on the
bench sheet and once the check is completed +the supervisor
shall initial the bench shest.

The original or true duplicate of the results of the test or
analysis shall be sent promptly to the persen who reguested
such tests or analysis, and shall ke signed by the laboratory
director or a designee whose designation is in writing and
has been submitted to the Department.
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Whenever a laboratory refers samples to another laboratory,
the perscn ordering the examination shall receive the
original laboratory report or a true duplicate of that report

on the form of the laboratory that actually performed the
test or analysis. ’ '
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© Section 5, CRITERIA AND PRCCEDURES FOR RADICLCGICAL

TESTING AND ANALYSIS

5.1 Scope

This section estabklishes the Derartment's reguirements which =a

certified

laboratory or a laboratory seeking certification shall

continually meet and follow when performing radiological analvses.

{a)

5.2 Laboratory Facilities

Laboratery facilities shall meet the following minimum
requirements:

1.

The counting instruments required for measurement of
specific radionuclides shall be located in a room other
than the one in which samples and standards are prepared
or in which other types of chemical analyses are being
performed. The temperature of the room in which counting
instruments are located shall not exceed 27 Adearees
centigrade. Temperature variation under normal operation
conditions shall not exceed 3 degrees centigrade.

‘A1l insitruments shall ke properlv grounded, and a

regulated power supplv, either external or internal,

~ghall be available for use with each instrument.

In areas in which _radilicactive standards are being
preparad, care shall be taken to minimize contamination
of surfaces and perscnnel. Either bench surfaces of an
impervicus material covered with absorbent paper, or
trays constructed of stainless sgteel, plastic, or
fiberglass and lined with absorbent paper mav be used,

Laboratory space and facilities shall be adeguate to
properly carxrv out the services performed in, or offered
by, the laboratecrv. There should be at least 100 to 150
square feet of floor space per analvst. This space
should contain no less than 1% linear ft. of bench space
and the following egquipment:

i. A sgink with hot and cold running water;

1i. EBlectrical outlets with a carrving capacitv at 150
V a.c, and such outlets shall be grounded;

iii. A source of distilled or deionized water:

iv. A supplv of natural gas or liquefied petroleum, or
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a propane cylinder with proper attachments in the
case of laboratceries performing limited amounts of
analytical work;

v. A vacuum line, pump, or aspirator; and
vi, An exhaust hood.
5.3 Specificaticns for Laboratory Ecquipment ahd
Instruments )

Lakoratories performing radiological tests and analvoss shall
have on the premises and under the contrel cf the labor: -ory

director the eguipment and instruments listed in this section

necessary for the preparation and analysis of the specific
standards and samples for which the lakoratorv is seeking
certification or 1is certified. Such instruments, when
reguired, shall meet the following specifications:

1. The following are specifications feor general
instrumentation and eguipment:

i. The analytical balance shall have a precision of +
0.5 mg, and minimum scale readability of 0.1 mg;

ii. The pH meter shall have an accuracy of .+ 0.1
units;

iii., The specific ion meter shall have an expanded
scale milliveolt capabillitv, and shall be readable
o 0.1 mv and accurate to = 0.5 mv.;

iv. The ceonductivity meter shall be readable in ohms:

or mhos, shall have a range of 2 to 2.5 millien
ohms-cm er micromhos/cm + 1 percent, and  shall
have a sensitivity of 0.33 percent or better;

v. A gravity convection drving oven which shall be
capable of maintaining stable temperatures;

vi. Either glass or plastic dessicators may be used as
appropriate for the particular task being
prerformed;

vii. Either a large or small hot plate .mav be used
however hot plates shall have temperature

controls;

viii. Laboratory glassware shall be constructed of
borcsilicate glass, and all volumetric glassware
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shall be marked Class A, denoting that it meets
Federal specifications, thereby eliminating the
need for calibration prior to use;

ix, The muffle furnace shall be  automaticallv
controlled and shall have a chamber capacity of at
least 2,200 cc (10 x 9. 5 x 23) and a maximum
operating temperature of 1,000 degrees centigrade
continuous and 1,100 degrees centicgracde
intermittent: :

x. A general purpose table-top centrifuge which shall
have a maximum speed of at least 3,000 rpm and a
lpading option of 4 x 50 mL; and

xi. The f£lucrometer shall be capable of detecting
0.0005 ug of uranium.

The types of:radiation counting systems needed to comply with
this chapter are described in 40 CFR 141. Laboratories shall

have

on the premiges and under the control of the laboratorv

director these instruments needed to analyze for those
activities or specific radionuclides for which the labeoratorwv
is certified. Such instruments shall meet the following
specifications:

1.

A liquid scintillation sgystem 1is required if the
laboratorv 1is to be certified for measurement of tritium
in water samples. The system sghall be such +that the
sensitivity shall meet or exceed the reguirements of 40
CFR 141.25. : -

A gas-flow proportional counting svstem shall be used for
the measurement of gross alpha and gross beta activities,
radium=-226, radium-228, strontium-39, strontium-90,
cesium-134, and iodine-131 as described in the referernce
cited in 40 CFR 141.25 (a). The detector shall be either
a "windcowlesgs" internal proportional cocunter or a "thin
window" type. A minimum shilelding egquivalent to 5 cm of
lead shall surrcocund +the detector. A cosmic (guard)
detector should be operated in anticoincidence with the
main detector. The gas-flow proportional counting system
shall be such that the sensitivity of the radioclogical
analyvsis of the water sample will meet or exceed the
requirements of 40 CFR 141.25.

For measurement of gross activities and radium-226, a
scintillation system designed for alpha counting may bke
substituted for the gas-£flow proportional counter

described 4in vparagraph 2 - above. When a scintillation
system is used for counting, a Mylar disc coated with a
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phosphor “(silver-activated zinc sulfide) shall be placed’

either directly on the sample or on the face of a
chotemultiplier +ube, and the disc and sample or tube
shall then be enclosed within a light-tight container
along with the appropriate electronics, including but not
limited to a high voltage supplyv, amplifier, timer, and
scaler. o

For the specific meéasturement of radium-726 by th~ radon
emanation method, a scintillation sysiem desigred to
accept scintillation flasks ("Lucas cellc") shall be
used. This type of scintillation system consisis of a
light-tight enclosure capable cof accepti.y the
scintillation flasks, a detector (phototubkel, anc the
appropriate electronics which includes but is not limited
tc a high voltage supply, amplifier, timers, and scalers.
The flasks {cells) required for this measurement shall be
either purchased from commercial suppliers or shall be
constructed by lazboratery personnel in accordance with
the specifications set forth in Lucas, H.F., "Improved
Low-Level Alpha Scintillation Counter for Raden". Rev.
Sei. Instrum., 28:680, 1967}.

Gamma spectrometer systems shall have eilther a sodium
iodide (NaI(71)) crvstal detector or a solid state
lithium drifted germanium (Ge(Li)) detector cennected to
a imultichannel analyzer if the gamma spectrometer system
is +o be used for analvses of manmade photon emitters,
and the detector shall meet the criteria and
specifications set forth in either subparagraph 1 or
subparagraph ii below:
i. If a scdium iodide detector is used, such detector
iv. 8hall mest the following criteria and
specifications:

(1) A 10 e¢m x 10 om Nal cylinder crystal should
be used, but, at a minimum, a2 7.5 cm x 7.5 ¢cm
crvstal shall be usead;

(2) The detector shall be shielded with at least
-, =lyczim of ircn or the equivzalent thereo:r;

{3) The distance from the center of the detector
to other part of the shield should be at
least 30 cm;

ii. A svstem with a2 lithium drifted germanium (Ge(Li})
detector may be used for measurement <¢f manmade
rheoton emmitters provided the follewing
reguirements are met:
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(1) The efficiency of the detector shall be such

that the sensitivity of the gamma
spectrometry system meets the minimum
detectable activity regquirements cited in 40
CRF 141.25; il

{2) The detector shall be shielded with'at least
10 em of iron or the eqguivalent thereof; and
iii, The multichannel analyzer, in addition to
appropriate electronics, shall have a memory of at
least+ 200 channels for Nal and 2000 channels for
Ge (Li) and shall have at least one readout device.

5.4 Preservation of Samples, Methodology, and Madjor
Instrumentation

(a) Table I below gives +the minimum regulrements for sample
handling including preservation, methodoleogv, and major
instrumentation.

Table I - -Sample handling, preservation, methodology (1} and madjor
instrumentation (minimum requirements)

Para-~ Preser- - Instrumen-
meter _ vative(2) Container (3} tation (4}
Gross alpha : Conc. HCl or HWO to pH 2(5) P or G A or B
Gross beta Conc. HCl or HNO(3) to pH 2(5) P or G A
trontium-89 Conc. EC1l or HNGC(3} to pK 2 P or G A
Strontium-~-50 Conc, HC1 or HNO(3} to pH 2 P or G A
Radium~-226 ' Cone, HC1 or HNO(3) to pE 2 P or G 2, Bor D
Radium=-228 . Conc. HC1 or HNO{3) to pH 2 Por G A
Cesium-134 -Conec. HCI tc pH 2 P or G A or C
Todine-131 None Por G A
Tritium None G E
Uranium , Conc. HCL to HWNO(3) to pH 2 P or G F
Photon emitters Conc. HC1l to HNOQ{3)}) +o pH 2 P or G C
(1} 40 CFR 141.
(2) It is recommended that +the preservative be added to the

sample at the time of collection unless suspended solids
activity is to be measured. However, if the sample must be
shipped to a laboratory or storage area, acidification of the
sample (in 1its original container} may be delayed for a
period not to exceed 5 davs. A minimum of 16 hours must
elapse between acidification and analvsis.




{(3)

{a)

{b)

P = Plastic, hard or soft; G = Glass, hard or soft.

A = Low Dbackground proporticnal system; B = Alpha
scintillation system; C = Gawnma spectrometer (Nal(Tl) or
Ge{Li)); D = Scintillation cell (radon) system; E = ILiguid
scintillation svstem {section ¢C.2.2); F = Fluorometer
{section C.1.4i}).

If HCLl is used to acidify samples which ar=> 2 bes analyvzed
for gross a2lpha or gross beta activities, thic acid zaiis must
be converted to nitrate salts before transfer cof the sanples
to planchets. '

5.5 Methodology

Laboratories shall use the analvitical procedures specified in
40 Ccrr 141. -

All procedures other than those set forth in subsection (a)
of this section are considered alternative analyviical methods
as described in 40 CFR 141,27. Laboratories shall make

special application tc the Department £for +the use of

alternative analvticzl methods and such application shall
include a showing of acceptable comparability data.

.6 Ceneral Laboratory Practices

Laboratory practices shall meet the following regquirements:

1. All glassware shall be washed in a warm detergent
solution and shall be thoroughly rinsed in tap water. A
distilled or deionized water rinse shall folleow the tap
water rinse. When necessary for preper performance of
specific analvtical methods, more detalled procedures for
ensuring cleanlincss of glassware shall be employed.

2. R11 water used in preparation of reagents, standards, and
sarples shall have resistance wvalues that are between 0.5
to 2.0 megochms-cm (2.0 to 0.5 micromhos/cm) at 25 degrees
centigrade, If such high quality water is not available
in the laboratorv, it shall ke purchased from commercial
suppliers; the laboratory shall resguest a list of gqualitv
specifications for water purchased from the suppller and
the labeoratory shall periodically check the actual
qualitv of the purchased water against these
specifications.

3. Analytical reagent grade (AR) chemicals shall be used for
2ll analyses, unless otherwise recquired for an individual
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analytical procedure.

Radicactive standards and radiocactive wastes shall be
stecred in  an enclosed and properly labeled area, either
within the analytical laboratory or in a separate room or
facilitv. Standards, samples, and radicactive wastes
shall be safely stored in suitable containers.

tandards and samples shall be prepared in an area of the
laboratory specifically designated for and exclusivelv
used for the preparation o©f radiocactive standards and
samples. Adequate precautions shall be taken in this
area to ensure againgt radicactive <¢ontamination,
Provisions shall ke made for safe storage and disposal of
radicactive wastes and for monitoring of the work area
for radiocactivity.

all reagents and soclutions shall be = labeled with

pertinent = _information. Materials of substandard
reactivity and deteriorated materials shall not be used.

5.7 gualitv Control

Laboratories shall develop and implement qualitv control
procedures meeting the following minimum requirements:

-

1o

Each labeoratorv shall develop and have on £ile and
available for inspection a written description of the
current laboratcry guality control program. Such gquality
control program shall cover all tvpes of tests and
analyses performed by the laboratorv and shall provide
for verification and assessment of the accuracy,
measurement of precision, and detection of error.
Management, supervisors, and analysts should participate
in the quality control program. FEach participant within
the laboratory should have a copv of the gquality control
program and detailed guidelines for implementation of the
participant's responsibilitv.

Quality control data and records shall be available for
inspection.

There shall be available at all times, current laborateory
manuals or other complete written descriptions and
instructions relating to: ,
i. The _analytical methods +to be used bv those
perscnnel, properly designated and dated to
reflect the most recent supervisory reviews;
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ii, Operating manuals and calibration protocols for
counting instruments shall be available to
analvsts and technicians;

iii, Such manuals, written descriptions, protocols, and
instructions mav be supplemented by, but not
replaced by, textbooks relatina to the particular
analvtical methods and procedures emp’oved by such
personnel.

Permanent records shall be maintained o¢f preventive

maintenance, pericdic inspection, testino, and
calibration for +the proper operation of -adiation
instruments and analytical balances; wvalidaticn ¢+

methods; evaluation of reagents and veolumetric egquipment:
survelllance of results; and remedial actions taken in
response to detected defects. Such records shall be kept
on file by the labeoratory for a pericd of at least five
vears. - :

The follewing minimum daily gquality control measures
shall be performed bv the laboratory:

i. 7To verify internal laboratory precision duplicate
analvses ecual +to ten percent of sample analyses
shall be performed. The differences between
duplicate measurements shall be less than itwice
the standard deviation of the specific analysis as

described in "Environmental Radicactivity
Laboratery Intercomparison Studies Program" (EPaA-
600/4-77-001}), If +the differences exceed two

standard@ dJdeviations, the prior measurements shall
be considered to be suspect, all calculations and
procedures for that day shall be examined, and all
samples shall be reanalvzed when necessary.

ii. ZLabcratoriss vperforming 20 or more specific
analyses each dav, shall measure at least one
calibration standard and a. least one background
sample along with each group of 20 samples.

-

=
'—l-
|,—l¢

L.aberatories performing less than 20 scsgpecific
analvses in anv one dav, shall measure one
calibration standard and one background sample
along with the samples measured on that dav.

iv., OQuality control performance charts, performance
racords, and raw data used in the verification
procedure set forth in +this paragraph shall he
maintained for a period of at least five vears.
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6. Balances shall be checked peribdically using Class "s§"
weights, and laboratories shall have current service
contracts in effect for halances.

7. Laboratories shall have current factory servicing
contracts for repair of laboratory instruments.

8. Onlv the laboratory director or supervisor shall make
changes in laberatory procedures and those changes shall

only be effective when put in writing.

5.8 Records and Data Reporting

The laboratory shall maintain records which are adeguate and
appropriate for the services offered.

Work records of gquantitative tests shall be maintained for at
least five vyears and shall indicate final results together
with all corresponding instrument readings and calculations.
Where instrumentation produces tracings or printouts, such
tracings or printouts may serve as the work record.

A record shall be maintained for at least five vears of the
daily receipt of samples., Each such recerd shall be numbered
or otharwise appropriately identified and shall contain the
following information:

1. The laboratory number or other identification of the

sample.

2. Identification of the sample source, water system,
discharger, or permit number.

3. The name of the person or laboratory which submitted the
sample.

4. The date, time, and specific location of sample
collection.

5. The date and time o0f receipt of the sample bv the
laboratory.

6. The type ¢f test or analvsis performed, methed of testing
or analysis, and éate of analysis.

7. The results of the test or analvsis, including raw data,
and the name cf the analyst or analysts. :

8. The name and address of the laboratory to which the
sample was forwarded, if the testing or analysis was not
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performed by the laboratery which initially received the
sample.

The original or a true duplicate ©f the results cf tha tests
or analvses shall be sent promptly to the perscon who
recquested such tests or analyses, and shall ke signed by the
lzboratory director or a designee whoe= designation is in
writing and has besn submitted to the Department.

Whenever a certified laboratory refers samples to another
certified laboratery for analvsis, the person reguesting the
analvses or tests shall receive the laborateory report or a
true Suplicate of that report on the form of +the lcloratorv
that performs the tests or analyses.

Lakoratories shall follow the chain of custeody proceduras set
forth in sections 4.4(4), 4.8(c) and 4.8(4).

Records of radiocleogical analyses shall ke kept by the
laboratoery for not less than five years. This includes but
iz not limited to all raw data, calculations, quality control
data, and reports. In addition, actual laborateorvy reports
shall be kept for not less than five vears. However, all data
may be transfered +o tabular summaries provided that the
following information is included:

1. The date, specific place, and time of sampling.

2, The name of the psrscn who collected the sample.

3. Tdentification of sample as a routine sample, check
sample, raw water sample, or other special purpcse
sample.

4. The date of receipt of the sample by the laboratorv and
the date ¢f analvsis.

5. The name of the laboratory and the perscen or persons who
performed the analysis.

6. The analytical technigue or method used.

7. Tre results of the test or analysis, including +the raw
data generated during the test or analysis,
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Secticn 6. CRITERIA AND PROCEDURES FOR BIQASSAY TESTING AND

ANALYSIS
6.1 Scope

This section establishes the Department's reouirements which a
certified laboratory or a laboratory seeking certification shall
centinually meet and follow when performing bicassav analvsis.

6.2 Definitions

For the purpose of this secticn +the following definitions in
addition to those found in sectieon 1.7 are applicable.

"Acclimation" means an organism's physiological adjustment to

environmental changes including, but not limited to, changes in

temperature and salinity.

"Acute toxicity" means causing death or severe damage tc an
organism by poisoning during a brief exposure period, normally 96
hours or less.

"Bicasgsav" means a determination of the concentration or dose of a
given material necessary +to affect a test organism under stated
conditions. This term is commonly used interchangably with the
term "Toxicity test”.

"Biomonitcring" means all testing methods which utilize | a
biclogical system or any of its parts for assessing the presence
or effects of one or more pollutants and/or environmental factors,
either alene or in combination. For purposes of +this section
biomonitoring refers to acute toxicity hicassays.

"Compeosite sample” means a sample compesed of several discrete
samples collected at equal time intervals, or collected
proportionally +to the flow rate of the discharge, over the
compositing period.

"Control" means an exposure chamber which receives only dilution
water samples and is used in conjunction with an effluent
bicassay.
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"Definitive test"” means a full-scale_ bicassay consisting of a
minimum 0of five different concentrations of effluent in a
legarithmic or geometric sgeries with each concentration and
control being tested against a minimum o©f 20 orxrganisms of 2
species designated by the Pepartment.

"pilution water" means the unpolluted water of desired quality to
be .used for preparing the different test cencertratiuns of the
effluent and the controls. Dilution water 1s usually colilected
from a poirnt ‘upstream of the effluent as close as possible, but
not within, the mixing zone influenced by the effluent. Labonratorv
water of known guality may be suitable as diluticon water in cases
where upstream waters have been determined to be unacceptab’: c--
inappropriate. - -

"Discharge" means the releasing, spilling, 1leaking, pumping,
pouring, emitting, emptying, or dumping of a pollutant into the
waters of the State or conto land or into wells from which the
pollutant might flow or drain into said waters, and shall include
the release of any pollutant inte a municipal treatment works.

n

o]

ffluent” means an outflow from a coint source.

"Flow-through biocassav® or "Continuous flow-~through bicassay”
means a bhioassay test technique which permits test solutions to
flow into and out of the test chambers on a once through basis for
the duraticn of the test.

"Grab sample" means an individual sSample collected over a time
perind of less than 1% minutes.

"Incipient lethal level” or "incipient  LCSG  means  the
concentration at which acute toxicitv ceases, that 1is, the
concentration at which 50 percent of the test organism's

population can live for azn indefinite time.

"Laboratorv grade water" is water which is suitable for culturing
and helding bicassay organisms. Natural or artificial sources may
be used. Laboratory grade water shall be law in turbidity, high
in disscolved oxvgen, low in B.0.D., and of a pH favorable to the
maintenance of the organism.

"LC50" means the concentration of a toxicant which is lethal teo 50
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percent of the organisms of a particular species under a given set
of conditions in a specified length of time (i.e., 24, 48, or 96
hours) .

"Mixing zone" means a leocalized area of surface waters, as mayvy be
designated by the department, into which wastewater effluents mav
be discharged for the purpose of mixing, dispersing, cr
digsipating such effluents without c¢reating nuisances or hazardous
conditions in compliance with the Surface Water Quality Standards.

"Methods for Measuring Acute Toxicity - EPA" means "Methods for
Measuring the Acute Toxicity of Effluents to Freshwater and Marine
Organisms,"” (Third Editien), USEPA, Environmental Monitoring and
Suppert Laboratory, Cincinnati, Ohio 45268, EPA-£0C/4-85-013,

"Modified static daily-renewal biocassay"”™ means a test in which the

agquatic organisms are exposed to a test solution which is changed
once every 24 Thours for the duration of the test pericd. Fresh
samples of the effluent and dilution water are obtained daily,
fresh c<oncentrations of test solution are prepared, and the test
organisms are transferred daily fc the new test soluticn.

"Permit" a WVDNR permit issued pursuant to 20-5A Part IIZII of the
Water Peollution Control Act.

"Pecint source" means any _discernable, confined, and discrete
convevance from a mobile or staticnary source, including, but not
limited to, any pipe, ditch, channel, +tunnel, conduit, well,
discrete <fissure, container, rolling stock, concentrated animal
feeding operation, vessel or other floating c¢raft, from which
polliutants are or mav be discharged.

"Pollutant" means any dredged spoil, sclid waste, incinerator
residue, filter backwash, sewage, garbage, refuse, oil, grease,
sewage sludge, munition, chemical wastes, biological materials,
radicactive materials, thermal waste, wrecked or discarded
equipment, and construction waste or runoff or other residue
discharged to the land, groundwaters or surface waters of the
state, .

"Range-finding test" means a short-~term (i.e., 8-24 hours) £flow-
through or, more often, static bicassay used for determining the
approximate concentrations, akove and below the LC50, to be used
in the definitive test when the toxicity of a waste is unknown. In
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this test, groups of five test organisms are esposed to three to
five widelv-spaced effluent dilutions, such as 1%, 10%, 50% and a
control. - ’

"Salinitv" means the total amount of dissolved salts in water in
parts per thousand (0/00 or ppt} by weight wher all the carbonate
has keen converted to oxide, the broemide and iodine have been
replaced to chloride, and all corganic matter has buen comoletely
oxidized.

"Sampling point" means a particular site whese locaticon mayv be
specified -in & permit, or otherwise, and from which effl ent
samples are to be collected for testing and evaluation.

"Screening test" means an abbreviated bicassay with a single
(100%) effiuent concentration plus a control. The duration of the
screening test is usually 24 hours. However, if mertality cccurs
within the first few hours of exposure, the test may be terminated
at 6-8 hours. If lethality is observed in the screening test, a
definitive test may be required.

"Total length” means the straight line measurement from the tip of
the snout of a fish to the extreme tip of the fish's caudal £in.

"Tecxicity test” means the determination of the concentration of =a
mixture of substances necessary to affect a test organism under
stated condition. This term is commonly used interchangablv with
the term "bioassay."

"Volume percent" is (100 x volume of effluent) divided by (volume
of effluent + volume cof dilution water}.

"Wwaters of the State” means the same as defined at 20-5a-2(e) of
the State Water Pollution Control Act, all springs, streams and
hedies of surface or groundwatey, whether natural or artificial,
within the boundaries of this state. )

"Year class" means fish which originate from the same annual brood
or spawning. :

6.3 Laboratorv Facilities and Safety
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LLaboratory space and facilities shall be adegquate to properlv
carrv out the services performed in, or offered bv the
laboratory.

Workbench space within the laboratory shall be ample for +£he
tests or analvses toc be performed, and shall bhe well-lichted
and convenient to a sink, and such water, gas, suction, and
electrical outlets as are necessaryv to properly carrv out the
specific tests or analyses performed in, or offered bv, the
laboratorv,

The temperature, photopericd, and humidity within the
laboratoryv shall be maintained within the limits recuired for
the preoper performance of each test or analysis and for the
proper operation of instruments which may be affacted bv
temperature variations.

Adequate fire precautions shall ke taken, including but neot
limited +to, having readily available a fire extinguisher
rated for the types ¢f fires that reasonably may be foreseen
given the +types o©f +teskts and analvses performed by the
laboratory.

Appropriate occupational safety and health laws shall be
rosted and cbserved,

6.4 Laboratorv Eguipment, Supplies and Materials

Laboratories perfcrming bicassav +tests and analvses shall
have under +the c¢ontrel of +the laboratery director the
equipment and instruments listed in this section necessarv
for the analvsis of samples for which the laboratory is
secking certification or i1s certified. Such instruments,
when reguired, shall meet the following specifications:

1. 2air svpply for aeration of tanks shall either e Ifrom
compressors eqguipped with seals designed to prevent
contamination of alr lines from oil, or from compressed
air or oxvgen tanks or from commercially available pumps
designed specifically for aeration of fish tanks.

2, Biloassav tesiing systems may consist of temperature

contrel units, pipes, valves and fittings, diluter,

Cpumps, mixing equipment, tanks, and exposure chambers and
shall meet the following regquirements:

i. All components of +the bicassay testing svstem
shall be constructed of lead-free glass, Wo. 214
stainless steel, silicone sealant and tubinga,
unplasticized polvethvlene or polvoreopvlensa,
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Teflen, Tygon, nylon, fiberylass or anv other
materials proven to be nontexic in the tfest
organisms;

ii. Tubing, connecters and screens made of materials
known to absork significant amounts of +race
organic compounds shall L= used cnce and
discarded; and

iii. A1l components that are reused shals, wikhstand
cleaning, - without significant degradation, bv the
procedures cited in section 6.7 (e).

For flow through bioassays, a diluter system is rew-iircd
for :the accurate mnmeasuring, mixing, and deliverv of
sample and dilution water teo the exposure chambers. A
variety of methods may be used, however, the precporticnal
dilutor is the preferred system for routine effluent
toricity tests. Detailed descriptions of dilutor systems
may be found in Standard Methods - 16th Edition and
Methods for Measuring Acute Toxicity - EPA, 3all dilutor
systems shall meet the following reguirements:

i. Dilutor system shall provide an adequate supply of
dilution water +to maintain a 24 hour continuocus
operation. This supply shall be provided by the
usgge of a large dilution water reservoir or by
direct continuous pumping from the source of the
water. - -

ii. The dilutor system shall be capable of metering
the flow of dilution water and s=sample into a
mixing chamber for the determination of
concentrations. Metering <f dilution water and
sample may be accomplished by using a constant
head box or metering pumps.

iii. Mixing chambers shall be used to ensure complete
aixing of dilution water and sample prionr %o

dispensing of solutions into the axpaosure
chambers. - ’
iv. Separate .delivery tubes shall be used for

transmission of the dilution water and sample from
the flow splitters, after the mixing chambers, to
each of the duplicate exposure chambers.

v. The flow rate through the exposure chambers shall
be sufficient to maintain adsguate dissolved
oxygen in +the exposure chambers, according to
section 6,6 {s), but no less than five water
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volume changes every 24 hours.

The flow rate through the exposure chambers shall
not wvary by meore +than + 10 percent between zll
exposure chambers or + 5 percent within any given
exposure chamber throughout the duration of the
test.

The diluter system shall maintain the test
concentration in each exposure chamber within + §
percent of the starting concentratien for the
duration of the test.

The dilutor system shall have heating and ccecoling
equipmnent designed ol maintain a constant
temperature in the exposure chambers to within + 2

~degrees centigrade of the specified test

temperature,.

If the supply of dilution water +%¢ the mixing
chamber is interrupted, the dilutor swvstem shall
be designed to automaticallv curtail the delivery
of the sample to the mixing chambers.

The exposure chambers shall have an overflow
svstem designed to prevent the test organisms from
entering the outlets.

The dilutor svstem shall be capable of maintaining
a mnminimum of five separate effluent dilutions and
a contrel containing dilution water at any
necessary flow rate, reguired by section 6.4 (a)
3v. with duplicate exposure chambers.

The dilutor system shall be capable o©f, but not
limited +to, providing cencentratlions at 10! and
10-¢ of the logarithmic series of concentration,
5.6, 10,0, 18.0, 32.0, 56.0, and 100 percent
effluent by volume.

4, Holding, acclimating, and culturing chambers shall meet
the followiling requirements:

Chambers shall be constructed of non-toxic
materials anéd shall meet the reguirements set
forth in section 6.4 (2) 2.

Chambers shall either be constructed so as to
include d&devices for temperature control, or be
located in a temperature cecnitrolled rocm. Chambers
shall also be equipped with aeration devices.
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iii. Chambers shall be constructed for ease of cleaning
and the prevention of waste material build-up.

iv. The intericr surface of the chambers shall be
smooth to facilitate cleaning, reduce risk of
injury to test organisms, and prevent accumulation
of material in cracks or corners,

v. Chambers shall be shielded from outside
disturbances, Materials used for shielding shall
meet the requirements set forth in section 6.4 (a)
21, - :
5. Laboratories shall have available top-loader or ran

balances which shall meet the following requirements:

i. Balances shall be clean, ncot correcded, and shall
be provided with appropriate weights of good
quality; and

ii. Balarces shall tare out and detect a weight cof at
least 100 mg accurately.

6. Temperature moniteoring devices shall meet the fellowing
reguirements:

i. Glass or metal thermometers shall be graduated in
0.5 cdecgrees centigrade increments;

ii. Continucus temperature recording devices shall be
sensitive and accurate within + 0.5 degrees
centigrade;

The column of liguid in glass thermometers shall
have no separation; and

]-l.
H-
1+

iv. A certified thermometer shall be available for use
by the laboratoery.

7. BAlr or water-jacketed incubators, Iincubator rooms, and
water baths shall meet the following reguirements:

i, Incubators, incubator rcoms, and water baths shall
ke of sufficient size to accommodate perliods of
reak work lcad;

|
e

Incubators must maintain internal temperatures at
the desired level +to within + 0.5 degrees
caentigrade;

iii. Whenever an azir incubator is .in use, a calibrated
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thermometer with its bulb immersed in liguid shall
be placed on one of the shelves in use within the
incubator; and

iv., The temperature within an incubator shall be
recorded daily, or a recording thermometer,
sensitive to temperature of + 0.5 degrees
centigrade shall be used and the recording tape
shall be checked daily.

v. Incubater shall be itluminated to provide
photopariod if required.

The refrigerator ghall be of sufficient size to accept
the reguired sample vaolumes, and shall maintain an
internal temperature of 1. degree to 4.4 degrees
centigrade. : : :

Laboratories shall have at least one low power
magnification device, preferably a binocular microscope
with up to 10x magnification, for working with
invertebrates.

Leboratory glassware, plastic-ware, and metal utensils
not previcusly specified, shall meet the following
reguirements: :

i. Glassware and metal utensils shall be resistant to
the effects ¢of corrosion, high temperatures, and
vigorcus cleaning operations:

ii. Volumetric containers should ke Class 2 and need
not be calibrated befocre use:

iii, Plastic . items shall be of inert, nontoxic
materials;

iv. Metal utensils shall be made of stainless steel.

Dilution water sample containers shall meet the following
reguirements:

i, Either wide-~mouthed lead-free glass or
unplasticized plastic containers that are equipped
with glass stoppers, screw caps or an equivalent
closure.,

(1) After each use, containers shall be c¢leaned
in accordance with the procedures set forth
in section 6.7 (e).
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Effluent sample containers shall meet the following
reguirements:

i. Either wide-mouthed lead-free glass, or disposabhle
unplasticized plastic containers that are egquipped
with glass stoppers, screw caps or eguivalent
closure shall be used.

(1} after ezch use, only rousehle containers
shall be cleaned in accordance with
procedures set forth in section 6.7 (e}.

{2) Disposable containers shall be Zigcarded
after use and shall not be cleaned ano
reused.

ii. Glass-stoppered containers shall be steored to
prevent contamination.

iii. Scgrew ¢aps shall have leakproof non-toxic liners,

6.5 Sample Collection, Handling and Preservation

Dilution water samples shall bke collected, handled and
preserved as follows: '

1.

Dilution water shall be deemed acceptable for use 1iIn a
bicassay provided healthy test organisms survive in it
through the acclimation period without showing any signs
of stress, including but not limited to, abnormal
behavior or discoleration.

Dilution water samples shall be representative of the
recelving water system which the effluent is discharged

into. Samples shall be c¢ollected in the feollowing
manner: '

i. Dilution water samples shall be collected £from a

location as clese as possible to, but upstream of,

the effluent mixing zone. Water used tc make

dilutions should be ceollected immediately prior ko
the fest, but never more +than 96 hours before test
initiation.

ii., The sampling location shall be such +that the
salinity of the sample shall be within the
galinity range for receiving water immediately
cutside of the effluent mixing zone.

iii. When samples are collected from streams or rivers,
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it is recommended that an integrated sample be
collected. This 1s a sample that is collected
from bottom to teop of the water column so that the
sample collected is proporticnal to flow. If only
a grab sample can be taken then it should be
collected at mid-depth in midstrean.

iv, When samples are collected from reservolrs or
lakes, the effects o©f seasonal stratification,
runoff, and rrevious rainfall upon the

chemical/physical characteristics of the water
should be considered.

If the receiving water is influenced immediately upstream
of the effluent outfall by other peint sources of
polluticn so as to disqualify its use as dilution water,
then the dilution water sample(s) shall be obtained from
a location just above the other point sources.

If acceptable dilution water cannot be obtained from the
receiving water . at any leocaticon because o¢f upstream
pollution, then some other unpolluted water, meeting the
following reguirements, shall be used:

i, Another surface water or groundwater having a
natural guality similar to that ¢f the receiving
water prior to its pollution mav be used; or

ii. Reconstituted or artificial freshwater having a
natural quality similar to that of the receiving
water prior to its pollution may be used:

1ii, A substitute dilution water shall have a total

hardness, total alkalinity, and specific
conductance within 2% percent and a pH within 0.2
units cf the receiving water prior +to its

pollution.

Modification of the salinity of a dilution water sample
in order  %to comply with section 6.5 (n}) 11 or the
preparation ¢of reconstituted fresh water shall follow the
procedures given in Standard Methods, 16th Edition, po.
6£99-701 and Methods for Measuring Acute Toxicity - EPA.

Except for raeration under the procedures stated in
section 6.6 (s) and £for salinity under the procedures
described in gection £.5 (a) 5, the onlv other
permissible treatment of +the dilution water shall be
filtratien through screening made of a non-toxic material
as specified in secticn 6.4 (a) 2., This screening shall
have a mesh of 2mm or larger.
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Dilution water ceollection and transport containers shall
meet the reguirements listed in section 6.4 (a) 12. Prior
to sample collection, c¢ontainers shall be pre- rinsed
with the dilution water and then filled so that there is
littlie or no air in the centainer neck or cap.

Dilution water sample storage shell be in covered
containers constructed of non-toxiea materials as
specifisd in section 5.4 {a) Z.

Dilution water shall not be stored for more than 36 hours
and should be collected as close as possible to Llie time
0f testing.

Fffluent samples shall be éollecfed, handled and presgerved as
follows: —

1

.Unless otherwise specified. by the Department, the

effluent sampling locaticon shall be the same as the
spacified in the WVPDES permit, An alternate sampling
location may Te specified when the folleowing conditions
prevail: ’

i. When there is better access to the effluent at a
point located between the final treatment and the
digcharge outfall; or

l.l
l_h
-

When the processed wasite is chlorinated prior to
discharge and +he purpocse of the test 1is to
determine the toxicity levels of the unchlorinated
effluent. In this case, the sampling point shall
be located prior te the effluent's contact with
the chlerine.

Samples shall be representative of the discharge, taking
into account the plant operating conditions and the
retention +time o¢f +the effluent in the wastewater
treatment plant. :

For £flow-through biocassavs the following sampling
procedures shall be adhered +to in order tc insure a
representative effluent sample:

i. If the facility discharges continuously, the
effluent shall be pumped directly and continuously
from the discharge line to the dilutor system for
the duraticn cf the test; or

ii. If the facility discharges continuously but the
effiuent cannot be punpad directly and
continuously teo the diluter system, then the
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following procedure shall be emploved:

(1)

{2)

Where the calculated retention time of the
effluent 1is less than 14 davs, as determined
from flow metering devices or dye ~studiss,
two grab samples are collected daily (e.g.,

8:00 a.m. and 4:00 p.m.). The freshly
collected effluent should not be combined
with the effluent remaining from the
previously collected sample. The remaining

part of the previously collected sample is
discarded and the container is refilled with
the fresh effluent.

Where the calculated retention time of the
effluent is 14 davs or greater, as determined
from flow metering devices or dve studies, a
single grab sample o0f sufficient volume to
supply the dilutor for 24 h is collected
daily. Here again, the volume of sample
remaining from the previous day is discarded
and replaced by the fresh sample.

If the facility discharge is intermittent, one of
the following procedures is used:

(1)

(2)

(3)

Where a continuous discharge occurs during =
single eight-hour  work shift or two
successive eight-hour work shifts, at least
one grab sample of sufficient volume to
supply the dilutor for 24 h is collected
daily, midwav during the discharge period.

Where the facility retains the wastewater
during an eight-hour work shift, and then
treats and releases it in a batch discharge,
a single grab sample of sufficient volume to
last 24 h is collected daily during the test
period. .

Where the facility discharges wastewater to
an estuary onlvy during an outgoing tide
{usually durin the £our hours following
slack high tidel, a single grab sample of
sufficient volume to last 24 h is collected
during one discharge period everv 24 h for
the duration o©f +the test. An alternate
sampling method would be +to place <the
effluent sampling pump in the £final waste
lagcon adjacent to the dischargs pipe so that
a continuous source of effluent would be
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available for the test.

4. 1In crder to insure the collection of a representative
effluent sample for a static or modified static bicassav,
the following sampling procedures shall be followed:

i.

iii,

If the facility discharge is coctinucus, but the
calculated retention time (as determinsed from flow
metering devices or dve studies) ¢f 2z continucuslwv
discharged effluent is less than 14 davs ard the
variability eof the waste is unknown, one of the
following approaches is used:

(1) Static tests: a mininmum of four sepa -"ate
grab samples are collected at evenly-spaced
{6-h)} intervals over the £first 24~-h period
and used in four separate tests to determine
the variability in toxicity.

(2) Modified static daily renswal +tests: a
minimum of four separate grab samples are
collected at evenly-spaced (6-h) intervals
over +the £first 24-h pericd and used in four
separate tests begun on +the £first day and
renewed dailly with samples collected at the
appropriate time.

If the calculated retention time of a continucusly
discharged effluent isg greater than 14 days (as
determined from flow metering devices or dye

studies) or if it can be demonstrated +that the

wastewater does noit vary in chemical composgition
or concentration regardless of holding time, one
of the following approaches is used:

{l1) Static tests: a minimum of one grzb sample
ig ccllected and used in a2 single test.
(2} Modified static daily renewal tests: a

minimum o©f one grab sample is collected each
dav and used to renew the test soclutions,

If the facilityv discharge is intermittent, cne of
the following approaches is used:

{1} Where the effluent is continucusly discharged
during a single eight-hour work shift or +two
successive eight-hour work shifts, a minimum
of one grab sample is collected midwav during
the discharge pericd and used in a static
test, or a grab sample may be collected daily
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for a medified static.

(2) Where the facility retains +the wastewater
during an eight-hour work shift, then treats
and releases the wastewater as a batch
discharge, a grab sample is collected for a
static tes:t, or a grab sample is collected
daily for a modified static test.

(3} Where the facility discharges wastewater to
an estuary conly during an ocutgoing tide
{usvally during the four hours f£follewing
gslack high tide), a grab sample is <«nllected
during a discharge period for use in a static
test, or a2 grab sample is collected daily for
a modified static test.

(4) At the end of the shift, clean up activities
may result in the discharge o£f a sliug of
toxic waste. It would be advisable,
therefore, to consider collecting a sample at
that time and conducting a separate toxicitwv
test. :

Alteration of samples shall be limited +to filtration
through Teflon or NWo. 316 austenitic stainless steel
screening having a mesh of 2mm or larger and/or
introduction of dry, disease free, artificial salts for
the purposes of adiusting the effluent salinity according
tc the procedures specified 1in section 6.6 ({g) 2.
Screening constructed of unplasticized polvethvlene or
polypropvlene may be substituted provided the screens are
discarded upon the completion of a bioassay.

Composite or grab sanmple collection and handling
containers shall meet the requirements listed in section
6.4 (a) 13. Prior toc sample cecllection, containers shall
be pre-rinsed with the effluent and then filled so that
there is no air space in either the neck or cap.

Effluent samples for on-site, flow-through tests shall be

stered in covered, unsealed containers constructed cf

non-toxic materials as specified in section 6.4 {a) 2.

Unless the purpcose of the bicassay 1s to ascertain the
persistance of the toxicity of an effluent, testing shall
beagin within 24 hours of the conllecticn of an effluent.

If samples are collected for offsite testing, the samples
should be immediatelv placed on ice and shipped iced to
the central laboratorv and stored at 4.4 degrees
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Centigrade. Samples that are toc be tested two or more
hours after collection should be kept chilled at between
0 degrees - 4 degrees centigrade.

The feollowing chain of custody procedures shall be emploved
in colliecting and handling composite or grab samples:

1. Only clean or new containers, as specified ir. section 6.4
(a) 12 and 13, previocusly rinsed with laberatory pure
water or the material being sampled shail be used for
taking composite or grab samples.

2. Tias-on affixed labels with an identification nunler shall
be used for labeling all samples.

3, After a sample has been collected, the appropriate
information as to identilty ¢f the sample shall be written
on the label and the label affixed. .The. label shall
remain affixed until the test has begun and the surplus
sample has been discarded.

4, Immediatelv upon deliverv of a sample to the laboratory,
the sample collector shall completz the appropriate chain
of custedy secticon of the sample report form or chain of
custody form.

5. The chain ¢f custody form shall list at a minimum the
following information:

i, Sample number:
ii. Pescription of samples:

i. Specific location of sample collection:
iv. Identity of person collecting the sample;

—-

v. Date and time of sample collecticn;

vi, Date and time of custody transfer <o laberatorv
{(1f +the sample was collected by a person other
than lsboratorv personnel);

vii. Identity of person accepting custody (if the
sample was c¢ollected by a person other than
laboratory personnel);

viii. Date and time of initiation of analvses;

ix. Wame of laboratory performing the anzlvses.
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6. Prior to accepting custedy c¢f a sample, +the laboratorv
personnel accepting the sample shall be reasonablv

assured that the sample has met the c¢ollection and
handling requirements. TIf the sample fails to meet those
reguirements, the chain of custody section of the sample
report form or the chain o0f custody form shall so
indicate and the gample shall be refused.

7. The laboratory personnel accepting résponsibility for the

sample shall sign the form containing the chain of
custeody information.

6.6 Methcdology

The following aguatic organisms shall be used for bioassay
testing:

1. Either the fathead minnow, Pimephales promelas, Daphnia
pulex and 'Daphnia magna, or the blueglll, Lepcnmis
macrohirus shall be used as the bioassav test organisms
when the effluent's receiving water has a salinity of
less than or equal to 1 ppt.

2. For receéiving waters, whose salinity is greater than 1
ppt., any of the following organisms shall be used as the
bicagssav test organism:

i. Atlantic silverside, Menidia menidia.

ii. &Sheepshead minnow, Cvprinedon variegatus.

iii. Grass shrimp, Palaemonetes pugio.

iv. Opossum shrimp, Myvsidopsis bkahia.

Bioassav test organisms should either be cultured 1in the
lakoratory or obtazined from commercial or Federal government
hatcheries., Collecting bicassay test organisms from the
field is not recommended. .

Culturing of fathead minnows in the lazboratory shall be in
accordance with the methods contained iIn Methods for
Measuring the Acute Toxicity.

Culturing of Daghnia spp., in the laboratory shall be in
accordance with the methods contained in Methods for Testing
Acute Toxicitw.

Culturing of Dbluesgills in the laboratorv shall be in
accordance with the methods contained in U.S. EEA,
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"Acguisition and Culture of Research Fish: Rainbow Trout,
Fathead Minnow, Channel Catfish, and Bluegills," Mav 1975.

Culturing ¢f the myvsid shrimp in the laboratory shall be in
accordance. with +the methods contained 1in Metheds for
Measuring the Acute Toxicity. .
Culturing of the atlantic silverside and the sheepshead
minnow in the laboratory shall be in acceordance with
Standards Methods section 0102 2-5, pp. 80Z-810.

Culturing of the grass shrimp in the laborzatery shall be in
accordance with the methods contained in U.S. EPA-1878,

Culturing of the opossum shrimp in the laboratory shall be in
accordance with the methods contained in U.S FPA-1978.

Fathead minnows, bBluegills, atlantic silversides or
sheepshead minnows £ be used as test organisms shall mesat
the following reguiremsnts:

1. All fish shall be activelv feeding voung one to ninetwy
davs o©0ld which have not been used previously in anv
bicassay or other test procedure;

2. All f£ish used in a bloassay shall bbe from the same
sources

3., The total length of the longest fish of a group shall not
be more than 1 1/2 times that of the shortest fish of the
same group to be used for any test:; and

4, The net weight of each fish should be within 0.1 to 1.5

gra—=,

5. The maoximem difference in age should not exceed + 3 davs,

Daphnia s»p. to be used as test organisms shall meet <the

following regulrements.

1. All Daphnia chould be less than 24 hcours old ancd have not
been used previcusly in anv bicassay or other test
procedure. -

2. All Daphnia used in a bioassay shall be from the same
source and of the same species.

Grass shrimp to be used as test organisms shall meet the
foliowing reguirements:

1. Immature (larval) stages should Le used whenever
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3.

possible, but post larvae are permissible. All shrimp
shall not have been used previcusly in any bicassav or
other test procedure;

A1l shrimp used in a bicassay shall be from the same
source;

Organisms should be as uniform in size as possible. The
maximum size shall be 10-20 mm rostrum to telson length.

Opossum shrimp to be used as test organvsms shall mest the
following reguirements: :

1.

2.

3.

The

Only newly hatched juvenile cpossum shrimp up to five
davs old shall be used; and

A1) adult opossum shrimp from which +he Juveniles are
obtained shall be from the same scurce.

The maximum dlfferevce in age should not exceed + 24
hours. . - '

holding and handling of the organisms shall be as

follows:

1.

While being transported to the laboratorv, organisms
shall not be overcrowded, the dissolved oxvgen shall be
maintained at or above 6Q percent of gaturation, and the
temperature shall not c¢hange by mnmore than 3 degrees
centigrade in anv 12 hour period; '

When first brought inte +the laboratorv, the ocrganisms
shall be qguarantined for at least 10 davs in order to
cbserve. them for parasites and diseases. If more than 10
rercent of the guarantined crganisms die after the seccnd
dav or are heavily diseased or parasitized, and the
problem cannot - be centrelled, that lot shall be
destroved, the hoiding tanks and eguipment. cleaned and
sterilized, and another batch of organisms cbtained;

After the guarantine periocd is over and +the healthv
crganisms have been transferreé to the stock holding
tanks, the organisms shall be gradually acclimated to the
laboratory holding conditiens, The organisms shall not
be subjected to water temperature changes of more than 3
degrees centigrade or salinity changes of more than three
ppt., in any 12 hour period, nor teo the total change of
mere than 6 degrees centigrade or six ppt. salinity
during the entire transportation, quarantine, and
acclimation period;
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Crganisms that touch dryv surfaces, are dropped, have
obvicus physical deformities, or are injured during
handling shall be discarded;
Organisms shall be handled as little as possible. When

handling is required, the following eqgquipment shall he
used:

i. Large organisms shall be handled with dipnets of
the appropriate size and mesh; and

ii.,. 8mall organisms, such as Jjuvenile invertebrates
and fish fry, shall be handled by pipeting wit!
smooth glass tubes of approximately 4 to 8mm I.D.;

The preferred type of holding tank 1s cne of flow through
design which allows for a flow rate of at least two tank
volumes per dav. If flow-through tanks are not feasible,
then holding tanks with a closed-recirculating water
gystem, where the water is filtered through charccal,
shall be used:

Onlv lazboratory grade water as specified in sgecticn 6.7
(=) shall be used to hold crganisms in the laboratorwv:
unless the organisms are to be acclimated to the dilution
water for subsequent use in a bicassay immediately after
the quarantine period. Under those circumstances
dilution water, as specified in sectien £.5 (a), shall be
used,

Dissclved oxygen levels in helding tanks shall be kept
above 60 'percent of saturation at all times. If
necessary, the use of aeraticn is acceptable:

rhouvoperiods and light intensities favorable to the
crganisms as specified in Standard Methods, 16th Edition,
pg. 714 should be used:

For seazcnel biocuwrsays, the environment the organisms are
maintained in should follow the natural seasonal
variations. Temparazture should be as follows:

i. Depending upon the season, fathead minnows should
be held at temperzitures between 10 degrees - 25
degrees centigrade; and -

ii. Depending upon the season, Daphnia spp. should bhe
held at temperatures between 10 degrees - 25
degrees centigrade; and

iii. Depending upon the season, bluegill shcould be held
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at temperatures between 10 degrees - . 28 degress
centigrade; and

iv. Depending upcon the ssason, opossum shrimp should
be held at temperatures between 18 degrees - 28
degrees centigrade; and

v. Depending upon the season, grass shrimp shouléd be
held at temperatures between 18 degrees - 25
degrees centigrade;

vi, Depending upon the sgeason, sheepshead minnows
should be held at temperatures between 10 degrees
- 30 degrees centigrade; and :

vii. DPepending upon the season, atlantic silversides
should be held at temperatures between 10 degrees
- 25 degrees centigrade.

11. Depending upon the procedure selected from section 6.6
{1} estuarine/marine test organisms shall either be held
at a salinity within their optimal range or tc a series
of =salinities, ranging from 5-35 ppt. and including at
least 10, 20, and 30 ppt. '

i. Optimal salinity for atlantic silversides is
between 24 and 30 ppt.

ii., Optimal salinity for sheepshead minnows is between
15 and 20 ppt.

iii., Optimal salinitv for grass shrimp is between 10
and 20 ppt.

iv. Optimal saliniswv for opossum shrimp is between 10
and 27 ppt. :

12. Organisms shall not be fed for at least 24 hours prior to
the test, except for opossum shrimp which shall be fed ad
likitum up to and during a test. Daphnia spp. must be
fed at least every 48 hours,.

‘Test organisms shall be taken from groups whose mortality
while held was less than 10 percent for the seven day period
prior *o the biocassav.

The test organisms shall be acclimated to the dilution water
and the test temperature in accordance with the following
reguirements: -

1. Fathead minncws and bluegills shall be acclimated bvw
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gradually changing from 100 percent heolding water to 100
percent dilution water over at least a2 24 hour period.
Temperature . changes shall not exceed the criteria given
in section 6.6 (n) 3.

2. All test organisms shall be exposed to 100 percent
dilutisn water at the required test temporature for a
minimum of 24 hours before they are used in the hioassavw.

3. If more than five percent of the test organisms die
during the 48 hour acclimation period, immediatelw
preceding the test, the organisms shall not be used and
the following procedures shall be used:

i. The entire group of test organisms shall be
discarded and a new group obtained;

ii. The new group of organisms shall be <transported,

held, and acclimated 1in accordance with the
procedures contained in section 6.6 (a) +through
{p); and :

iii. If more than five percent of the second group of
test organisms die within 48 hours, an alternate
source of dilution water shall be used.

Zffivents can, from time +to time, consist of adulterated
freshwater. Therefore, when the effluent is mixed with a
saline dilution water the salinityv of the mixture will be
inversely proporticnal +£c¢ the percent volume of effluent.
Obvicusiy a 100% concentration of a freshwater (1 ppt.
salinity) effluent cannot be used with estuarine/marine test
organisms. One of the two following procedures chall be used
to deal with this situation.

1, Hold ana 2cclimate the test organisms to a series of
salinities, -ranging from £5-35 ppt., staving within the
natural salinity teolerances of the crganism, The

salinities chosen will be dependent upon the salinity of
the effluent, tie salinity of the dilution water, and the
test concentrations of effluent used; or

2. Using dry artificial salts, adiust the salinity of the
effluent to that of the dilution water so that the test
concentrations will 2ll be at one salinity. 2acclimate
test organisms to the dilution water at that salinitw.

The Standardized test +temperature for all test organisms
specifiead must be 20 degrees centigrade + 2 degrees
centigrade, unless seascnal bioassavs are performed. If
seasonal bicassavs are performed the test temperatures usecd
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shall be the highest average monthlv temperature for the
receiving water during each season. Both dilution water and
effluent sample shall be warmed in a water bath to test
temperature prior to test initiaticen.

The dissolved oxygen levels in the exposure chambers shall be
maintained at or above 40 percent of saturation for the
fathead minnow, bluegill, sheepshead minnow, atlantic
gilverside, grass shrimp, and cpcssum shrimp by the following
methods:

1. In static and modified static biocassay tests, a
depression of dissolved oxvgen below 45 percent of
saturation shall necessitate aerating of all exposure
chambers. Aeration may be accomplished by bubbkling air
through a 1 ml pipet at a rate o©f no more than 100
bubbles/min, using an air valve to control the flow. The
turbulence caused by aeration should not result in a
physical stress to the organism.

2. In flow-through bioassayv test, if the dissclved oxvgen
beccocmes depressed below 50 percent of saturation, first
increase the flow rate to the maximum, if necessary. If
the increased flow does nct prevent a continued decrease
in dissclved oxygen then, asrate the dilution water prior
to the addition of the effluent. If those <+two measures
fail to maintain adequate dissolved oxygen, then also
aerate all the exposure chambers, as described in
6.6(s)1. In the case of +the 100 percent effluent
concentration, aeration shall be the second measure taken
after increasing flow. :

Short~term range-finding bioassavs -"should be used to
determine the approximate range of effluent concentrations
that should be used in a subsequent short-term definitive or
flow-through +test. The range-finding methodclogy shall meet

the following reguirements:

1. Test duration shall be 24 hours:

2. Test tvpe shall be either static or flow-through with the
fellowing specifications;

i. Exposure chamber loading for fish and grass shxrimp
' shall not exceed 2.5 grams per liter in flow-
through tests and 0.4 grams per liter for static
tests at temperatures above 20 degrees centigrade.
Fxposure chamber loading for fish and grass shrimp
shall not exceed 5 grams per liter in flow-
through tests and 0.8 grams per liter for static
tests at temperatures of 20 degrees centigrade or
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3. Test organisms shall be exposed to:

i, Three to five widelv spaced effluent
concentrations such as 1%, 10%, 50%: or
ii. Precgressive Dbisecticons of intervals on the
logarithmic scale as described in Standard
Methods, 16th Editicn, pg. 712; and
iii. A contrel.

4, Effluent concentrations shall be expressed as percesnt
effluent by volume;

5. Five test organisms shall be exposed to each effluent
concentration and the control:

6. Water temperature in the exposure chambergs shall be
maintained for the duration of the test, to with + 2
degrees centigrade of the specified test temperature:

7. Tf the lowest concentration used kills all the test
crganisms, ancther test shall be set-up using a sseries of
concentrations which starts at the lowest concentration
previously tested;

8. All effluent solutions for a concentration series chall
be prepared from the same sample of effluent; and

9. Anv undissolved material in the effluent sample shall bhe
dispersed uniformly bv gentle agitation prior to
withdrawal and alicuots of both effluent and dilution
wate ghall be mixed well in the exposure chambers. Test
crganisns shall be added within 20 minutes of tast
initiaclion.

Short-termr definitive bioassay tests shall be used to

determine the acute toxicity of an effluent. The test

methodologv shall meet the following requirements:

1.

jAS]

Test duration shall be &t least 48 hours, but, 1if
required by +the Department, the test shall be continued
until the toxicity curve shows +that the threshold
toxicity, called the Incipient LCS50, has been reached;

Test type shall be either static, modified static (daillv
renewal), or flow-tinrough with the same specificatinns on
test organism loading as listed in secticon 6.6 (t) 2;
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Test organisms shall be exposed to at least five effluent
concentrations, the range o©f which will have been
determined previously bv a range-finding bicassay based
en progressive bisections of intervals on the logarithmic
scale as described in Standard Methods, 16th Edition, pg.
712, or a gecmetric series.as described in Methods of
Measuring Acute Toxicity - EPA, page 32, and a control.
Concentrations shall be expressed as percent effluent by
volume;

The test shall be conducted in replicate with at least
twentv organisms exposed to each effluent concentration
and the control. Replicates shall be true replicates with
no direct water connections between them:

Exposure chambers shall be randomlv assigned to either an
effluent concentration or the control, and +the test
organisms shall be randomly assigned to the exposure
chambers;

Water temperature maintenance shall be as specified in
section 6.6 (&} 63

Test corganisms shall be acclimated to the dilutilon water

in accordance with the procedures listed in section 6.6
{p) prior to their use in a test; '

All effluent solutions for a concentration series shall
be prepared from the same sample of effluent:

The following reguired methods apply only to conducting
modified static (dailv-renewal) tests:

i. The test organisms shall be exposed +to fresh
solution of +the same concentration of effluent
every 24 hours either by transferring the *test
organisms from one test chamber to another cr by
replacing the effluent scluticns in the exposure
chambers;

The modified statig +test procedure used. for
opossum shrimp should follow the method described
in U.S, EPA-1978, pp. El=- 63;

}-r-

[Hs

iii. The procedure described in section 6.6 (t) 9 shall
be followed for setting-up and beginning a
modified static test:

The following required methods apply only +o conducting
flow~through tests:

—4
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i, The diluter svstem of the flow-through aprara:tus
shall be in operation for at least 24 hours prior
to the additicn ¢f the organisms and the beginninag
of +the test. During this time, the water
temperature, fiow rate through the exvosurs
chamber, and the effluent concentrations 1in the
exposure chambers shall be adjusted to the test
requirements.

ii., After adjustments put prior to beginning the test,
there <chall be at least one tank volume exchango.
Flow rate through the exposure chambers shall ke
suffigient to meintain a minimum dissclved cxygen
.concentration of 40 percent of saturation and
provide no less than five tank water volume
changes every 24 hours,

Observations of test organisms in the exposure chambers shall
be made at least once every 24 hours for the duration of the
test. It 4is suggested that c¢bservations be made of each
exposure chamber at 1.5, 3, 6, 12, and 24 hecurs after the
beginning of the test and twice a day thereafter.

ITn short-term acute toxicity bicassays, death is the adverse
effect " which shall be gquantified. The criterion for death
shall be no movement which will include respiratory movement
in fish, no movement of antenna, mouth parts or other organs
in invertebratesg, and nc reaction to gentle prodding,

Effects such as erratic swimming, loss of rafles,
hyperventilation, curved spine, hemorrhaging, discoloration,
changes in behavior, excessive mucus preduction, molting and
cannibalism shall he reported. ‘

During shori term tests, deaths in the controls should be

virtuallv = absent. For =all fish, a contrel mortalitv of
greater than or egual te 10 percent shall invalidate the
test, When using grass or opossum shrimp, control

mertalities of greszter than or equal +o 153 percent shall
invalidate the tast. '

Dissclved oxvgen, PH, specific conductivitvy, total
alkalinitv, +total hardness, and, when applicable, salinitv
shall ke measured in the exposure chambers and recorded
initially anéd at least once every day thereafter for the
duration of the test.

The lengths and weights of the test organisms (when fish are
used) shall be determined bv sacrificing and measuring a
representative sample of the stock organisms before the test
and by measuring all of +he test organisms after the
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completion of the +test, This mav be accomplished bv
preserving both the surviving and dead £f£ish. An acceptable
alternative shall be t¢ measure a representative sample of
the test organisms, consisting o©f both surviving and dead
fish, instead cf measuring all of the test organisms.

The calculation and reporting of the results of anv bicassav
shall meet the following regquirements:

1. The results of all bloassays are to be expressed in terms
of their median lethal c¢oncentration, or LCSC for a
specified time pericd.

2, Range~finding bicassavs shall ke analvzed by using the
graphical interpclation method for estimating the LCE0
presented in Methods for Measuring Acute Toxicity - EPA,
op. 57-58,

3. Definitive bioassavs shall be analyzed by anv of the

following methods and with the following requirements:

i. The LC50 wvalues for the 24 and 48 hour exposure
times, depending wupon the duration of exposure,
shall be estimated by methods described in Methods
for Measuring Acute Toxicity - EPA, pp. 57-78, or
by preobkit analysis or Finney's method of formal
probit  analysis as described in Standard Methods,
16th Edition, pgs. 715 and 716,

ii, The 95 percent confidence or fiducial 1limits £for
the 96 hour or Incipient LC50's shall be
calculated. The simplified nomcgraphic metheds of
Litchfield and Wilcoxon, Methods £for Measuring
Acute Toxicity-EPA, are acceptable,

iii. 1In order to estimate an LC50 for a definitive test
by any of _the aforementioned methods, partial
mortalities must have occurred in at least two of

the +test concentrations. If these conditions are
not met, +the LC50 shall be estimated bv the
graphical interpclation methed referenced in

saction 6.6 (ab) 2.

iv, If the highest effluent concentraticn does not
kill mecre than 65 percent cf the test crganisms
exposed to it, the percentage of organisms killed
by various concentrations of the effluent shall be
reported.

V. A toxicity curve shall be plotted using the LC
50's for each of the observation times according
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to the methodology presented in Standard Methods,
l16th Edition, section 801 F. 1 4 pg 717. The
presence cr absence ocf an Incipient LC50, as
estimated from +the toxicity c¢urve, shall be
reported aleong with its value.

{128

If the responses from +two or more exposure chambers
deviate from the expected trend in such a manner that a
lower effluent concentration shows a more toxic response
than a higher effluent c¢oncentration, then +the test
should be considered invalid, neo estimation of the LC30Q
macde, and the test should be repeated,.
5. LC50 values shall not be estimated for any bicassav if
tegt is invalid under the definition given in secticn
(v) .

a
5.6

The analysis of all parameters, excluding salinitv, as
reguired by this subchapter shall be conducted in accordance
with the requirements set forth in 40 CFR 136 and section 4.

The determination of salinity as required in this section
shall be computed from chlerinity, electrical conductivity,
refractive index, cr some other property whosse relatlionship
is well established.

211 procedures other than those set forth in this section sre
considered alternative analvitical methods. Laboratories
shall make special application to the Department for the use
of .alternative analytical methods and such application shall
include a showing of comparability data.

&.. General Laboratorv Practices

Laboratory grade water shall meet the following regulrements:

1. NWatural eor artificial sources of water mayv be us=é, but
natural sourceg ars preferred, -

2. Natural scurces shall be free of pollution, low in
turbiditv, high in dissolved oxygen, low in B.C.D., and
the pH shall be favorable to the maintenance o¢f the
crganisms.

3. Fresh water shall meet the following reguirements:
i. Fresh water shall be constant in guality ané shall

not contain mere than the designated amounts of
the follewing:
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{1} 20 mg/l of sﬁspended solids:

(2) 10 mg/l of chemical oxygen demand;’

{3} 20 ug/l cof un-ionized ammcnia;

{(4) 50 ng/l of total organophosphorus pesticides;

{5) 50 na/l of total organochloride . pesticides
plus PCB's; and

{6) Water shall be considered of constant quality
if the monthly ranges of +total alkalinity,
total hardness, specific conducitivity, TOC or
COD, and saliniiv are less than 10 percent of
the respective averages.

Municipal water supplies are acceptable. Water
from a municlipal source must be passed through a
filter +to remove orgnic chemicals and chlorine

. before use.

4. Saltwater shall meet the following requirements:

iii.

The £food
follows:

1. Fish

Natural saltwater shall be from a source free of
pollution, and having a pH and salinity favorable
to the organism (see section 6.6 (n) 11.); and

If adjustments %o the salinity of natural

saltwater are necessary they shall be made either

by adding laboratorv pure water to reduce salinitv
or a strong natural brine {Standard Methods, 16th
Edition, pg. 701) or dry artificial sea salts te¢
rajigse the salinity. Prior to use, the saltwater
shall be filtered through a 20 micron filter; and

Artificial saltwater may be substituted for
natural saltwater if an acceptable supplv of the
latter 1s wunavailable. It shall be prepared
according to the methods 1listed in Standard
Methods, 16th Edition, pg. 706, or ohtained £from
a commercial source.

and feeding ‘of the test organisms shall be as

shall be fed at least once a day a combination of
natural

foods, either live or frozen, and anv of several

prepared dried foods.

2. Grass and opossum_shriﬁp éhall be fed ad -iibitum live
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freshly hatched Dbrine shrimp nauplii or commercial fish
foocds, or both,.

3. Daphnia shall be fed as cutlined in Methods of Measuring
Acute Toxlcity - EPA - pg. 97.

Treatment ¢f diseased or parasitized organisms shall bhe in
accordance with the procedures given in Standard Methods,
i6th Edition, ©pg. 706, and Methods for Measuring Acuie
Toxicitv-EFA.

Organisms treated for disease or parasites shall not be used
in bicassavs for at least 10 days after treatment.

Cleaning of all chambers and eguipment shall be in accordancs
with the following procedure:

1. E&eoak 15 minutes, and scrub with detergent in tap water,
or clean in an automatic dishwasher.

2. Rinse twice with tap water

3. Rinse once with fresh, dilute (20%, V:V) nitric acid or
hvdrochloric acid {add 20 mlL of concentrated acid to 80
mL of distilled water) toc remove scale, metals, and
bases.

4., Rinse twice with tap water.

5. Rince once with full-strength acetone to remove organic
compounds.,

€. Rinse well with tap water.
7. Ripnse well with dilution water or laboratory grade water.

When feasible, the above cleaning procedure must also be
used for other equipment that comes in contact with the
effiue=t, such wg the dilutor svstem, pumps, tanks, etc.
211 test chambers and sguipment must be thoroughly rinsed
with the dilution water immediately pricr to use in each
test.

When measuring sample volumes of more than 10 ml, graduate
cvlinders having an accuracy within 2.3 percent tolerance
shall be used.

A laboratorv that has received either certification or
interim approval shall accept only samples that are properiv
labeled and for which reasonable assurance is given that the
samples have been collected, preserved, processed, stored and
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transported in a manner that will assure both the identity of
the sample and that the sample is sufficiently stables to be
used in the requested tests or analvses., If the identitv or
stability of the sample has not been assured, both the chain
of custody form and the laboratory report shall clearlwv state
that the result may ke invalid due to the possibie
misidentification or instabilitv of the sample.

6.8 Quality Control Program

An acceptable degree of precisicn for definitive bicassavs
shall be that the 95 percent confidence or fiducial intervals
be within less than + 30 percent of the 48 heour or incipient
LC30 value. -

Each laboratory shall develop and have on file and available
for inspection a written description ¢f the current
laboratory guality control program. The written description
shall outline the procedures which the laboratory will use in
meeting the quality control recuirements set forth in
sections 4.6 and 4.7, A record of analytical contrel tests
and quality control checks on eguipment and materials shall
be prepared by the laboratory. and retained for at least five
vears.

1. Laboratories shall perform +the following analytical
quality contrel tests to ensure that general laberatorv
practices and methodology are 1in compliance with the
requirements of this subchapter:

i. A reference toxicant test shall be performed to
establish the wvalidity of effluent toxicity data
generated by bioassay laboratories.

(1) Sodium dodecvisulfate, scdium pentachloro-
phenate, or cadmium chleoride shall be used as
reference toxicants. These chemicals are
available from +the Environmental Protecticn
Agency's Environmental Monitoring anéd Support
Laboratory in Cincinnati. Instructions for
their use and the expected LC50 wvalues are
provided with the samples.

(2) If the laboratory does net have an ongoing
culturing program and obtains the test
organisms pericdically in large numbers
{batches) from an cutside source, the

sensitivity of each batch of test organisms
must be evaluated with a reference toxicant.
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i) The reference toxicant test must be
conducted within the geven davs
immediately preceding an effluent
bicassay or concurrently with the
biocassav.

fii) Laboratories that cbtain {est organisms
from  outside sources and  conduct less
than cne bioassay per month may run all
refercnce toxicity tests c¢oncurrently
with effluent bicassavys.

If the laboraterv maintains breeding stock,
the sensitivity of +the offspring sheould be
checked with a reference toxicant at least
cnce each guarter, This refarence toxicant

test may be zun concurrentlv with an effluent
bicassav.

If the LCS50 of reference toxicant does not
fall in +the expected range for +the £fest
organisms, the sensitivity of the test svstem
are suspect. In this case, the test procedure
sheould be examined for defects, and a
different batch <f test crganisms should be
employed in repeating the reference toxicant
and effluent toxicitvy test. )

A& contrel chart, as described in Methods for
Measuring Acute Toxicity-EPA, pg. 8, should be
prepared for each reference toxicant/organism
combination, and successive LC50s plotted and

examined to determine if the results are.

within prescribed limit.

(L) Data generated should be stored following
the procedures described in Secticn 6.9.
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ii. Laboratory pure water shall be

meet the following regquirements:

analvzed for and

Fage 110

QUALITY OF PURIFIED WATER USED IN BIQOASSAY TESTING

_Monitoring
Test Frequency Limit
Chemical tests:
Conductivity Continuously >0.5 megohms resistance

pH
Total erganic carben
Heavv metals, single

(cd, Cr, Cu, Wi, Pb, & Zn)
Heavy metals, total
Ammonia/organic nitrogen
Total c¢hlorine residual

Ractericlogical tests:
Heterotrophic plate count
({See Section 907)*
Water quality test
{See 3cl)*
Use tesit .
{See 34} *

or with each

use ) .
With each use
Monthlw

Monthlyv
Monthly
Monthly
Monthlv or
with each use

Monthly
Annually and

for a new source
Annually and

for a new source

or < 2 umhocs/cm at

23 degrees centicrade
2.5 = 7.5
<1.0 mg/L

<0.5 mg/L
<1.0 mg/L

<0.1 mg/L
<detection limit

<1000 colonies/ml
0.8 — 3.0 ratio

Student's t < 2.78

*Refaers to 16th Editicon of Standards Methods Manual.

1ii, Laboratory pure water checks shall be performed on
specified in the zbove table and

a Zfreguency
documented.

iv,. TLaboratorv grade fresh water shall be analvzed at

least +twice

in section 6.7

v. There shall be available at all
immediate area of laboratory perscnnel engaged 1in

examining samples and perf
procedures within a category, .

annually for the materials specified

(a) (3} (i}:

times, in the

orming related

current laboratory

manuals or other complete written descriptions and
instructicns relating to:

(1) The analytical methods to be used by those
personnel, properly designated and dated to
reflect the most recent supervisory reviews;
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(2) Pertinent current literature references; and
{3} Such written descriptions and instructions
may be supplemented by, but not replaced by,
textbooks relating to the particular

analvtical methods and procedures emploved bv
such personnel;

Only the laborztory director cr superviscor shall
make changes In laboraztory procedure anéd thosc
changes shall only be effective when oput in
writing.

The fellowing precedures shall be followed in
performing guality control .checks of laboratcorv

media, equipment, and supplies:

(1) ZEach pH meter shall be cleaned immediatelv
after each use pericod and calibrated prior to
usage using two pH buffer standards and

records of each calibration shall be
maintained; buffer aliguots shall not he used
more than ongcea; and commercial buffer

solutions shall be dated at the time of
initial wuse; it is recommended that the
buffer standards bracket +the wvalue +to Dbe
measured;

(2} Top loader or pan  balances shall be
calibrated annually, calibration shall ba
checked monthly against class "s" weights,
and a receord shall be made of each
calibration check:

(3) The accuracy of all thermometers used to
monitor temperature shall be verified bw
comparing the readings of such thermometers
with the readings of z certified thermometer.
:\ racord shall be made containing the
identification number ¢f each thermcmeter,
the temperature displaved on the certified
thermcometez and the thermometer beina
verified, correction factors when applicable,
dates on which guality control checks were

performed, and the name of the analvst
performing such checks. Glass thermometers
shall be verified yearly and metal

thermconeters shall be verified cuarterly.

(4) The temperature of air or water-jacketed
incubators, aluminum block incubators, water
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baths, and incubator rooms shall be either
raecorded continuvously or reccrded dallv from
in-place thermometers immersed in ligquid and
placed on at least one of the shelves in use.

{(5) Date, time and temperaturs shall be either
recaorded continuously, or recorded
individually during each sterilization cvele
of the autoclave;

(6} Each hot air oven shall ke equipped with a
thermometer, the bulb of which shall be

placed in sand, or with a temperature
recording device, and reccrds ghall be
maintained showing the date, time and

temperature of each sterilization cycle;

(7) The temperature of each refrigerator shall be
either recorded continucusly or recorded
daily from an in-place thermometer Immersed
in ligquid and placed on at least one c¢f the
shelvezs in use;

(8) All reagents and soluticns shall be labellsd
. to indicate identity and, when applicable,
titer, strength or concentration, recommended
storage requirements, preparation or
expiration date, and other information
pertinent to identification;

(9) Materials of substandard reactivity  and
deteriorated materizls shall not be used; and

(10) 211 outdated material shall be discarded

immediately.
The temperature, dissoclved oxvgen concentrations, flow rate
through the -exposure chambers and the maintainance of

effluent concentratlions, shall be checked initially, deily
during the duration cf the test, and upon completion of the
test, adiusted as necessary, anéd documentation of these
adjustments and measurements shall ke made.

6.9 Records and Data Reporting

Each laboratorv shall maintain records and report data in
accordance with the requirements set cut in this section.

Records of bicassay analysis"éhall be kept by the laberatory
for not less than five years, This requirement is equally




applicable to all raw data, gquality control data, qualitv

assurance, data c¢hain of custody forms and laboratory
reports.

(c} The following information shall be kept in a bkound notebook
by the laboratory as part of the dailv log of feedine,
behaviorial observations, and mortality of organisms during
helding and acclimation:

1. Water temperature of nclding tanks:

2, Air temperature in culturing/holdéing room;

3. Mortalities of organisms per holding tank;

4. BAnalysis of laboratory grade water as specified in
sections 6.8 (b) and 6.7 (a) (3} (i);

5. Food and feeding schedule; and

€. General observations of behavior and condition.

(d) A sample report form shall be completed immediately after
collection of either dilution water or effluent composite or
grab samples and shall state the sampling location, date ané
time of collection, chlorine residual, collector's name, and
any remarks.

{e} The biocassay experimental results shall be reported irn
accordance with the specifications given in Methods for
Measuring Acute Toxicity-EPA, pp. 24-25, and;

1. The incipient LC50 shall be reported if applicable.
2., A figure showing the toxicity curve shall be included.

(f) The original or true duplicate of the results of the bicassav
shall be sent promptly to the person who regquested such test
and shall be signed by the laboratory manager or a designee
whose designation is in writing and has been submitted to the
Department. ‘

Section 7 - Criteria ané Procedures for Solid and Hazardous Waste

Testing and Analysis.

7.1 Scope

This section establishes the Department's reguirements which =&
certified laboratorv or a laboratory seeking certification shall

11z
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continually meet and follow when performing solid and hazardous
waste analvses.

The Department incorporates from +the latest U.S. EPA SW-84z6
manual all the standards, criterla, sample and analytical
procedures and methocdology, quality assurance and guality controel
specified for evaluation and certification purposes under this
section.




