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[EMERGENCY AMENDMENT ]
N TITLE 64
WEST VIRGINIA LEGISLATIVE RULES
BOARD OF HEALTH

SERIES 3 _
PURBLIC WATER SYSTEMS, BCTTLED WATER,
AND LABORATORY CERTIFICATICN

§64-3-1. General

l1.1. Scope - This legislativé rule establishes State stan-
dards and procedures and adopts national drinking water standards
for public water systems. It establishes standarxds for the pro-

duction and distribution of bottled drinking water, and also
adopts federal standards Zfor the certification of laboratories
performing analyses cf drinking water.

1.2. Authority - W.Va. Ccde §16-1-%a.
1.3. Filing Date - September 28, 1990,
l1.4. Effective Date — September 28, 1990.
1.5. Public Hearing - October 30, 1990.

1.6, Final Apéfovél - This rule-was approﬁed by the State
Board of Health on September 21, 1§80,

1.7. Supersession or Repeal of Former Regulations - This
rule supersedes and repeals the following West Virginia Beard of
Health Legislative rules: Public Water Supply Regulations, 64
CSR 3, 1982; Volatile Synthetic Organic Chemicals, 64 CSR 61,
1989; and Plumbing Requirements, 64 CSR 57, 158% and Public Water
Supply Regulations, 64 CSR 3, filed as an emergency rule April
27, 1990. :

§64-3-2. Application And Enforcement

2.1. Application - This rule applies to public drinking
water systems, to bottled water treatment plants and distributors
and to laboratories desiring certification to perform analytic
tesis of drinking water. :

2.2, Enforcement - - Enforcement of this rule is vested with
the director of the division of health.

§64-3-3., Definitions

3.1. Bottled Water - Any natural or artificial mineral,
spring, well, distilled or other water bottled or ccntainerized
for use primarily as drinking water.

3.2. Bottled Water Distributor - A person who buys and
sells bottled water on a wholesale basis.
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3.3 Community Water System - A public water system which
serves at least fifteen (13) service connections used by year-
round residents or regularly serves at least twenty-five (25)
year-round residents.

3.4, Director - Director of the division of health or his
or her designee. o :

3.5. HNon-Community Water System - Any public water system
that is not a community water system.

3.6. Person - Individual, partnership, association, syndi-
cate, company, firm, trust, corporation, goevernment corporation,
institution, department, division, bureau, agency, federal agency
or any other entity recognized by law.

3.7. Public Water System - Any water system ¢or supply which
regularly supplies or offers td supply, piped water to the public
for human consumption, I1f serving at least an average of twenty-
five (235) individuals per day for at least sixty (60) days per
year, or which has at least flfteen (15) service connections and
shall include: -

(1} Any collecticn, treatment, storage, and distribution
facilities under the contrel o©f the owner or operator o©of such
system and used prlmarlly in connectlon with such system, and

{(2) Any collectlon or pretreatment storage facilities not -
under such control which are . used primarily in connection with
such system.

A public water system shall not include a system which meets
all of the following conditions:

(1) which consists only of 'distribution and storage facili-
ties (and does nct have any collecticn and treatmént facilities);

(2) which obtains all of its water Ifrcm, but is not owned
or operated by a public water system which otherwise meets the
definition; ) ’

(32) which does not sell wdter to any person;
(4) which is not a carrier conveying passengers in inter-
state commerce. o S

3.8. Sanitary Survey - 2An on-site review of the water
source, facilities, egquipment, operation and maintenance o¢f a
public water system for the purpose of evaluating the adeguacy of
such source, facilities, equipment, operation and maintenance for
producing and distributing drinking water, as described in the
federal regulations adopted herein.

§64-3-4. Public Water System Construction, Alteration or
Renovation; Standards; Exceptions
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4.1. No perscn may ccnstruct, alter, rencvate or award a
contract for any constructicon, alteration or renovation of a
public water system without obtaining a permit from the director.

4,2, Applicaticon for a permit tc construct, alter or renc-
vate shall be made to the director on forms prescribed by the
director at least forty-five (45) days pricr tc the date on which
approval by the director is desired. The application shall be
acceompanied by an engineering report, maps, and detailed plans
and specificaticns of the public water system prepared by or
under the direction of a registered professional engineer.

4.3. A permit fto construct, alter or renovate may be re-
voXed by the director for faillure of the public water system to
conply with this rule. o - -

4.4. A permit to construct, alter or renovate shall be
valid for two {2) years from the date c¢f issuance.

4.5. The public water system shall be constructed, altered
or renovated 1in accordance with the plans and specifications
approved by the directer in accordance with Design Standards for

Public Water Supply Systems, 64 CSR 42.

4.6, To the extent practical, all new or expanded facil-
ities shall be located outside of the one hundred vyear flood
plain. :

4.7. The director has the authority to issue an order re-

quiring a change in the source of the water supply for the system

or in the manner of collection, treatment, storage, or distribu-
tion facilities of the system befcre delivery tc the consumer as
may be necessary tc safeguard the public health.

4.8. A permit to construct, alter or rencvate is not re-
guired for any minor additicn_ tc, c¢or alteration or renovation of
an existing public water system which will not-affect the quality
or gquantity of water supply service rendered: Provided, That the
work shall be done in accordance with the provisions o©f Design
Standards for Public Water Supply Systems, 64 CSR 47.

A written description of the propesed additions, altera-
tions or renovations shall ke submitted to the director no less
than ten (10) working days prior to implementing such additions,
alterations or renovations under this provisicon. The director
shall notify the system whether o¢r not the proposed additions,
alterations or renovations ‘gualify under this provision within
five (5) days of receipt of the description.

§64-3-5. Permit Tec Operate A Public Water System

5.1. A public water system shall be cperated in accordance
with this rule and the federal regulations adopted herein.

5.2. The director shall have the authofity to develop a
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program for the issuing of a permit to operate a public water
system. such permit shall be renewable annually and may be re-
voked for failure to comply with the requirements of this rule or
the- federal standards adopted herein. Such permit program shall
be administered uniformly. No permit shall be granted until
after the director has completed a sanitary survey.

5.3. In the event of a proposed change in the ownership of
a public water system, a written application to transfer the
permit-tc operate shall be made to the director by the new owner
at least fifteén (15) davs before the proposed change.

5.4, The current permit to cperate shall be posted in a
COHSPLCUOUS place at the publlc water system's treatment plant or
main office. - ’

§64-3-6. Inspections and Sanitary Surveys of Public Water
Systems

6§.1. Public water systems shall be inspected as scheduled
by the directeor and sanitary surveys shall be conducted by the
director in accordance with the federal regulations adopted here-—
in. :

6.2. The director has the right of access tc all parts of a
public water system and shall be furnished access to all informa-
tien and records recuired to be kept by this rule and the federal
regulations adopted herein.

§64-3-7. Public Water System Disinfection Requirements

7.1. Disinfection with chlorine, chlorine dioxide, chlora-
mines or ozone is required of all public water systems, provided
the reguirements of section 7.6 ¢©f this rule are met.

7.2. The disinfectant shall be applied during treatment at
a point before entering the distribution system which Wlll pro-
vide effective contact time.

7.3. The minimum chlorine contact time for groundwater
systems not influenced by surface waters is thirty (30) minutes
from the point of application to the point of delivery to the
first consumer or as stipulated in Design Standards for Public
Water Supply Systems, 64 CSR 4zZ. At the end of the chlorine
contact time, minimum free chlorine residuals shall. comply with
the requirements of Table 64-3A found at the end of this rule.
For such systems, the amount of residual disinfectant in the
drinking water at the treatment plant and in the distribution
system shall be determined at least once per day, or more often
if deemed necessary by the director.

7.4. BSurface water systems and greoundwater systems under
the direct influence cof surface waters shall meet the disinfec-
tion reguirements of the federal regulations adopted herein.
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7.5. Chlorine residual testing equipment shall enable meas-
urement of free and total chleorine residuals to the nearest 0.2
milligrams per liter in the range ©f 0.0 milligrams per liter to
2.0 milligrams per liter.

.~ 7.6. For all public water systems, at least 0.2 milligrams
per liter of total chlorine residual shall be maintained through-
out the distribution system at all times.

7.7. The directer.shall have the authority to authorize
variances in the chlorine disinfection parameters specified in
this section.

$64-3-8. Public Water System Fluoridation

8.1. Except for water systems operated by public schools,
average concentrations of fluoride present in the drinking water.
of a public water system, which artificially adjusts fluoride
concentrations, shall be no less than the minimum and no higher
than the maximum concentrations shown in Table 64-3B found at the
end of this rule. .

8.2. Average concentrations of fluoride present in a public
schoeol drinking water system shall be no less than three (3.0)
milligrams per liter and no higher than six (6.0) milligrams per
liter, with an optimum concentration of four and one-half (4.5)
milligrams per liter. o

8.3. The drinking water of £fluoridated or defluoridated
public water systems shall be moniteored cnce per day for flucride
concentration. Records of such menitoring shall be maintained in
accordance with Secticn 10 of this rule.

8.4. At least once a month, a sample of drinking water
shall be submitted by the public water system tc the director or
to.a certified laboratory for fluoride analysis.

8.5. The requirements of Section 8.2 ¢f this rule supersede
the requirements of the National Secondary Drinking Water Regula-
tions, 40 CFR Part 143, as applicable to fluoridation of public
schoecl drinking water. ' .

§64-3-9. Public Water System Control Tests and Record
Maintenance

g.1. Records of microbiological, turbidity, radioclogical
and chemical _analyses, or a summary thereof, shall be retained at
a convenient leocation on or near the premises of the public water
system. Microbiclogical, turbidity and radiolegical and chemical
analytical records shall be kept for ten (10) vears. Control
tests and operational records shall be kept for five (5) years.
All tests and analyses required by this rule or the federal regu-
lations adopted herein, with the exception of turbidity and
chlorine residual analyses, shall be conducted by a laboratory
certified by the director. .
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9.2. The records shall .include the date, place and time cf
sampling; the name of the person who collected the sample; iden-
tification as to whether it was a routine distribution system
sample, resample, raw or .drinking water sample, or other special
purpose sample; the date of the analysis; the laboratory and
person responsible for performing the analysis; the analytical
technigue or methed used Zfor microbiolecgical testing; and the
results ©f the analysis.

§.3. Reccrds of acticn taken by the system to correct vio-
lations of this rule or the federal regulations adopted herein
shall be kept for three (3) years after the correction is com-

pleted.

9.4. Copies of written reports relating to sanitary surveys
of the system shall be kept for.ten (1l0) vears.

9.5. Records concerning a variance or exempticon from this
rule or the federal regulations adopted herein shall be kept for
at least five (5) vears following the expiration of such variance
or exemption.

§64-3-10. Adoption of National Regulations - The National Pri-
mary Drinking Water Regulations, 40 CFR Parts 141 and 142 sub-
parts E, F, G, as amended in the Federal Register June 29, 198%
and .June 18, 1990 and effective as of December 31, 199C and the
National Secondary Drinking Water Regulations, 40 CFR Part 143,
currently in effect are hereby adopted by reference. The direc-
tor 'shall use the provisions of 40 CFR 142, Subparts E, F and 3,
as applicable, in grantling variances. _

Copies of these regulations are available from:

U.S. Environmental Protection Agency
Region III ' . ;
841 Chestnut Building

Pniladelphia, PA 19107

§64-3-11. Bottled Water Treatment Plants and Distributors

11.1. No perscn may operate'a botitled water treatment plant
in this State without receiving a permit tc bottle and distribute
water from the director.

l11.2. Nc person may distribute bottled water in this State
withcut receiving a permit to distribute bottled water from the

director.

11.3. Applicaticen for a permit to bottle and distribute
water shall be made tc the director on forms prescribed by the
director. Four (4) sets of completed applications, and plans and
specifications for the treatment plant shall be submitted to the
director for approval at least forty-five (45) days prior to the
date on which a permit from the director is desired.
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11.4. The source of the water to be becttled and the bottled
water shall comply with the reguirements of Design Standards for
Public Water Supply Systems, 64 CSR 47, this rule and the re-
guirements of the federal regulations adopted herein pertaining
to primary and secondary contaminants, scdium, fluoridation,
maximum contaminant levels, sampling technigues and monitoring
fregquencies, for a community water system, except that the moni-
toring frequency for microblolegical c<ontaminants shall be no

less than once esach week.

11.5. A bottled water treatment plant shall be operated in
accordance with the provisions of the federal standards, Current
Good Manufacturing Practice in Manufacturing, Packaging or Hold-
ing Human Food, 21 CFR Part 110, currently in effect and such
standards are hereby adopted by reference.

11.6. Each in-State bottled water treatment plant shall be
inspected every twelve (12) months or as otherwise determined by
the directer. . S

11.7. An out-of-State bottled water treatment plant desir-
ing to distribute bottled water in West Virginia shall apply for
a permit to bottle and distribute bottled water on forms approved
by the director. Four (4) copies of all materials shall be sub-
mitted. The out-of-State treatment plant shall comply with the
requirements of this rule and the federal regulations adopted
herein for in-State bottled water treatment plants. Subsegquent
to the initial evaluation, monitcring of the treatment plant by
the regulatcry agency of the state wherein the treatment plant is
located will be deemed acceptable for the purposes of this rule.
The out-vf-State treatment plant shall notify the director of any
corrective acticn it 1s required to take by its state regulatory
authorlty and shall notify the director cf any change in owner-
ship or-in the event that it clecses.

11.8. A person wishing to distribute bottled water in the
state who does not operate a bottled water treatment plant shall
apply fo¥ a perfnit to distribute bottled water on a form approved
by the director. The applicant shall identify the location of
the plants from which the bottled water is obtained and any dis-
tributor other than the bottled water plant from which the bot-
tled water is obtained and shall provide other information re-
quired by the director. The directer shall grant a permit to
distribute beottled water if the bottled water complies with the
reguirements of this rule. :

11.9. A permit Iissued by the director may be revcked for
failure to comply with provisions of this rule.

§64-3-12. Public Water System Reporting Reguirements

12.1. Unless otherwise specified in this rule or the fed-
eral regulations adopted herein, the results of any test, meas--
urement or analysis required o be made by this rule or the fed-

7
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eral regulations adopted herein shall be reported to the director

within forty (40) days of the system's recelpt of the test, meas- -
urement or analysis. :

12.2. Analytical results for total trihalcmethans (TTHM)
analyses sheall be reported to the director within thirty (30)
days of the system's receipt of such results.

12.3. Failure to comply with this rule or the federal regu-
lations adopted herein shall be reported to the director thhln
forty-eight (48) hours of the discovery of the violation.

12.4. Analyvtical results cf tests performed by the labora-
tory of the division of health are not requlred to be reported.

12.5. A written summary of the public water system opera-—
tion, test data, and such other information as may be required by
the director shall be submitted to the director at least once per
month. . The director may recguire more freguent reports in cases
where there are public health concerns.

12.6. All reports and summariés required by this rule or
the federal regulations adopted herein shall be submitted in a
manner or form approved by the director.

12.7. The water supply system shall submit to the director
a representative copy of each type of notice distributed, posted
or made available tc the public or media within seven (7) days
following any notification of the public of a violation of this
rule or of the federal regulations adopted herein.

§64-3-13. Certification of Laboratories To Conduct Drinking
Water Tests

13.1. All laboratories providing -drinking water testing
results for purposes dJf this rule or the federal regulations
adopted herein shall be certified by the director or by the Fed-
eral Envirconmental Protection Agency.

13.2., A certified laboratcry shall comply with the reguire-
ments of this rule and with the reguirements and criteria con-

tained in the sections titled "Local Laboratories," "Other Con-
siderations for Labcrateory Certification," '"Reqguirements for
Maintaining Certification Status,"” "Criteria and Procedures for

Downgrading/Revoking Certification Status," and "Training," of
Crhapter III, and in Chapters IV, V and VI of the federal Environ-
mental Protection Agency's Manual for the Certification of La-
boratories Analyzing Drinking Water, April, 1990, and such parts
¢of said manual are hereby adopted by reference.

13.3. An in-State laboratory shall submit an application
form when seeking initial approval _sixty (£60) days prior to the
date certification is desired..
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13.4., A laboratory located outside the boundaries of this
State will be certified by the director if:

1. It has been certified by the Federal Envirconmental Pro-
tecticn Agency; or , : .

2. It has been certified by a program for the certification
of laboratories egquivalent tc the program of this State as deter-
mined by the director. If the program of the state in which the
laboratory is located is not judged equivalent, the laboratory
may reguest an on-site evaluation and full certification review
by the director. o - -

13.5. An out-of-State laboratory shall submit an applica-
tion ferm when seeking initial approval and shall include with
its application evidence of compliance with Section 13.4.1 or
13.4.2 of this rule. The out-cf-State laboratory shall notify
the director immediately of any change in its certification stat-
us under Section 13.4.1 or 13.4.2.

13.6, On-site Inspection - An on-site inspecticn of in-
State laboratories to determine compliance with this rule and the
federal standards adopted herein shall be conducted initially
pricr to certification, and at least every three years there-
after. The division shall have the right of entry upon proper
identification at such times as deemed necessary during operating
hours in order to ceonduct such inspecticns.

13.7. Certificates of apprcval shall be issued upon initial
approval and shall be renewable on an annual basis thereafter
pursuant to the ccenditions listed herein. Certificates issued
will contain the name and lecation of the laboratory, a labora-
tory code number, the name of the laboratory director and the
date of expiration of the certificate.

13.8. C(Certified laboratories shall notify the director when
there is a change in ownershlilp, labeoratory director, technical
personnel or location of the laboratory.

13.9., The director shall administer and use the criteria
. and prccedures of the Section titled "Criteria and Procedures for
Downgrading/Revoking Certification Status" of the Manual for the
Certification of Laboratories AnalyZLng Drinking Water referenced
in Section 13.2 of this rule. ; :

§64-3-14. Penalties - Any person who wviolates any provision of
this rule or orders issued hereunder, shall be guilty of a mis-
demeanor, and upon conviction thereof, shall be fined not less
than twenty-five dollars ($25) nor more than two hundred dollars
($200) and each day's violation shall constitute a separate
offense, 1In additicn, thereto, the director of health or his or
her authcrized representative may seek injunctive relief in the
circuit court of the county in which all or part of the public
water system is situated for threatened or continuing viclations.

9
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For & willful viclation ¢of this rule or orders issued hereunder,
a perscn, upcn a finding therecf by the circuit court of the
county in which the violation occurs, shall be subject to a civil
penalty of not more than five thousand dellars ($5,000), and each
day's vioclation shall be grounds for a separate penalty.

§64-3-15. Administrative Due Process - Those persons adversely
affected by the enforcement o©f this rule desiring a contested
case hearing to determine any rights, duties, interests or priv-
ileges shall deo sc¢ in a manner prescribed in the Rules of Pro-
cedure for Contested Case Hearings and Declaratory Rulings,
64 CSR 1. - :

§64-3-16. Severability - The provisions of this rule are declar-

ed to be severable. If any provision of this rule shall be held
invalid, the remaining provisions shall remain in effect.

10
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TABLE 64-3A. Minimum Levels of Free Chlorine Residual at Various
Water Sample pH Levels )

FREE CHLORINE

pH VALUE N S RESIDUAL
Up to 7.0 6.4 mg/l
7.1 to 8.0 N .6 mg/l
8.1 to 9.0 1.0 mg/1

TABLE 64-3B. Average Acceptable Range of Fluoride Concentration
) at Various Annual Average Maximum Dally Air

Temperatures
ANNUAL AVERAGE MAXIMUM FLUORIDE CONCENTRATION
DAILY AIR TEMPERATURE o IN MILLIGRAMS PER LITER
Lower Optimum Upper
3.8 - 58.3° F 0.8 1.1 1.5
12.1 - 14.6° C
58.4 - 63.8° F 0.8 1.0 i.3
14.7 - 17.7° C
63.9 - 70.6° F 0.7 0.9 1.2
17.7 - 21.4° C .

11
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Preface

Since 1978, the U.S. Environmental Protection Agency (EPA) has had a
program for cerlifying Regional laboratories, principal State laboratories in
primacy States, and local laboratories in non-primacy States performing
drinking water analyses required by regulations 1ssuad pursuant to the Safe
Drinking Water Act. This document is. the third edition of the manual
dascribing the program's implementation procedures and technical criteria. It
supersedes the Manual for the Certification of Laboratories Analyzing Drinking
Water, EPA-570/9-82-002 {October 1882), '

This revision was necessary to address the mcreased complexity of the
revised drinking water regulations, clarify Regional responstbilitiss concarning
State laboratory certification programs, reduce the time a laboratory can be
"provisionally certified,” and improva feedback to EPA on how labaratories
perform on a routine basis. This edition is based on an ongoing review of the
laboratory certification program to improve implementation and technical
criteria in light of newly z2pproved methodology and six additional years of
exparience with the program.

The document was prepared by a committes chaired by the EPA's Office of
Drinking Water (ODW). Comments from the Regions and States were
solicited and considered at several points in the preparation of this revision.
These included recommendations from a workshop held in April 1987, at
which all Regions and States were invited to share their views about both the
implementation strategy and the technical criteria. Regions and States were
represented on the revision steering committes and its various subcommitiees
and subgroups. : :

The EPA quality assurance program covers all activities relating 1o data
collection, processing, and reporting. This is managed by the Office of
Research and Development, Quality Assurance Management Staff {QAMS),
This manual represents ODW’s implementation of the QAMS program
applicabla to laboratories conducting drinking water analyses.

Like the previous edition, this program 1s not reguiatory in nature {axcept for
analytical methodology and requirements n the primary drinking water
ragulations), but rather offers guidance describing the recommended
procedures and criteria for assuring data validity. Laboratories may use
aquivalent criteria, if these criteria are approved by the certifying authority.

EPA is currently developing new requlations for laboratory certification and
certain pre-laboratory and post-laboratory activities. The Agency is
undertaking this effort to ansura that all primacy States inciude in their
certification programs those few basic eiements that the Agency regards as
critical to assuring data validity (e.g., certification downgrading procedures,
training of on-site evaluators). EPA does nct expect that the recommended
procaduras and criteria in this manual will conflict with these forthcoming
regulations.

Wi




Unitke previous.editions, this editicn is in a loose-leaf format which will allow
ERA to more easily update it from time to time. EPA will furnish revised pages
o each State drinking water administrator and State laboratery direcior.
Holders of this manuail should check with the EFPA Regien or the State
occasionally to make sure their manual is current.

In conclusion, EPA will use the certification criteria in this manual for ,
evaluating a2l laboratonies that it cartifies (Regional laboratories, principal State
iaboratories, and local laboratorias in non-primacy States). The Agency will
also use this manual as guidance in determining the adequacy of State
certification programs for local laboratories.

vii
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Introduction

Public water systems serving at least 25 persons or
having gt least 15 service connections must coemply
with the Safe Drinking Water Act and the
requirements of the National Primary Drinking Water
Regulations (40 CFR Part 141). Section 1401{1)(D) of

the Act defines a National Primary Drinking Water

Regulaticn to include “criteria and procedures ... [for]
quality contrci and testing procedures to insure
compliance ...
mentation requirements.

The regulations at 40 CFR 142.10(b){4} require a
State that has_primary enforcement responsibility
{primacy} to have iaboratory facilities available which
have been certified by EPA (see Table [-1). The
regulations at 40 CFR 141.28 require that all testing
for compliance purpcses, except for turbidity, free
chlorine residuai, temperature, and pH, be performed
by !aborateries certified by the State. This manual is
intended to assist EPA in implementing 40 CFR
142.1C(b)(4) by specifying procedures for certifying
principal State laboratories. States with primacy may
also choose to use equivalent, nonidentical criteria
and procedures to those in this manual for their own
certification programs.

Table I-1. Primacy Requirements for States

To ottain and maintain primary enforcement responsibility
("pamacy”), a State must compiy with 40 CFR 142,10, which
includes the following two provisions:

"The establishment and maintenance of a Slate program for the
cerlification of laboratories conductng analytical measurements of
drinking water contaminants pursuant (o the requirements of the
State primary drinking waier regulations including the designation
by the State of a faboratory officer, or officers, ceriitied by the
Admunistrator, as the official(s) responsible for the State's
certification program. The requirements of this paragraph may be
waved by the Administrator for any State where all analyhical
measurements required by the State's primary drinking water
reguiations are conducted at laboratoriss operated by the State
and certified by the Agency.” 120 CFR 142.10(0b)(3())

"Assyrance of he availability to the State of laboratory facilities
certified by the Administrator and capable of performing analytical
measurgrments of all contaminants specified in the State pnmary
drinking water regulations ...." (40 CFR 142.10(b)(4))

The EPA lzboratory certification program extends to
its Regional laboratories, principal State iaboratorias

" 40 CFR Part 142 sets out imple-

i primacy States, and taboratories that perform
analyses under the Safe Drinking Water Act in States
without primacy. Primacy States must have a
certification program for local laboratories if ail
analyses are not performed in principal State
laboratories (See Table i1-1), The State certification
program may involve a third party certifier (sse

Appandix D},

EPA’s Environmental Monitoring Systems Laboratory
in Cincinnati, Ohio {EMSL-CI), is responsible for
determining what certification status is warranted for
EPA Regional laboratories in microbiology and
chemistry., The Environmental Monitoring Systems
Laboratory in Las Vegas [(EMSL-LV) has this
responsibility for radiochernistry, Regional certification
officers are responsible for the certification of the
principal State laberatery in each primacy State and
ara also responsible for all laberatories in non-primacy
States. Evaluations of all laboratories for
radiochemistry are conducted by EMSL-LV, except
where the Regions have this capability.

Primacy States with certification programs ars
responsible for certifying local laboratories, i.e.,
laboratories other. than the principal State laberatory.
Under EPA's program, principal State laboratories are
expected 10 successfully analyze a complete set of
unknown performance evaluation (PE) samples from
EMSL-C! {or EMSL-LV, where applicable) at least
annually and pass an on-site evaluation every three

years. Regional [aborateries must successfully

analyze a set of PE samples at least annually for all
regulated contaminants for which they conduct
analyses and pass an on-site evaluation at least evary
three years, The criteria in this manua! will be used
for the on-site evaluation.

Chapter |l describes the responsihilities of each of the
EPA organizations for_this certification program.
Chapter Il describes how the program operates.
Chapters IV, V and VI cover the technical criteria for
chemistry, microbiofegy, and radiochemistry,

respectively, used during an on-site evaluation of a

laboratery. Evaluation forms are also included in

Chapters IV, V and VI.




The appendices include: recommended chain-of-  the capabiity to analyze: a list of not yet regutated
custody procedures; a recommended protocol and contaminants which EPA is scheduled to regulate;
format for conducting on-site laboratory evaluations,  and a list of unregulated chemicals which systems
which may be used by the evaluaters; abbreviations; = must monitor under §1445 of the Safe Drinking Water
EPA’s policy on third-party certification; a list of Act.

contaminants a principal State laboratory must have




Chapter II
Responsibilities

The success of the faboratory certification pragram
depends upon cocperation among the organizations
respensible for its implementation. Within the Agency,
primary responsibilities for laboratory certification are
shared by the Office of Drinking Water (ODW), the
Office of Research and Development (ORD), and the
Regioral Cffices. The Drinking Water Laboratory
Certification Work Group (PWLC) is a standing group
that reviews problermns and provides guidance, '

Office of Drinking Water (ODW)

ODW is responsible for develeping and implementing
the national certification program for faboratories that
anaiyze drinking water samples and for implementing
the Safe Drinking Watar Act, including the preparat on
of regulations and standards.

Office of Research and Development
(ORD) -

EMSL-CI and EMSL-LV share responsibility with
QDW for developing and mp!ementmg the laboratory
certification program.

EMSL-C! is the lead organization for managfng the
national certification progfram for laberatories
performing chemical and microbiclogical analyses. ts

responsibitities include: — =

e Reviewing EPA Regional certification programs
and conducting on-site evaluations of each
Regional laboratory every three years to determine
whether a change in the certification status is
warranted;

e Preparing and distributing PE samples and quality

contral (QC) samples for regulated chemical and
micrabiclogical contaminants (when available) and

calibration standards for organic contaminants, as

appropriate;

¢ (Conducting water supply performance evaluation
studies at least annually for all Regional and
principal State laboratories. Other laboratories may
participate in ‘these studies, if EPA resources

ailow, by submitting their requests to the Siate .

laboratory officer(s) for forwarding to EPA;

® [Cvaluating the resources and pérsonne[ available
in each EPA Region to carry out the certification
pregram; :

® Developing and participating in training courses to
. suppont the certification program; and

& Providing technical assistance to EPA and the
- .States, as required, and participating in DWLC
Work Group activities.

EMSL-LV is the lead organization for managing the
certification prcgram for laboratories performing
radiochemical analyses, Its duties correspond o
those described for EMSL-CI. In addition, at the
request of a Region, EMSL-LV is responsibie for
cenducting on-site evaluations for radiochemistry of
principal State laboratory systems and, if resources
are available, other laboratcries. In these cases,

- EMSL-LV will report the results of its inspections to

the responsible Regional Administrator, who will have
fina! authority to determine certification status.

EPA Regions

The ten Regions oversee progress of the certification
program in the States. The Regions are responsible
for:

¢ Determining what certification status is warranted
for the principal State laboratory in sach primacy
State and the [ocal [aboratories in non-primacy
States, including an on-site evaluation of sach
such laboratory at least once every three years
(the Regional Adminisirator or designee is the
certifying authority). Regions will provide the
laboratory with an evaluation report within 45 days
of the on-site evaluation;

¢ Coordinating EMSL water supply performance
evaluation studies with {aboratories in the Region,

e Porforming an anriual review of State certification
programs and performance evalpation reports and
monitaring the adequacy of State programs for
cartifying laborateries, as described below;




s Providing technical assistance to EPA-certified
drinking water laboratories, as needed,

e Operating the certification program in non-primacy
States, and

® Insuring that the Regional laboratory, if one exists,
is certified and meets the criteria in this manual.

Regions are to monitor the adequacy of State
programs for certifying laboratories by periodically
assessing each program's scope, staffing, policy,
procedures, and effectiveness. The adequacy of
these essential program elements are to be maonitored
by:

e Evaluating and acting as approval authority for the
State's certification program. The Region must
review the program plan/regulation {including

program description), responsibilities, organi-

zational structure, staff (including educational
background and experiencs), scope and
description of the certification process and
certification downgrading criteria and procedures,
and use of PE samples:

® Requesting States tc submit an annual program
report that includes program highlights, training
and continuing education efforts, number of on-site
evaluations performed, listing of laboratories
certified by discipline or contaminant, and any
certification downgrading or upgrading actions
along with reasons for those actions;

o (Observing selected State on-site evaluations of
local laboratories to allow Regional cerification
specialists to evaluate specific elements of the
State certification program; -

e Allowing State svaluators to participate in Regional
on-site evaluations of tha principal State laboratory
to provide experience for State evaluators, and

s Hosting annual mestings of State certification
officers to discuss program issues, policies, and
problems. Key Regional, EMSL, and Headquarters
parsonnel should be invited te participate.

_.In _additicn to s ifaboratory cerpfication duties, the
_Region has administrative, enfarcement, and local

laboratory certification responsibilites in non-primacy
- States. Some. of these duties may be performed by
. the State, but the Region must retamn responsibility for
the on-site evaluation of the designated principal
State laboratory. Local laboratories may bsa svaluated
by the Region, or under a Region-approvad program
carried out by a designated principal State |aboratory,
In either case, this manual wil be the basis for the
on-site evaluations of State and local laboratories
conducted by the EPA Ragion in non-primacy States.

- Drinking Water Laboratory Certification
Work Group
The Drinking Water Laboratory Certification Work
Group is rasponsible for overseeing the operation of
- the national certification program for drinking water
laboratories. This group advises ODW and includes
representatives from QDW, ORD (EMSL-Ci, EMSL-
LV, Risk Reduction Engineering Laboratory, and
QAMS), Office of Water Enforcement and Permits,
Regional Offices and States. The Work Group’s
responsibilities include:

® Monitoring the certification program and
recommending technical and administrative
ravisions to ODW as dictated by experience or
updated information;

e Developing guidance and responding o questions
and comments from the Regions;

- @ Degveloping technical and administrative criteria to
support additional certification needs imposed by
future reguiations;

e Ascertaining laboratory availability and capability
for future regulatory activities; and

e Making recommendations to ODW on resources
needed 1o implernent the certification program.




Chapter 11
Implementation

EPA Regional Laboratories and
Programs
EMSL-C! is responsible for certifying the Reglona

laboratory to perform microbiclogicai and chemical

analyses. It also approves the Regional program for
certifying other laboratories to perform these same
analyses. EMSL-LV has similar responsibilities for
Regions that have radiochemistry capabilities. EMSL-
Cl {or EMS3L-LV for radiochemistry) must approve the
Regional certification program before a Region can
exercise its authority 0 certify other laboratories. The
certifying authority resides with the Director, EMSL-
Cl, for microbiology and chemistry or with the
Director, EMSL-LV, for radrochemlstry, or with thejr
respective designees.

Certification of Regional Laboratories

in order to be eligible to analyze compliance samples
under the Safe Drinking Water Act, EPA Reagional
laboratories must meet_the minimum criteria specified
in the manual, pass an on-sitg inspection at least
once every three years, and satisfactorily analyze an
annual set of PE samples or other unknown test
samples, as specified by reguiations or this guidance.
For those Regions certified for radiochemistry,
satisfactory performance on two intercomparison
samples per year is also necessary. EMSL-LV
currently provides intercomparison samples to
laboratories without charge, but this may change in
the future. The EMSLs will use the same criteria and
procedures for certifying Regional laboratories as the
Regions use for principal State faboratories.,

Individual{s) Responsible for Certification
Program B

Each EPA Regional Administrator or desi gnee witt
appecint an individuai(s) to coordinate drinking water
certification activities. This individual{s) must be
experienced in quality assurance; hold an zdvanced
degree or have equivalent experience in microbiology,
chemistry, oF radiochemistry; and have sufficient
administrative and technical stature to be considered
a peer of the director of the principal State laboratory.

On-Site Evaluation Team

One or more feams must be established by the

Region to evaiuate a laboratory in microbiclogy and

chemistry. Team members must be experienced
professzonas and hold at least a bachelor’s degree,
{(or eguivalent education and experience) in the
specific discipiine being evaluated. Team members
must complete a laboratory certification course
presented by EMSL-CI and pass ths course
requirements.

Development of Regional Plans for Certifying
Local Laboratories in Non-Primacy States

Regions are reguired to develop plans for certifying
local drinking water laboratcries in non-primacy
States. Written plans should include the foilowing:

‘. DeSIgnatcn of cemflcatlon offlmal

¢ Types and numbers of laboratorigs to be

evaluated;

® Specific types of analyses to be examined;

e Schedule for on-site evaluations; and

e Plans for providing technical assistance to
laboratories in need of upgrading. '

Principal State Laboratories

The principal state laboratory system must have the
capabiity to analyze every contaminant included in
the drinking water regulations {40 CFR 142.10(b){4)};
however, an individual laboratory that is part of a
principal State laboratory system may be certified for
only one, severai, or all the cited analyses. If a
principal State laboratory contracts with another
laboratory, including & laboratory cutside the State, to
assume the lead role in analyzing a regulated
parameter {e.g., radiochemical contaminants), that
contract iaboratory will, for the purposes of this
manual, be considered part of the principal State
laboratory system. In this case, the contract
laboratory must be certified by EPA, unless the
cortfract laboratory is in another State, and that State
has certified the laboratory for the contaminants of
interest, with the concurrences of the two affected
EPA Regions, _




The certification process for a princigal State
iaboratory will begn when the laboratory director or
State certification officer makes a formal request to
the Reglen. The Regional certification officer may
also initiate a request for cerhfication. This apphcatnon
may result from the foliowing:

® A request f{or first-time cgertification for
microbiology, chemistry, and/or radiochemistry;

* A request for certification to analyze additional or
newly regulated contaminants; and

® A reqguest to reapply for certification after
correction of deficiencies which resulted in the
downgrading/revocation of certification status.

The Region should respond to a formal application for
any of the requests within 30 days, and a mutually
agreeable date and time should be set fgr the on-site
laboratory evaluation. The recommended protocol for
conducting these evaluations is givan in Appendix B.
EPA will only certify laboratories that pass an on-site
inspection {see Chapters iV, V, and VI for inspection
checklists) and satisfactorily analyze performance
evaluation samples {(or cther unknown test samples
for those contaminanis for which it requests
certification).

After the on-site visit and the review of PE sample
results, the Region can classify the [abeoratory for
each type of analysis according to the following rating
scheme:

o Cerfifed — a laboratory that meets the minimum
requirements of this manual and all applicable
requlatory requirements. The certification shall be
valid for up to three years;

® "Provisionally Certified" —a laboratory that has
deficiencies but demonstrates its ability to
consistently produce valid data; and

® Not Ceriified—a laboratory that possesses major
deficiencies and, in the opinion of the Regional
Administrator, cannot consistently produce valid
data within specified acceptance limits.

A ‘Uprovisionally certified" laboratory may analyze
drinking water samples for compliance purposes.
However, in no case should provisional certification
be given if the evaluation team beliaves thal the
laboratory canncot perform an analysis within
acceptance limits. Furthermore, neither "certified” nor
"prowvisionaily certified” status may be granted to any
laboratory that has not met the performance criteria
specified in any National Primary Drmkmg Water
Regulation.

contaminants, the Region may admimstratively grant a

. faboratory "provisionazily certified” status, as specified

in a drinking water_reguiation, pending an orn-site
evaluation. "Provisionally certified” status is granted
only when the Region judges that the laberatory has
both the appropriate instrumentation and trained
personnel to perform the analyses, and that the
taboratory has satisfactorily analyzed PE samples for
the contaminants in question. Regions should perform
an on-site evaluation as soon as possible, but in no

- case later than seven months after it has granted the

laboratory “provisionally certified” status.

For those Regions lacking the expertise required to
certify laboratorias in radiochemistry, ESML-LV will
conduct an-site inspections.

Local Laboratories

For the purposes of this document, local laboratorias
include any State, county, municipal, unlity, Federal,
or commercial laboratory, but exclude principal State
laboratories and EPA Regional laboratories. In non-
orimacy States, the Regions will certify local
laboratories using the criteria and policies in this
manual.

Only those primacy Stales where not all drinking
water analyses are conducted at State-operated
laboratories are reguired o establish a certification
program for local laboratories (see 40 CFR
1422.10(b), Table I-1.). All States, however, are
encouraged o develop such programs. Certfication
can be based sither upon criteria contained in this
manual or upon State-developed equivalents that are
in accordance with this manual, as determined by
EPA. In addition, all State certification pregrams must
require compliance with all related provisions of any
National Primary Drinking Water Regulation. Those
States required by reguiation to develop a certification

T program must appoint a laboratory certfication

officer{s), certified by EPA, as the official{s}
resgonsible for the Stata program.

The principal State laboratory system must have the
technical capability to analyze for all regulated
contaminants. If a principal State laboratory system
has the mntent and resources to parform 100% of the
analyses for scme contaminants, it need not include
certification criteria for those contaminants. Bul, if the
principal State laboratory system does not perform
100% of the analyses for other contaminants {e.g., it
orly analyzes 20% of all total cohform samples), then
the State certification program rmust include those
contaminants.

. For the purposé of certilication, Federal laboratories
. that analyze compliance samples,

and other
laboratories that analyze compliance samples for

For laboratories reguesting first-fime “cerlitication or

certification to analyze additional or newly reguiated’

Federal faciities, are local laboratonss and must,

therefore, be certified by the State or EPA, If




requested by the State, the Region may carry out

certification activities for Fede’ral_ Iaborato_ries ig! t__hat_

State.

EPA will cenify individual labcratcries on Federal
Indian lands, if requested by the tribal chairperson, as
resources allow. . I

EPA operates the certification” program for local
taboratories in non-primacy States. The criteria,
procedures, and_mechanism EPA uses to cettify local
laboratories are the same as those for principal State
laboratories, except that a local laboratory dees not
have to possess the capability to analyze every
regulated contaminant. o .

Other Considerations for Laboratory
Certification

Laboratory Quality Assurance Plan

It is essential that all laboratories analyzing drinking
water compliance samples adhere to defined guality
assurance procedures. This is {o insure that routinely
generated analytical data are scientifically valid and
defensibie and.are of known and acceptable precision
and accuracy. To accomplish these goals, each
laboratory should prepare a writterm description of its
quality assurance activitizs {a QA plan). The following
items should be addressed in sach QA plan:

1. Sampling procedures; B
2. Sample handling procedures;

~ specify procadures used to maintain
integrity of all samples, i.e., tracking
gamgles from receipt by laberatory through
anaiysis to disposal;

— samplas likely to be the basis for an
enforcement action may require special
safeguards (see Chain-of-Custody
procedures).

3. Instrument or eguipment calibration
proecadures and frequency of their use;

4, Analytical procedures;
§. Data reduction, validation and reporting;

— data reduction: ccnversion of raw data to
mg/L, picocuries/L, coliforms/100mL, atc.

— validation: includes insuring accuracy of
data transcription and calculations.

— reporting: includes procedures and format
for reporting data to utilities, State cificials,
and EPA. _ B T

6. Types of gquality control {QC) checks and

frequency of ther use; )

— may include preparation of calibration

curves, instrument calibraticns, replicats

analyses, use of EMSL-provided QC

_samples or calibration standards and use of
QC charts’.

7. Preventive maintenance procedures and
schedules;

8. Specific routine procedures used to determine
data precision and accuracy for each
" contaminant measured;

— precision is based on the resuits of
replicate analyses.

— accuracy is normally determined by
comparison of results with "known"
concentrations in reagent water standards
and by analyses. of watsr matrix samples
before and after adding a known

- contaminant "spike.”

9. Cerrective action contingencies;

— response (o obtaining unacceptable
rasults from analysis of PE samples and
from internal QC checks.

10. Laboratory organization and rasponsibility;

= inciude a chart or table showing the
laboratory organization and line authority.

- list the key individuals who are responsible
for ensuring the production” ¢f wvalid
measurements and the routine assessment
of measurement systems for precision and
accuracy (e.g., who is responsible for
internal audits and reviews of the
implementaticn cf the plan and its
requirements}.

The QA plan may be a separately prepared QA
document or may incorporate, by reference,” already
available standard operating procedures (SOPs) that
are approved by the labcoratory director and that
address the listed items. Documentation for many of
the listed QA plan items can be made by reference to
appropriate sections of this manual, to the
laboratory’s SOPs, or to other literature (e.g.,

'QC chan for chemistry 15 expfaned in Standard Methods for the
Exammation of Water and Wastewater, 16th ed,, 1985, pp. 25-
32. QC chart for radiochemustry is explained in Handbook for
Analytical Quality Control anmd Radicactivity Analytical
Laboratones, EPA-800/7-77-088, August 1977,




Standargd Methods for the Examination of Water and

Wastewater).

If & particular listed item is not relevant, the QA plan
should state this and provide a brief explanation {e.9.,
some laboratories do not collect samples and thus
are not required to describe sampiing procedures). A
faboratory QA pian should be concise but responsive
to the above-listed items (2 maximum of five pages is
suggested). Minimizing paperwerk while improving
dependability and quahty of data arzs the mtended
goals.

Performance on Routine Water Samples

Each EPA Region will develop a strategy to assess
laboratory performance on routine water samples as
part of its certification program for principal State
laboratories in primacy States, and for local

laboratories in non-primacy States. This strategy may '

include one or more of the foliowing approaches or
some other approach: {1) send the laboratory a biind
audit sample, (2) perform an unannounced on-site
evaluation, (3) require labcratory to analyze an
unknown sample during the on-site evaluation, or {4}
arrange a split sample program with the laboratory.
Each Ragion shouid develop a written plan, approved
by EMEL-Cl and concurred in by ODW, that
addressas this issue. -

Chain-of-Custody Procedures

Certified laboratories, when requested to process a
sample for possibie legal action against a supplier,
must use an adequate chain-of-custody procedurs.
An example of such a procedure is found in Appendix
A.

Requirements for Maintaining
Certification Status

Periodic Performance Evaluation (PE)} Samples
and Other Unknown Test Samples

Certified drinking water laberateries must satisfactorily
analyze PE samples (all concentration levels
provided) or other unknown tast samples at least
once annually for each chemical, radiochemical, or

microbiological analyte {when avaxlabfe) for whlch,

certification has bsen granted. However, in some
cases, EPA will permit certification of a group of
related analytes {e.g., Nic
the basis of a limited number of analytes in that

group. If the laboratory dees not analyze an analyte in -

the PE sample, or other unknown test sample, within
the acceptance limits sstablished by EPA, the
cartifying authority must foliow the procedure
discussed in the section entitled, "Criteria and.
Procedures for Downgradmg@evokmg Certification
Status." To miintain” cerfification i Tadiochemistry,

the laboratery must satlsfactonly _analyze two

intercomparison samples per year in additicn to the
annual set of PE samples. The laboratory should be
able to provide evidence that the person{s) analyzing

volatile organic chemicals) on

any PE sample is & laboratory employee who
routinely analyzes drinking water compliance

sampias,

Methodology

Laboratories must use methodologies specified by the
drinking water regulations (40 CFR 141.21 - 141.30,
141.41, 141.42).

Notitication of Certifying Authority (CA) for Major
Changes

Laboratories certified by EPA must notify the
appropriate CA (Regicnal Administrator, or designes,
or the appropriate EMS3L), 1n writing, within 30 days of

“major ¢changes in personnel, equipmeant. or laboratory

location which might impair analytical capability. A
major change in personnel is defined as the loss or
repfacement of the laboratory supervisor or a situation
in which a trained and experienced analyst is no
longer available to analyze a particular parameter for
which certification has been granted. The CA will
digcuss the situation with the laboratory supervisor
and establish a schedule for the laboratory tc rectify

" “deficiencias. if the CA determinas that the laboratory

can no longer produce valid data, the CA must begin
certification downgrading actions, including reveking
certification, when warranted.

On-8ite Evaluation

The CA must be satisfied that a laboratory is
maintaining the requirad standard of quality for
certification. Normally, this will be based upon
recommeandation of an EPA on-site evaluation
conducted at least evary three years. If the taboratory
undergoes a major change, however, or if it fails a PE
sample or other unknown test sample, the CA should
consider an evaluation sooner,

Criteria and Procedures for
Downgrading/Revoking Certification
Status
Cnterra for Downgradmg Cerufrcatron Status

A laboratory will be downgraded tc “provisionally

certified” status for a particular contaminant analysis
for any of the following reasons:

1, Failure to analyze a PE sample (or an EMSL-
LV intercomparison sample or any other
unknown test sample) within the acceptance
limits established by EPA. Faillure on a PE

-~ sample is defined as a failure on any
concentration provided, unless otherwise
specified by ODW or EMSL-C! for a particular

--—-PE stwdy;

2. Failure of a certified laboratory to notify the CA
within 30 days of major changes which might




impair analytical capability (e.g., in personnel,
aquipment, or laboratory location};

3. Failure to satisfy the CA that the !:abératory is
maintaining the required standard of quaiity,
based upon an EPA on-site evaluation; or

4, Failure to notify the State_and/or the public
water system in 2 timely manner of
unsatisfactery results on water samples,
thereby preventing compliance with Federal
and/or State reporting requirements. : -

Procedures for Downgrading to “Provisionally
Certified™ Status

If a laporatory is subject to downgrading on the basis
of the indicated critetia, the CA will notify the
laboratory director cr owner, In writing (by registered
or certified mail), within 14 days. The laboratory
director will review the problems cited and, within 30
days of receipt of the letter, send a letter to the CA
specifying what corrective actions are being taken.
The CA will consider the adequacy of the response
and notify the laberatory by mail, within 14 days of
receipt, of its certification status. The CA will foilow
up to insure that corrective actions have baen taken.

If a laboratory fails _to analyze an unkncwn lest
sample within the acceptance limits established by
EPA, the CA will not downgrade certification if the
laboratory identifies and corrects the problem to the
CA's satisfaction within 30 days of being notified of
the failure. If, after review of the submitted
information, the CA determines that the laboratory
need not be downgraded, then within two months of
this decision, the CA will send the laboratory another
unknown sample containing the failed centaminant
{see Figure l-1). If the iaboratory analyzes this
second unknown sampig within the acceptance limits
established by EPA (using the most recent PE
summary statistical compilations from EMSL). the
taboratory will not be downgraded. If the laboratory
fails to analyze this second unknown sample within
the established limits, the CA will downgrade the
laboratery to “provisionally certified” status and nctify
the laboratory, in writing, by registered or certified
mail. Laboratories should be downgraded only for the
analyte failed, except where EPA certifies a group of
related analytes based on a limited number of
analytes in that group.

laboratory was downgraded to "provisionaily certified™

status because of a failure to analyze a PE sampie
{or other unknown test sample} within the acceptance

limits specified by EPA. the laboratery must correct
its problems and satisfactorily analyze another PE

“samiple (or other unknown sample) within 2 months of

being_ notified. A "provisicnally certified” laboratory
may continug to analyze samples for compliance
purposes, but must immediately notify its clients of its
downgraded status and provide that information, in

. writing, on any repoert.

Criteria for Revoking Certification Status

A laboratory will be downgraded irnrnediately frcm
"certified” or "provisionaily certified” status to "not
certified" for a particular contaminant analysis for the
following reasons:

(For “provisionally certified" laboratories)

_ . Failure to anaiyze a PE sample (or EMSL-LV
intercomparison sample or any ¢ther unknown
test sample) for a particular contaminant within
the acceptance limits esiablished by EPA (see
Figure -1}

2. Failure to satisfy the CA that the laboratory
has corrected deviations identified during the
on-site evaluations within 3 months for a
procedural or administrative deficiency or 8
menths for an equipment deficiency:

3. Submission of a PE sample tao another
laboratory for analysis and reporting data as its
own;

4. Falsification of data or other dedeptive

practices; or

5. Failure to use analytical methodology specified
in the reguiations.

Procedures for Revocation

The CA will nctify the lagboratory, in writing (by
registered or certified mail), of the intent to revoks
carthication, if the laboratery wishes to chalienge this
dectsion, a notice of appeal must be submitted in
wrnting to the CA within 30 days of recaipt of the
notice of intent to revoke certification. If no notice of
appeal 1s so filed, certification will be reveked.

. _.The nctice of appeal must be supported with an

Dufing any phase of this procedurs, a laboratory may
request that EPA provide technical assistance to help
identify and resolve any problem,

Once the CA notifies a laboratory, in writing, that it
has been downgraded to “provisionally certified”
status, the laboratory must_correct jts problem within
3 months for a procedural or administrative deficiency
and 8 months for an equipment deficiendy. If the

ecplanation of the reasons for the challenge and must
be signed by a responsible official from the [aboratery
such as the presidentowner for a commercial
faboratory, ¢r the laboratory supervisor in the case of
a municipal labaratory.

Within 60 days of receipt of the appeal, the CA will
make a decision and notify the laboratory in writing.
Derial of the appeal will result in immediate
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Figure 131-1, Criteria and progedures for certification downgrading under the EPA Program on basis of unsatistactory PE

samples.

revocation of the laboratory’s certification. Once
certification is revoked, a laboratory may not analyze
drinking water samples for compliance until its
certification has been reinstated.

If the zppeal is determined to be valid, the CA will
take agprepriate measures to reevaluate the facility
and notify the laboratory, in writing, of its decision
within 80 days of the reevaluation.

Reinstatement of Certification

Certification will be reinstated when and if the
laboratory can demcenstrate to the CA's satisfaction
that the deficiencies which produced “provisionally

certified” status or revocation have been corrected.

This may include an on-site gvaluation, a successful
analysis of samples on the next regularly scheduled
EMSL water supply performance evaluation study, or
any other measure the CA deems appropriate.

Reciprocity

Reciprocity, which is defined as mutually acceptable
certification among primacy States, is strongly
endarsed by EPA as a highly desirable element in the
certification pregram for drinking water laboratones.
The new, more specific cenification process sheuld
instill greater confidence of comparable performance
by laboratories in different jurisdictions. EPA also

believes that a third party certifying agent used by
more than one State should promote reciprocity.
(EPA’s policy on third party certification is described
in Appendix D.)

States are encouraged tc adopt provisions in their
taws and regulations to permit reciprecity. Even
though ultimate responsibility for reciprocal
certification resides with the primacy States, the
States may ask for the assistance of EPA in cases
involving reciprocity. Such requests should be
submitted to CDW through the Hagion.

Training

‘Training s " an integral part of the laboratory

certification process for:

1. Personnel conducting on-site svaluations of
laboratories on behaif of either the Regional
Office or a primacy State, and

2 L;Lt;o;afbry analysts and samplers responsible

- for microbiological, chemical and

- radiochemical maasurements.
Each Regional laboratory certification evaluator must
imially pass the laboratory certification training course
for cheristry or microbiclogy conducted by EMSL-CH




State and third party evaluators (see. Appendix D) are
encouraged to take these courses. Mechamsms for
providing periodic upgrade training for both evaluators
and analysts should be examined by the Hegions and
States. EMSL-CI will notify previous course
participants of major updates to their course manual.

Technicai Services

Reference Samples

There are four types of EMS3L reference samples
calibration standards, guality control (QC),
performance evaluation {(PE), and intercomparison
cress-check samples. EMSL-CI provides QC and PE
samples for all regulated chemical and microbiological
contaminants and residual chlorine and in addition,
provides calibration standards for trace organic
chemicals. EMSL-LV provides calibration standards,
PE, and intercomparison samples for all requlated
radiochemical contaminants. EMSL-Cl and EMS3L-LV
currently provide these samples without charge, but
this practice may change in the future.

QC samples and standards are pr_ovided on request

as part of a laboratory’s own quality assurance
activities {see section on laboratory quality assurance
plans). Contaminant concentrations are furnished with
the samples. They serve as independent checks on
reagents, instruments, and analytical techniques; as
an aid for testing or training analysts; or for
determining precision and accuracy within the
labaratory. Although no certification or other formal
EPA evaluation functions rgsult from using these
samples, their routine use is considerad fundamental
to a proper laboratery QA pian.

EMSL-Cl and EMSL-LV conduct perlodlc water supply
performance evaluation studies using PE samples as
a requiremsnt for certification. In contrast to QC
samples and calibration standards, contaminant
concentrations aré not furnished before analysis.

At the conclusion of each study, the EMSLs prepare
individual reports for each laboratery {indicating data
acceptable) on an analyte-by-analyte and sample-by-
sample basis and send them to the participants. The
certifying authority reviews the data with the
faboratory to identify and resclve problems (QC
samples and calibration standards are useful for this
purpose), and to determine certification status.

In addition t¢ the annual PE sample reguirement,
EMSL-LV alsc requires satisfactory performance in
two intercomparison studies per vyear.
Intercomparison samples differ ‘from PE samples in
that the former contain only one or two radionuclides
{e.g., radium-226 and radium-228), while PE samples
for radiochemistry are complex mixtures of alpha,
beta, and photon-emitting radionuclides. (The one
exception is the mixed gamma intercoMparison
sample, which may contain up to 5 radicnuclides.) In
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neither case are contaminant concentrations
furnished io the laberatery unti after completion of
the study.

Early Warning System for Problems with Test
Supplies and Equipment

A voluntary national system has been established to
{1) identify potential problems with chemical and
microbiclogical test materials and eguipment; (2)
notify the EPA, manufacturars, and users of these
problerns; and (3) encourage improvements and
tighter quality control over the greducts. The
problems are concerned with performance, QA,
specification, design, and labeling of micrabiclegical
media and membrane fiiters, chemical reagents, and
other supphes, equipment, and instrumentation used
in _rmicroblcicgical and chamical analyses of drinking
water. EMEL-Ci has the responsibiiity for maintaining
a QA program on methodelogies and test materials,
and serves as the focal point for identifying and
reporting to the users and the manufacturers
significant problems with such materials. The
fellowing protoco! is used:

1. State and local drinking water labaoratories or
Regional staff members should report
microbiolegical and chemical problems by
phone or in writing ¢ the Microbiology Section

- - {513-588-7318) or the Chemistry Research

{513-569-7308), respectively, of
EMSL-CI, EPA, 26 West Martin Luther King
Drive. Cincinnati, Qhio 45268. Forms for
written reports are provided in Figures lil-2 and
-3, A copy of the report should be sent to the
QA officer in the appropriate Region. For
radiochemistry problems, send Figure lII-3 to
the Radicanalysis Branch, EMSL-LV, P.O. Box
93478, Las Vegas, NV 88133-3478; or phone

- 702-798-2136.

Division

2. EMSL-CIVEMSL-LV wili record the details of
the probfem, including name and location of
the reporting laboratory; product type,
manufacturers, lotcatalog/model numbers and
date received; description cof the problem;
specific observations; method of preparation.
and tength and conditicns cf storage for media
or reagents; and data documenting
unacceptable test results.

3. EMSL-CFEMSL-LV will then describe the
reported problem to the manufaciurer. obtain
manufacturing and QA data, and discuss its
significance. Corrections or changes by the
manufacturer will be encouraged.

4, Based c¢n the resuits of discussions with the
__reporter(s) of the problem and manufacturer,
EMSL-CIEMSL-LV will alert the Regional QA
Officers of possible problems with the product.




Preduct” . I - . . --Date _

Manufacturer . . _ ~ . -

Address ~ . . B o o .l

Date Received R " Espiraton Date_

Lot No, .. CatNg . Model No. i,

Descnpton of Problerm™ o . s .. [

MNarme I - - - — - --. —PhoneNo.
(Person Reporting) ’ N o

Laboratory/Facility

Address

"Membrane fiters, microbiclogical media, reagents, portable ncubators. wamernaths, elc. _

~infarmaton should include the length and conditon of Storage, and the method of preparation for media and reagents. Specific coservations,
quality centrol checks, and data that decumant unaccepiable results are usetul in descnbing the problem.

Send to: Microbiology Secton, EMSL-CL, U.S. EPA, 26 W. Marin Luther King Drive, Cinainnati, OH 45288, or phone (513) 569-7314.

Figure [lI-2. Report of problem with microbiclogical supplies or equipmaent,
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C e e Date

Product” L o

Manufacturer T . L . - -

Address . o .

- Expiration Date . . ., }

Date Receved e L e

Lot No. . CatNeo. . . . . Modél No. .

Descriplicn of Problem:™ _ . - L

Narre ] o ) . ) Phone No. ) )
(Person Reparting) ) ’ o B ~

Laboratory/Facility _ _

Address N - o

“Chemicals, prepared reagents, mstruments, etc.

Tinfarmation should incluge the lergth and condition of storage, and the methed of preparation for reagents. Specific observations, quajxty
control checks, and data that document unacceptable results are useful in describing the problem.

Send to; Chemstry Research Dvisicn, EMSL-CI U, S EPA, 26 W. Mann Lu‘.ner King Dnve, Cincinnat, OH 45268, or phong (513) 369-
7309. T . -

Figure HI-3. Report of probiem with chemicai supplies or equipment.
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The QA Officers will alert the appropriate EPA
and State personnel, This system is notl

intended to labe! the media, reagenis, or other

materials as unacceptable, but rather to alert
water laboratories that a problem may exist
and to determine if similar problems have been
observed elsawhere. .

If multiple reperts of the same problem are
received, EMSL-CVEMSL-LV will inform the
manufacturer of a potentially broad-scope

problem and request samples from repomng

laboratories for testing.

If the product is unsatisfactory in these tests,
EMSL-CI/EMSL-LV will notify the manufacturer
and the Regional QA Officers who, in turn, will
notify the Regional, State, and local
authorities.

Alternate Analytical Techniques

Although the drinking water regulations at 40 CFR
141.27 currently describe approval of limited alternate
analytical technigues, EPA no longer uses this
procedure and will propose to repeal this regulation.
in its place, the Agency is establishing a two-tiered
system for rapidly adopting new and revised analytical
technology for use by all laboratories. The first tier is
for new methods, significantly revised methods, or
new applications of currently approved methods.
These will be avaluatsd for equivalency by EMSL and
become candidates for accelerated regulation

development. Through formal proposal, public
comment, and promulgation in the Federal Register,
the list of methods approved for use by the National
Primary Drinking Water Regulations will be amendad
accordingly. thus making the changes available to ail
Jaboratories.

The second tser covers 1mprovements to existing
methods which are optional and do not substantially
alter the method. These will e evaluated by EMSL
and become candidates for inclusion in a Federal
Register notice which EPA will penodically issus.
Rather than formally amending the regulations, this
notice will interpret the existing regulatory methods to
include minor optional changes. Analysts may use
these minor changes or continue to use the methed

~ as originally promulgated.
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This two-tiered process provides an avenus to
evaiuate all methodology changes which would have
heen handled under the old limited aiternate test
procedures program. The new system makes
changes available to all laboratones and provides for
a more uniform system for compliance determination.

The process and requirements for obtaining EPA
approval for new or revised methods is described in
the documeant, "Reguiremsnts for Nationwide
Approval of New and Opticnally Revised Mathods for
Drinking Water Monitoring.” N. &. Ulmer,
Environmental Monitoring Systems Laboratory,
Cincinnati, OH 45268. To obtain more specific
information, contact EMSL-CI at (513) 589-7453.
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Chapter IV
Chemistry

1. Personnel

1.1 Director

A laboratory’s volume and scope of services may not
require this position. However, there should be a
parson either in this pesition or an individual available
for consu'tation meeting the same requirements as
the Director. If the Director is alsc a supervisor, the
requirements of paragraph 1.2 are also to be met.

1.1.1 Academic training: Minimum bachelor's
degree in science is reqguired. if bachelor’s
degree is ina field _other than chemistry, the

individual should have the number of credit .

hours in chemistry eguivalent to a minor in

chemisiry.

1.1.2 Experience: Minimum of 2 years of
experience in a water laboratory is required.

1.2 Supervisor

Minimum requirements for the supervisor position are
listed below. If the supervisor is aiso an instrument
operator, the requirements of paragraph 1.3 are zalso
{0 be mat.

1.2.1 Academic training: Bachelor's degree in
sclence that includes the number of credit hours
in chemistry courses required for a major in
chemistry, i

1.2.2 Experience: Minimum of 1 year
axperience in chemical analysis of water is
required. B -

1.3 Instrument Operators

Operators for the following instruments are needed:
Atomic Absorption (AA}, lon Chromatograph (IC), Gas
Chromatograph (GC)}, Gas ChromatographyMass

Spectrometer (GC/MS), Inductively Coupied Plasma- 7

Atomic Emission Spectrophotometer (ICP-AES),

Transmission Electron Microscope {TEM). The

following are minimum standards for these analyses.
1.3.1 Academic training: Bachelor’'s degree in
chemistry or related field. The analyst need not
have & bachelor’'s degree if the immediate
supervisar has a bachelor’'s degres in chemistry
or related field or if the analyst has the number

of credit hours in chemistry courses required for
a major in chemistry.

1.3,2 Speciallzed training: Satisfactory
compietion of a short course in GC/MS, ICP or
TEM offered by equipment manufacturer,
mrofessional erganization, university, or other
qualified training facility is essential for these
cperators. Specialized training for other
instruments is recommended.

-1.3.3 Experience: Minimum of six months
experience in _the operation of either AA, IC,
GC. ICP or TEM. Minimum of 12 months
experience.in the operation of the GC/MS. (Sea
paragraph 1.5.)

1.3.4 Initial qualification: After appropriate
training, it is essential that the analyst
demonstrate acceptable resuits in the analysis
of an applicable QC or PE sample.

1.4 Other Analysts
The following are required minimum standards for the
analyst position.

- 144 Academic training: Minimum of a high
-. school diploma or eguivalent.

“1.4.2 Initial qualification: After being trained
in a methods ftraining course or by any qualiified

-analyst, thé person being trained shall
demonstrate acceptabie results in the analysis
of an-applicable QC or PE sample.

1.5 Analysts and Operators in Training

Data produced by analysts and insirument operaters
while in the process of obtaining the required training
or experience are accepiable when reviewed and
validated by a fuily qualified analyst or the laboratory
SURErviser. ’ ’

1.6 Waiver of Academic Training Requirement
The certification officer may waive the need for the
specified acadamic training, on a case-by-case basis,
for highly experienced analysts.




2. Laboratory Facilities

The labcratory faciities should be clean. have
temperature and humidity adequatety controlled in the
instrurmnent argas and have adequate lighting at the
bench top. It is important for the laboratery to have
provisions for the proper storage and disposal of
chemical wastes. Exhaust hoods are required for

preparation, extraction and analysis where applicable.

It is recommended that a minimum of 1580 to 200
square feel/laboratery persen be available. The
labeoratory should contain at least 15 linear feet of
usable bench space per analyst. Werkbench space
should be convenient to sink, water, gas, vacuum and
electrical sources frae of surges. It is recommended
that the organic and inorganic facilities be separate
rooms. The analytical and sample storage area is to
be isclated from all potential sources of
contamination.” -

3. Laboratory Equipment and
Instrumentation

The tlaboratory is only required o have those
instruments that are nesded to perform the approved
methods for which certification has been requested,
Those instruments must meet the specifications in
the checklist entitted "Required Equipment and
Instruments for Inorganic and Organic Contaminants”.

4. General Laboratory Practices

4.1 General
4.1.1 Chemicals/reagents: "Analytical reagent
grade” (AR) chemicals or better are to be used
for analyses. Consult Standard Methods for the
Examination of Warer and Wastewater, 16th ed.,
part 102, pp. 4-6 for more dsetailed information
on reagent grades, Individual analytical methods
in the approved reference may specify additional
requirements for the reagents to be used.

4.1.2 Laboratory safety: While specific safety
criteria are not an aspect of laboratory
certification, laboratory personnel should apply
general and customary safety practices as a
part of good laboratery procedure. Each
jaboratory is strongly encouraged toc have a
safety plan as part of their standard operating
procedurs. Where safety practices are includsd
in an approved methed, they must be strictly
followed.

4.2 [Inorganic Contaminants
4,2.1 Reagent water: The laboratory is to
have a scurce of reagent water having a
gensitivity value of at least 0.5 megohms (less
than 2.0 micromhos/cm) at 25°C. High quality
water mesting such specifications may be
purchased from commercial suppliers. Quality of
reagent water is best maintained by sealing it

from the atmosphere. Quality checks to meet
specifications above. should be made and
documented at planned ntervals based on use.

— This plarred interval should not exceed one
menth,

4.2.2 Glassware preparation: Gilassware
should be washed in a warm detergent solution
and thoroughly rinsed first with tap water and
then with reagent water. This cleaning
procedure is sufficient for general zanalytical
needs, but the individual procedures must bte
reterred to for precautions 1o be iaken against
comtamination of glasswara. it is advantageous
- to maintain separata sets of suitably prepared
glassware for the nitrate, mercury, and lesad
"procadures due to the potential for

— ——— gontarmination fram the laboratory environment.

4.3 Organi¢ Contaminants
4.23.1 Reagent water; Feagent water for
organic analysis 15 to be free of interferences for
the analytes being measured. H may be
ngcessary to treat water with activated carbon
to eliminate all interfarences.

4.3.2 Glassware preparation: Glassware and
sample bottles should be washed in a detargent
solution and thoroughiy rinsed first in tap water
and then in reagent water. Glassware should
have a final grganic solvent rinse or must be
baked at 400°C for 30 minutes and then drfed
or covled in an area free of organic
" contamination. Glassware should be covered
with organic-frea aluminum foil during sterage.
Beoftles and cap lners, used for collection of
sampies for determination of volatile organic
chemicals (VOCs), should be dried at 105°C for
1 hr, sealed, and stored in an area free of

5. Analytical Methodology

5.1 General

A list of approved methodology for inorganic and
organic contaminants can be found in Tables V-1 and
V-2, respectively. In general, all procedural steps in
these methods are considered requirements. Other

- methods cannot te used unless approved by the
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Agency. Contact the appropriate certifying authority
for an alternate test procedure application. Application
for the use of an alternate method may require
acceptable comparability data. Prepackaged test kits
other than the U.S. EPA-approved DPD and the
FACTS Colorimetric Test Kits are not approved for
usa. Recommended methods for inorganic
contaminants that do not require the use of an
approved method are listed in Table V-3,




kY

! preservative for each incrganic and organic chemical

5.2 Free Chlorine Residual, Turbidity, pH and
Temperature

Free chicrine residual, turbidity, pH and temperature
measurements need not be made in certified
laboratories, but may be performed by any persons
acceptiable to the State. The State should institute a
guality assurance -program to assire validity of data
from these measurements. '

8.2.1 Methodology: COnly the EPA-approved
methodology listed in Table 1V-1 can be used
for free chlorine residual and turbidity.
ARecommended precedures for pH and
temperature ars in Table 1V-3.

5.22 Sealed liquid turbidity standards
purchased from ihe instrument manufacturer
must be calibrated against properly prepared
and diluted formazin or styrene divinylbenzene
polymer standards at least every 4 months in
order t© monitor for any eventual deterioration.
This calibration is to be documsnted. These
stancards are to be replaced when they do not
meet the criteria listed in Table IV-8. Solid
turbidity standards composed of plastic, glass,
or other materials are not reliable and sheould
not be used. :

523 [f visual comparison devices such as
color wheels or sealed ampules are used for
determining free chiorine residual, the standards

incorporated intc such devices should be

calibrated at least every six months, These
calibrations are to be documented. Diractions
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for preparing temporary and permanent types

visual standards can be found in Method 408E,
Standard Methods, 18th ed., 1885. By
comparing standards and plotting such a
comparisor on graph paper, a corrective factor
can be derived and applied to future results
obtained on the now calibrated apparatus.

6. Sample Collection, Handling, and
Preservation

The marnner in which samples are collected and
handied is critical for obtaining valid data. it is
essential that a written sampling protocol with specific
sampling instructions be available to sample
collectors and for inspection by the certification officer
{ses Appendix A, Chain-of-Custody).

6.7 Rejection of Samples

The laboratory [s to refect any sample taken for
compliance purpcses not meeting the criteria in
paragraphs 6.2 through 8.6 below and nctity the
systemvindividual requesting the analyses,

6.2 Sampie Containers and Preservation
The type of sample container and the required
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contaminant are listed in Tables V-4 aﬁd V-5,
respectively.

6.3 Maximum Holding Times

Samples must be anaiyzed within the maxmum
holding times listed in Tables V-4 and IV-5.

6.4 Sample Collection and Transport
When the labeoratory has responsibility for sample
collection, handling, and preservation, there needs to
be strict adherence to correct sampling procedures,
complete identification of the sample, and prompt
transfer of the sample to the laboratory.

6.5 Sample Coliector

The collector shouid be trained in sampling
procedures and approved by the State regulatory
authority or its delegated representative.

6.6 Sample Report Form

The sample regert form should contain the location,
date and time of collection, collector's name,
preservative added, and any other special remarks
cencerning the sample. Indelible ink should be used.

-~ 7. Quality Assurance

7.1 General Requirements:
7.1.1 Al quality contre! information is to be
available for inspection by the certification
officer.

7.1.2 A manual ¢f analvtical methods and the
iaboratory’s QA plan are to be available to the
analysts (see Chapter liI's discussion of the QA
Plan).

7.1.3 Class S Weights or better should be
available to make pericdic checks on balances..
A record of these checks is to be availzble for
inspection. The specific checks and thair
frequency are to be as prescribed in the
laboratery’'s QA plan and the l!aboratory's
aperations manual, if appropriate. This
frequency should not exceed ong month.

7.1.4 Color standards cr their equivalent such
as built-in internal standards are to be avaiiable
to verify wavelength settings on spectro-
photemeters. A record of thase checks should
be available for inspection. The specific checks
and thelr frequency are to be as prescribed in
the iaboratery’s QA plan and the iaboratory’s
operations manual, if appropriate. The frequency
of these checks should not exceed 8 months.

7.2 Analytical Quality Control _
The following are necessary for each analyte for
which a laboratory is certified:



7.2.1 The !aboratory must analyze PE samples
{when available) at least annually,

7.2.2 At least once each quarter, the laboratory
should analyze a QC sample (EPA QC sample
or eqguivalent). If errors exceed limits specified,
corrective action is to be taken and
decumented, and a follow-up quality control
standard analyzed as soon as possible to
demonstrate the problem has been corrected.

7.2.3 At the beginning of each day that
samples are to be analyzed, a standard curve
composed of at least a reagent blank and thres
standards covering the sample concentration
range are {0 be prepared. These standards
should be from a source different than the
guality control standard used for paragraph
7.2.2. - B :

7.2.4 Calibration for some methods is so time-
consuming that paragraph 7.2.3 is impractical.

For these methods, the standard curve is to be

initially developed as specified in paragraph
7.2.3. Thereafter, at the beginning of each day
on which analyses are periormed, this curve is
to be verified by analysis of at least a reagent
blank and one standard in the expected
concentration range of the samples analyzed
that day. All checks should be within the control
limits specified in paragraph 7.2.7 or the system
recalibrated as specified in paragraph 7.2.3.

7.25 If the reagent blank specified in
paragraph 7.2.3 {(or paragraph 7.2.4) is not
carried through the full analytical procedure,
then some other blank (at least ona per day) is
to be carried through the entire analytical
procedure. Results from reagent blanks should
not exceed the laboratory’s method detection
limit (MDL); see paragraph 7.2.8.

7.2,6 Tha laboratory should add a known spike

to a minimum of 10% of the routine samples .

{except when the method specifias a different
percentage, i.e., furnace methods) to determine
if the entire analytical system is in control. The
spike concentration should not be substantially
less than the background concentration of the
sample selected for spiking. These checks
should be evenly spaced and one check should
be at the end of the day’s analyses. Over time,
samplas from all routine sample sourcas should
be spiked. If any of these checks are not within
the control limits specified in paragragh 7.2.7, a
standard should be analyzed to determine if the
"out of control" condition was dus (o sample
malrix or system operation. This standard is to
be analyzed through the complete analytical

systen. Corrective action is to be taken in
accordance with the laboratory's QA plan.

7.2.7 Untl sufficient data are available from the
laboratory, usually a minimum of 15 to 25 test
results on'a specific analysis, the laboratory 1s
~ to use the control limits, if avatiable, developed
from the mean (X) and standarg deviation {S)
relationships in Table V-6, This Table was
derived from EPA’s PE samgple data. After
inserting the analytical concentration (c),
including the background concentration (B)
wherever appropnate, into the proper pair of
relationships, compute control limits for
standards as X = 3(3) and for spike recoveries
as {X-B)+ 3 (8). As sufficient data become
available, the laboratory should develop
traditional QC chart criteria for the varous QC
checks specified above (see Chapter 6 of the
Handbook for Analytical QA in Water and
- Wastewater Laboratories, EPA-800/4-78-019, or
~similar QC reference texts for furthar
~~information). Since percént re€overy may not be
a constant, the percent recovary data may have
to be separated intc concentration intervals
= before control limits are calculated for each
interval. If any of thess control limits are tighter
than the matching control limits developed from
- the ralationships in Table V-8, the laboratory
shall use the tighter criteria. Otherwise, control
~ limits calculated from the relationships in Table
V-8 are required. The laboratory shouid
continue to calculate traditional control limits for
pach analyte as additional results become
available.

7.28 It is further recommended that the
laboratory periodically determine the MDL in
accordance with the procedure given in 40 CFR
Part 138, Appendix B. This procedure is
available from EPA, Environmental Monitoring
Systerns Laboratory, 26 W. Martin Luther King
Drive, Cincinnati, Ohio 45268.

8. Records and Data Reporting

- 8.7 Laboratory Records

18

Records of chemical analyses are to be kep! by the
laboratory for a minimum of 3 years. This inciudss all
raw data, calculations, and quality control data. These
data files may be either manual or computer based.
The following information may be available as a
sample data report or summary record:

8.1.1 Date, place, time of sampling,
preservative added and name of person who
collected the sample.

8.1.2 Identification of sample as to whether it is
a routine distribution system sampla, check




sample, raw or finished water sample. or other
spacial purpose sample,

8.1.3 Date of receipt of sample and date of

analysis,

8.1.4 Laboratory and person(s) responsible for
performing analysis. . _ S :

8.1.5 Anealytical technique/method used, and
quality control data. B

-~ L

_8.1.8 Result of analysis.

8. Action Response to Laboratory
Results

When the action response is a designated laboratory
responsibility, the laboratory must notify the proper
authority of noncomptliance sample resuits and

request resampling from the same sampiing point

13

immediately.




Table V-1, Approved Methodelogy for Incrganic Contaminants

MOL ) - - ] ~ Reference (Methcd Number) .
Cortarmnant mgaL Methodology® EPA! ASTMZ2 SMma Qther
Arsenic . - D05 Atomic Abscrplion:  furnace R . 2086.2
gasaous hydnde 2063  D2gv2-788 301A VI |-1062-784
Spectrophotometnc. Silver Digthyl- 206 4 Des72-78A 4044 after
dithiocarbamate ) B{(4)
Inductively Coupled Plasma 200.7A -
Barum 1 Atomic Abscrption:  direct aspiration’ 2087 301AV
1 fumace 208.2
fmductively Coupled Plasma 200.7A
Cadmium - 0.01  Alomic Absorption:  direct aspiration. 2121 D3557-78A or B 301A- or il
. furnace 213.2 ’
Inductively Coupled Plasma 200.7A
Chromium - 0.05  Atomic Absorption:  direct asprration . 218.1 D1687-77D 30tA-ll er il
¢ lurnace 2382
Inductively Coupled Plasma 200.7A
Fluonde 4 Colonmetric SPADNS, with distilaton 340.1 T Di179-72A 413C and Af
Potentometric won seleciive slectrode 340.2 D1179-72B 41386
Avtomated Alizann fluoride blue, with 340.2 413E8 128-71W7
distilaticn - N
Automated ion seleclve electrode : 3B0-75WES
Lead 0.05  Atomic Abscrption:  direct aspiration 239.1% D3559-78A or B 301A or i
: furnace 2382 -
Inductively Coupled Plasma 200.7A
Mercury 0.602  Manuai ¢old vapor iechnigue . 2451 D3223-79 301A-V]
Automated coid vapor technigue 2452 - -
Nitrate-N 13,0 Manual cadriium reduction 353.3 D3867-798 419C
Automatad hydrazire reduction 353.1 ]
Autamated cadrmium reduthon 353.2 D3867-79A &05
lon selective electrade WewWwW{(E/58809
Colonmetric Brucing 352.1 Dgg2-71 318D
lon Chromatography 300.0 - B1o1110
Residual Disinfectant
Chilorine Armperomeatne Titration - © 4080
Ferrous, Titmetric Method B T 408D8
DPD Colonmetric Method 408E®
Leuco Crystal Vielet Methes 40BF9
Qzone Indige Method . . . - MNote 13
Chiarine Digxide Amparametric Method 41088
OPD Colonmetne Method ’ . 410C8
Selenum 0.1 Atormic Absorption:  furnace 270.2
¢ gaseous hydrde 270.3 D3859-79 301A-VH 1.18667-784
Siver 0.05 Atomic Absorption: direct aspravon 2721 301A-0
fumace 272.2
Inductively Coupaed Plasma 200.7A
Sedium _ Atomic Absorption:  direct asprraton 2731
furnace 273.2 R o
Fiame Photometne D1428-64A 320A
Turkidity Nephelomeine T I Y- o I H - T -\ I

T "Metheds of Chemucal Analysis of Water and Wastes EPA Environmental Montonng and Systems Labaratary, Cincinnat, Qg 45268
{EPA-600/4-78-020). March 1879. Avalable frcm ORD Publicatons, CERI, EPA, Cincinnaty, Ohio 45288,
2 "Annual Bock of ASTM Standards,” Part 31 Water, Amsncan Society for Testing and Materials. 1978, 1916 Race Street, Philadeiptua, PA
19103, - - - - -
3 "Standard Methods for the Examinatien of Warer and Wastewataf " 14th Ed., Amencan Public Health Association; American Water Works
Asscclauon, Water Polistion Conirol Federation; 1975. S
# "Techniques of Water Resources Invastgation of the United Siates Geologicat Survey, "Chapter A-1, “Methods for the Determination of
Incrgancs Substances 1in Water and Fluvial Sediments,” Beook 5 {1879, Stock #024-001 -03177-9). Avaiable from the Superintencent of
Documents, US Government Printing Office, Washington, DC 20202
5 For approved analylical procedures for metals the technigue applcatie to 1otal metals must ba used.
"Starcard Methods for the Examination of Water and Wasiewater, "™ Amencan Pubiic Health Assocation et al,, 16th E4., 1985
Fluoride in Waler and Wastewater." Industnal Method 128-71W, "Technicen Industrial Systemns, Tarrytown, NY 10581, Decambzear 1872,
Fluorids in Waler and Wastewater.” Technicon Industnal Systems, Tarryiown, NY 10581, February 1876.
"Onon Guide 0 Water and Wastewater Analysis.” Form WeWWG: 5380, pp 5, 1985, Oncn Rasearch inc., Bosion, MA 02129,
"The Deterrnation of Nitnte and Nitrate in Water Using Smngle Column len Chromatograghy,” method B 1011, Millipore Corp, Waters
Chromatography Division, 34 Mapla Street, Mitlorg, MA 01754, _
"Determinagon of Ozone in Water by the lrdlgo Metnog,” A Submitied Stan’*‘ard Met hod Ozone Science anc Engmeermg Vol 4, pp 189-
176. Pergamon Press Ltd., 1982, . - il - —

Olna:-um




i":'lq

Table IV-2. Approved Methodclogy for Organic Centaminants
Reference (Method Number cr Page Numzers)

MCL -
Contaminant ug/l Methodology grPal ASTMZ Sr3 USGSH
Chlernated hydrocarbonss _Solvent extraction, gas chromaiography op. 1-19 520386-85 50%A © 0-3104-33
endnn _ 02 : ) - o T - - i
indane - - 4 - - -
mehoxycrior 100
toxaghene ’ "5 . .
Chlorophenoxys ; - Solvent extraction, darvatizauon op. 20-35 D3478-85 s0¢8 0-3105-83
2.4-D 100 gas chromatography
2,4.5-TF ' 10
Total Trihalomethanes 100 Purge and trap, gas chromatography s
(TTHM) Solvent extrachion, gas chromatography 7
Gas chromatography/mass spectrometry 3.8
Maximum Trhalomethane ’ TTHEM after incubation i e
Potental {(MTP)
Vaoiatle Organic ) ) Purge and trap, gas chromatography £02.1718 B
Contaminants {VOC) ) T o N s02.211
503111
Regulated . . .- . . - - 524141
benzene "5 7 (as chromatography/mass spectrometry 524,211
carben tetrachlonde 5 T ’
p-dichiorotenzane 75
1,2-cichlorsethane 5
1,1-dichigroethylene 7 - -
1,1,1-tnchiorcethane 200 N
trichlorcethylene 5
viny! chioride .72 -
Unregulated?2. . Solvent extraction ’ 50411
Purge and trap, gas chromatography s02.9M
. 5p02.21
- ’ 503,111
Gas chromatography/mass spectrometry g24.111
524,211

' "Methods for Organochlorine Pesticides and Chiorophenoxy Acid Herbicides in Drinking Water and Raw Source Water,” Avalable from
ORD Publications, CERI, EPA, Cincinnat, Ohic 45268.
2 "Annual Book of ASTM Standards,” Voiume 11.02, Amencan Socisty for Testing and Materials. 1916 Racs Street, Philadelphia, PA

18103, ° , . . - - R - - - .

3 "Standard Methods for the Examination of Water and Wastewater,” 14th Ed., American Publlic Health Association, American Water Works
Association, Water Poilution Contrel Federation, 1975. B o

4 U.S. Geological Survey Tschnigles of Water—Resources Investigations, Chaptar A3, "Methods for the Determination of Organic
Substances in Water and Fluwal Sediments,” Book 5, 1983, Avaiiable irom: Open File Service Section, Westers Distbuton Branch, Box
25425, Federal Center, Denver, CQ 80225, - - - -

S These analytes may be extracted using Bakers Solid Phase Extraction procedure as referenced in the Natlon Wide Approval in FR 2-19-88,

Vol 53, No. 33, pp. 5142, ... _ ) R ] .
& "The Analysis of Trihalomethanes in Finished Waters by the Purge and Trap Melhcd,” Method 501.1, EMSL, EPA, Cincinnat, Ghio 45268.

7 "The Analysis of Tnhalomethanas in Drinking Water oy Liquid/Liquid Extraction,” Method 501.2, EMSL, EPA, Cincinnati, Chio 45288,
8 "Measurament of Trihalomethanes in Drinking Water by Gas Chromatography/Mass Spectrometry and Selected lon Monttoring,” Method

501.3, EMSL, EPA, Cincinnati, Ohio 45268. ) - B .-
3 "Measurement of Purgeable Qrganic Compounds in Drinking Water by Gas Chromatography/Mass Spectromatry,” Method 524, EMSL,

EPA, Cincinnati, Ohio 45288, i

10 40 CFR 141.30(e}2)-
1 "Methods for the Determination of Qrganic Compaunds in Finished Drinking Water and Raw Source Water," September. 1988, EMSL,

EPA, Cincinnati, Ohio 45268, ~ . R
2 The complete list of unregulated volatle argame chemicals can be found in 40 CFR part 141.40.
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Table IV-3. Recommended Methods for lnorganic Contaminants
Reference {Method Number)

Contarminant Methodology EPA1 ASTMZ SM3 Others
Alkaliosty Titrimetric of Poterlomeirc . T _310%  D1067-708 403 1-1030-845
Calcium? .. EDTA ntrmetric . o ...215.2 °  D511-B4A a1c

Alomic absorption: direct aspiration .. 2151 0511848 303A

Inductvaly coupled plasma 200.7A
Chioride Potentometrc - 207C

lon chromatogranihy 3000 . Daz27 429 A-1000¢
Cogpper - Atomic absorpiicn: furnace technique 2202 304

:digegt aspiration 2201 D1888-8aDor B 303A or B

inductvely coupled plasma 200.7A
Corrosivity ) Langelier Index - T 0 T 2037

Aggrassive index : C400-B0®
Nitnte Spectrophotometric © 3541

Aulemated cadmium reduction 353.2 D3867-85A 418F

Manual cadmium reducton . 3533 D3867-358 418C

lon chromatography aco o B-10119
pH Potentiometnc 150.1 D1293-7BA ar B 423
Resdue, lotal dissalved Gravimetric 180.1 T 208B 1-1750-B43
Suifate Turbidimetric . T 375.4 D518-832A

lon chromatography 3000 D4a327 423 A-10008
Temperature Thermometric ) ) ) 212

1"Methods of Chemical Analysis of Water and Wasies. EPQ Enwronmental Momtormg and Systems Labora:ory Cincinnati, Ofio 45288
{(EPA-B00/4-79-020) March 1979. Avalable from ORD Publications, CERI, EPA, Cincinnat, Ohio 45288,

2=annual Book of ASTM Standards,” Volume 11.01, American Society for Testng and Materials. 1918 Raca Street, Philadeiphia, PA 15103,
3" Standard Methods for the Examnaton of Water and Wastewater,” 16th £d., Amercan Public Heallh Association, Amencan Water Works
Associaton, Water Pollution Control Federauon, 1885, - . - —

4For approved analytical procedures for metals, the technigue applacabie to totai metals must be usec!

§*Msthods {or the Determination of Inorganic Subslances m Water and Fluwal Sediments,” Techniguas of Water-Resources Investugation of
the United States Geologreal Survey Books, Chapter A1, 1985, Opan file repart 85-495. Available fram Open-File Sennces Section, Westem
Distribution Branch, US Geclogical Survey, MS 308, Box 24525, Denver, CO 80225.

& “Conductivity Detection of Anwns Using Single Column Chromatography.” Method A-1080, Millipore Corp., Waters Chromatography

Duwvisicn, 34 Maple Street, Milford, MA 01734, ’ S
TrStandard Methods for the Examinalion of Water and Waslewater," 14th Ed., Amencan Public Health Association, Amencan Water Works
Association, Water Poliution Control Federation, 1975.

BTAWWA, Siandard for Asbestos-Cement Pipe, 4 in. through 16 in. for Water and Other Liguids,” * AWWA C400- 80, Rewvisicn of C400-77,
AWWA, Denver, CO. i — —-

5"The Determination of Nitnte and MNitrate in Water Usmg Smgle Column lon Chromatography. Method 81011. Milipore Corp., Waters

Chromatography Division, Milfard, MA 01754,
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Table iV-4. Sampie Coilection, Containers, and Preservation for Inorganic Contaminants! 2

Centaminant Preservative? Containert Maxmum Helging Times
Alkalinity Ceol, 4°C PorG 14 days
Arsenic Conc HNO; o pH < 2 Por G & months
Asbesios Cool a°Cs PorG
Barium Conc HNO; lopgH < 2 ParG & months
Cadmium Conc HNOj to pH < 2 PorG g months
Caleium TTCEnc HNQz o pH < 2 Pors § months
Chicnde - : MNcne PorG 28 days
Chromium - Conc HNGQztopH « 2 PorG g months
Copper Conc HNCs to pH < 2 PorG & months
Fluande = Nore ) e 28 days
Free Chicrine

Residual None Por@ Analyze immediately?
Lead Conec HNOz topH < 2 PorG & manths
Mercury " Conc HNOz topH < 2 Por G 28 days
Nitrate . N T i :

Chlgrinated ’ Cotl 4°C . PorG 28 days

Non-chlorinated Cong H804t0pH < 2 PorG 14 days?
Nitrite - CoolacC Per@G 48 hours
pH Nong PorG Analyze immediately”
Selerum . CeomeHNOjtopH < 2 PorG 6 months
Siiver " Cone HNOa Yo pH < 2 o PorG 8 manths
Sodium Conc HNOz 1o pH < 2 PeorG & menths
Sultate I Cool 4°C PorG . 28 days
Temperature None PorG Analyze immediately?
Total Dissolved i

Residue Cool 4°C PorG 7 days
Turbudity Cooi ¢°C - PorG 48 hours
1 ;he la;iin;ratory director must reject any samples, taken for compiiance purposas, not meeting these criteria and notify the authonty requesting
eanalysls. . _ o __

2 Qther holding tmes can be abtained through altemate approval.

3 HNO; cannot be used because of shipping restrictions, sampla for aralysis of metais may be initally preserved by iaing and immediately
shipping i to the laboratory. Upon receipt in the labaratary, the sample must be acidified with conc. HNO; to pH < 2. At the time of analysis,
the sample container should be thoroughly nnsed with 1:1 HNOyg; washings shouid be added to the sample. A volume correction for these
washings must be made. - . B

*P = plastic, hard or soft G = glass, hard or soft,

3In all cases, samples should be analyzed as soon after collection as possible.

5 These sarnples should never be frozen. . L _ : -

7T Analyze immediately™ generally means within 15 minutas of sampls collechon.

8ion chromatographic methods using conductivity as the detector cannat be used,
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Table {V-5. Sample Collection, Containers, and Preservation
{for Organic Contaminants’

Mammom
Heiding
Contaminants Preservative Container Time?
Chiorinated Relngerate at Giass with fal or 14 days
hydrocarbons 4°C as soon as  Teflon-lined cap
possible after
collecton L
Chlorophenoxys  Rafrigerate at Glass with fot or 7 days?
4°C as soon as Teflon-lined cap.
possitle after
coilechion.
TTHMs Ascorbic acid Glass with " 14 days
angd 8N HCI Teflon-lined -
septum
VOCs HCL o pH <2, QGlass with 14 days
Cool 4°C Teflon-lined
septum

HIf a laberatory has no coniral over these factors, the laboratory
director must reject any samples not meseting these c¢nigra and
notfy the authonty requesting the analyses.

2In ail cases, sampies should be analyzed as scon after collection as
passibla. ) : -

3Well-stoppered and refngerated extracts can be held up to 30
days. .
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Table IV-6. Background for Davelopment of Contro! Limits for the Re&uired Quality Control Program (See 7.2.7)

Estimate of Concentration ¢

Application
Concentation Standard
Analyte Units Range Mean Dewviation

Arseruc ug/l 3.56 o 108 0.882(c)-0.10 0.0893(c) +0.28
Barlum - - ugL 41 to 938 0.974(2c) +0.52 0.0504(c) +1.93
Cadmium ug/lL 161042 0.972(c) + 0.14 " 0.0832(c)+0.12
Chromium g/l 32,710 127 0.997(c) + 0,17 0.0567(c) + 0.63
Lead “ug/L 3.2 10 109 0.599(c) + 0.24 0.0847(c) +0.59
Mercury ug/k 072175 0.872(c) 0.0858(c} + 0.08
Selenium g/l §.71 to 86.9 0.993(c)-0.11 0.0985(c) + 0.15
Sever uglL 3.42 10 103 0.854(c) + 0.20 0.0535() +0.29
Nitrate-N mgt 0351085 1.008{c} = 0.01 0.0210(c) + C.03,
Fiuoride “mgl 0.18 o 2.0 0.988(c) +0.01 0.0280(c) + 0.01
Endrin uarl 21310 8.7 0.571(c) 0.138(c)
Lindane ug/L 0.12 10 5.8 0.849(c) 3.183(c) + 0.01
Methoxychlor ugt. 1.96 to 95 - 0927{c)+0.14 0.149(c) + 0.03
Toxaphene ug/l 14210128 0.968(¢)-0.05 0.152{c}+0.15
2,4-D ugh. 1.75 10 89,6 0.874(c) * 0.4 0.230(c) + 0.13
2,4,5-TP ugll 1.20 to 73.1 " 0.862(c)+0.07 0.238(c) - 0.05
Chlaroform uglL 9.06 10 81.5 0.380(c) + 0.30 0.0814(c)+0.55
Bromotorm vl 123 08s3 . 1.008{c)+0.48 . 0.109(c}+0.33
Bromadichicromathana “uglL 11.1 to 75.1 1.000(c}-0.23 0.108{c) + 0.03
Dibromochiaramethans ug't 7.66 10 80.5 1.064(¢)-0.17 0.111{c}+ 018
Residual Free Chlonne! mg/L 0381018 0.974(c) +0.02 0.0295(c) + 0.08
Turbidity! NTU 0.35 10 5.0 0.946(c) + 0.07 0.0517(c) + 0.05
Total Dissalved Residue mgiL 100 10 610 1.027(c)-1.79 0.0874(c) +4.03
Calcium, as CaCCy mg/L 0.90 o 103 1.002(c) + 0.32 0.0443(c) + 0,16
pH1 units 4.00 t0 5.2 _0.887(c) + 0.07 0.0147(c) - 0.04
Alkalinity, as CaCCOq mg/L 4.97 t0 110 0.876(c} +0.34 0.0133(g) +1.10
Langelier Index, 20°C! units 0.74 10 1.0 1.045(c)-0.04 0.0036(c) +0.15
Sodium mg/L 7581095 0.988(c} +0.20 ' 0.0398(c) +0.15

TNot amenable 1o spiking procedure




Sample Forms for On-Site Evaluation of Laboratories Invelved in Analysis of Public Water Supplies —
Chemistry

Laboratory

Street

Gity : : - State

Telegphone Number

Survey by
Affiliation - : - -
Date

Codes for Marking On-Site Evaluation Forms

8 - Satisfactory X - Unsatisfactory U - Undetermined NA - Not Applicable
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Laboratory T . ] Evaluator

Location e . - _Date

Personnel

Positien/Title Name Education Level Specialized Present Experience
Degree—Major” Training Speciality

Lab Director

Manager
Supervisor
Instrumeant —
Operator
AA
TEM
GC . L — = —- -
ICP i}
GC/MS
iIC
Other -
Analysts -

*If the major is not in chemistry, list Adurs of college fevel courses in chemstry
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Evaluator

Laboratory
Location e iie oo . . _Date
Laboratory Equipment and Instruments for Inorganic and Qrganic Contaminants
No. of Satisfactory
ftern Units EPA Method Manufacturer Model | Yes No

ANALYTICAL BALANCE:
0.1 mg sensitivity
Stable base
Class 3 weights
Service contracts

MAGNETIC STIHRER:
Variable speed
TFE coated stir bar

pH METER:
+ 0.05 units
Readability = 0.1 units
Line or battery
Usable with specific ion
glectrodes

CONDUCTIVITY METER:
Readahls in ohms or mhos
Range of 2 ochms to 2

megohms
Line or battery -

HOT PLATE:
Temp. control

CENTRIFUGE:
To 3000 rpm
Cpticnof 4 x 80 mL  _

COLOR STANDARDS:
To verify wavelangths on

photomeaters
Should cover 200 to 800

nm

REFRIGERATOR:
Standard laboratory
Explosion proof for organic

storage

DRYING OVEN: )
Gravity or convection

Controlled from room to
180°C or higher { £2°C)
To 400°C for cleaning
organic glass
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Laboratory Equipment and Instruments for Inorganic and Organic Contaminants (Continued)

Item

No. of
Units

EPA Method

Manufacturer

Model

Satisfactory

Yes

No

THERMOMETER:
Mercury-filled celsius
1°C or finer subdivision
Te 180°C
Certified by or traceable to

NBS .

GLASSWARE: -
Borosilicate
Class A volumetric

SFECTROPHOTOMETER:
Range 400 to 700 nm
Band width—not greater
than 20 nm

Use several size and
shape cells

Path length 1 to 5§ cm

206.4-340.1-340.3
245.1-254.2-352.1

353.3-353.2-353.1

408t or F-408G&E
375.4-410B&C

FILTER PHOTOMETER:
Range 400 to 700 nm
Band width 10 to 70 nm
Use several size and

shape cells
Path length 1 to 5 cm

Same as zbove

SPECIFIC ION METER:
Readabie & accurate to *
1 mVv

ELECTRODES:
As needed

340.2

INDUCTIVELY CQUFLED
PLASMA:
Computer control
Background coordination
Radio frequency generator
Argon gas supply

200.7-200.7A

WATER BATH:
Electric or steamed heaat
Heat to 100°C
Controllable within 5°C

245.1-352.1
Pesticides

ION CHROMATOGRAPH:
Conductivity detecter
Suppresscr column
Separator column
U.V. detector

300.0

30C.0
300.0-B10711
B-1011
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Laboratory Equipment and Instruments for Inorganic and Organic Contaminants (Continued)

No. of Satstactory
Itemn Units EPA Method Manufacturer Model | Yes | No
AMPEROMETRIC TITRATOR 408-C
ATONIC ABSORPTION 208.1 208.2
SPECTROPHOTOMETER: 213.1 208.2
Single channe! 218.1 213.2
Single or double beam 235.1 218.2
Grating monochrometer 2721 238.2
Photomultiplier detector 215.1 270.2
Adjustable slits 273.1 272.2
Range 190 to 8060 nm 206.3 273.2 270.3
Readout system: Same as above
Response time compatible
with AA
Abls to detect positive
interferance for furnace
Chart recorder, CRT, or
hardcopy printer
Fuel and oxidant: ) 208.1-239.1
Commercial grade 213.1 2721
Acetylene 215.1 273.1
Air
Reagent grade nitrous 218.1
oxida
Commercial grade argon 206.2 218.2 272.2
or nitrogen (furnace) 208.2 2332.2 273.2
Hydrogen (hydride) 213.2 270.2
206.3 270.3
Burnar: Ses Atomic
Recommended by Absorption
manufacturer for the
above gases .
Hollow cathode lamps: See Atomic
Single slement praferred Absorption
Muitiple element
accepiable
EDLs acceptable
Graphite furnace: 208.2 208.2 213.2.
Any that will reach 218.2 238.2 270.2
temps required .. 272.2 273.2
Background corrector: See Atomic
Reaquired for furnace Abscrption
Provision for off-line
analysis
Hydride generator 206.3
270.3
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Laboratory Equipment and Instruments for Inorganic and Organic Contaminants (Continued)

Satisfactory

No. of
dtem | Units EPA Method Manufacturer Mode! | Yes | No
AUTOMATED ANALYSES 340.3-353.1-353.2
SYSTEM: oL 380-75WE
Sampler
340.3-353.1-353.2
Propertioning pump 380-75WE
Manifold or cartridge 340.3-353.1-353.2°
380-75WE
Heating bath 353.1

Bath with distilling head
Centinucus filter
Colorimeter
ISE detector

Recorder

413E (Std Methds)
340.3-353.1
340.3-363.1-383.2
380-T5WE

340.3-353.1-353.2
380-78WE

MERCURY ANALYZER:

Spectrephotometer

Dedicatad mercury =
analyzer acceptable

Having a mercury hollow
cathcde lamp

245,1-245.2

Absorption Cell:
10 cm guartz cel! with
quartz end windows or
11.5 cm plexiglass cell
with 1.D. of 2.5 cm

245.1-245.2

Air Pump: - ’
To deliver flow of at
ieast 1 L per minute

245.1-245.2

Aeration tubs:
With coarse glass frit

245.1-245.2

Flowmeter: _
To measurea air flow of
1 L per minute

245.1-245.2

Drying Unit:

B-inch tube with 20 g
magnesium '
Perchiorate
or

Heating device

245.1-245.2
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Laboratory Equipment and Instruments for inorganic and Organic Contaminants (Continued)

ftern

No. of
Units

EFA Method

Manufacturer

Model

Yes

Satisfactory

No

PIPETS AND TIPS
Microliter capacity with
disposable tips
Sizes—5 to 100
microliters
Tips should be matal-free

See graphite
turnace method list

GLASSWARE:
Separatory Funnels
Kuderna Danish (K-D)
concentrators
Water bath for K-D

Qrganocchlorine
Pesticides
Chlorophenoxys

ARSINE GENERATOR:
A Gutzeit generator or
equivalent

206.4

GAS CHROMATOGRAPH:
£0.2°C oven
Temperature control
Recaorder, hardcopy
Oven temperature

programmer

All

All

501.1 502.1 502.2
503.1 504 524.1
524.2

GC Detectors
Linearized electron _
capture or equivalent

Electrolytic
conductivity
Photoionization

Pesticides
Chlorophenoxys
501.2

501.1 802.1 B02.2
5031

Mass Spectrometer:
Electron-impact
ionization
{738V nominai)
All-glass enrichment
device
All-glass transfer line

501.3 524 524.1
g24.2

Software to acquire and
manipulate data for only a
few ions

501.3 524 5241
524.2 -

Furge and trap system

501.1 501.3
502.1 502.2 303.1
524 5241 5242
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Laboratory . Evaluator

Location. T - S T . ~- 7 Date

Methodology

Reference

Name or (Cite Source and Satistactory

Description of Method by Number Sample Load
Contaminant Method - or Page and Year) Per Month Yes No

Inarganic Arsenic —

Barium

Cadmium

Chromium

Fluoride - -

Lead

Mercury

Nitrate

Selenium

Silver

Orgaric
Chlorinated
Hydrocarbons

Chlorophenoxys

TTHM

MTP

\isle;

33




Laboratory

Location

Evaijuator

Sample Handling and Preservation

Contaminant

Container Used
(Material and Size)

Preservative Used

Maximum
Holding Time

Satisfactory

Yes

No

Inorganic Arsenic

Barium

Cadmium

Chromium

Fluoride -

Lead

Mercury

Nitrate

Selenium

Silver

Organic
Chilorinated
Mydrocarbons

Chiorophenoxys

TTHM

MTP

vOC
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Laboratory Evaluator
Location _ i = Date_
Sample Coilection
Satisfactory
ltem = Comments Yes Ne

General A
Trained Sample Collector

Representative sampling

Complete sample form

Inorganic - - -
Appropriata sampling and
preservation o

Overaged samples
discarded

Qrganic }
Appropriate sampling and
preservation

TTHM
Stabilizer added 1o
same bottle in
laberatory pricr to
shipment to site cr ai
time of sample
collection.

TTHM
Hermetic seal

Overaged samples
discarded
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Laboratory : Evaluator

Location s - L PTT . T Date

Quality Assurance and Data Reporting

Satisfactory

item ) Comments Yes No

QA plan and data

Annual performance
samples analyzed

Methods manual available

Records kept 3 years

pH meter calibration

10% spiked samples

Check sample with each
group of 20 samples

Daily method blank

Daily Calibration

Quarterly QC samples or
Daily calibration chack

Qrganic
TTHM/AVOCs field blanks

10% TTHMAVOCS in
duplicate

TTHM/AVOCs controf
standards

TTHMAOCs startup test

Source water
blank check

8FB tuning chack
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Chapter V
~Microbiology

Note: quality control items are designated as "QC"
and necessitate writien records which are to be
retained for five years. ' T

1. Personnel
1.1 Supervisor/Consuftant

The supe'rwsor or “corsdltant is a professional
scientist experrenced in water microbiology.
supervisor is not available, a consuitant havmg the

if a

same qualifications may be_substituted. State
laboratory persannel would be a prlmary source for
consultants.

1.1.1 Academic Training: Minimum of a
bachelor’'s degree in sciance, . .

1.1.2 Job Training: Minimam of_two weeks
training from a Federal agency, Sta State agency, or
academic institution in mlcroouofogical analy515
of drinking water. ~ ]

1.2 Analyst (or equivalent job title)
The analyst performs microbiclogical tests with
minirmal supervision.

1.2.1 Academic trammg Mlmmum of high

schooleducan0n

1.2.2 Job training: Training in micrébiofogical
analysis of drinking water, acceptable to the
State {or EPA for nonprimacy States). plus a
minimum of 30 days on-the-job training.
Personnel should take advantage of workshops
and training programs available from Federai

and State regulatory agenc:es and professional

societies. : o

1.2.3 Experience: At ieast one year of bench
experience in sanitary, water, milk, or food
microbioclogy.

2. Laboratory Facilities
Laboratory facilities are_clean and temperature and

linear feet of usabtle bench space per analyst.
Laboratory fac:htaes should mclude sufficient bench-
top area for processing samples; storage space for

- madia, glassware, and portable equipmant; floor

space for stationary egquipment (incubators,
waterbaths, refrigerators, efc.); and associated area(s)
for cleaning glassware and sterilizing materials.

While safety criteria are not an aspect of laboratory
certificationT laboratory personnel should be aware of
general and customary safety practicses. for

“laborateories. Each laboratory is encouraged to have a

hurnidity controiled, and have adequate lighting at

bench tops. The laboratory has provisions for disposal
of micrabiological waste. it is recommended that the
laboratary contain 150-200 square feet and 5 t0 &

safety plan available.

3. Laboratory Equipment and Supplies

A laboratory may reguest or _ccntract with another
certifiad laboratory to conduct specified quality control
testing. e.g., testing the quaiity of laboratory pure
water (paragraph 4.3.2 in this chapter); calibration of
non-reference weights (paragraph 3.2.2 in this
chapter); and calibration of temperature meoenitoring
devices (paragraph 3.3.2 in this chapter). The
laboratory conducting the actual quality control test(s)
is tc be certified for microbiology and provide copies
of guality contro! data to the requesting laboratory.
Therefore, the requasting laboratory is not necessarily
required to have equipment, supplies. and materials
to conduct specified quality control tests.

3.1 pH Meter
3.1.1 Accuracy and scale graduations within
+ 0.1 units.

3.1.2 Use pH buffer atiquot only once.

3.1.3 Maintain electrodes according to

manufacturer's recommendations, -

3.1.4 Standardize pH meter each use period
with pH 7.0 and pH 4.0 standard buffer.

Qc

'3.1.5 Date commercial buffer solution container
_upon receipt, and when opened. Discard before .
expiration date.

Qc




3.2

QcC

QcC

3.3

QC

QcC

3.4

Qc

Balance (top loader or pan}

3.2.1
load.

3.2.2 Calibrate balance manthly using Class 8
or $5-1 reference weights (minimum of three
traceable weights which bracket laboratory
weighing needs) or weights traceable to Class S
or 8-1 weights, Calibrate non-reference weights

annually with Class 8 or 3-1 reference weights. .

Correction daia necessary with 3 or S-1
reference weights. :
3.2.3 Maintain “service c¢ontract or internal
maintenance protocol and maintenance records.
Maintenance conducted annually at a minimum.

Temperature Monitoring Device

3.3.1 Use glass/mercury or dial thermometers
graduated in 0.5°C increments or less in
incubator units. Mercury column in glass
thermometers is not separated. T

3.3.2 Check_ calibration of in-use glass/mercury
thermometers annually and in-use dial
thermometer quarterly, at the temperature used,
against a reference National Institute of
Standards and Technology (formerly National
Burgau of Standards) (NBS) thermorneter or
one that meets the requirements of NBS
Monograph 150.

3.3.3 Recalibrate continuous recording devices
annually which are used to monitor incubator
temnperature. Use same refarence thermometer
described in QC 3.3.2. . _

incubator Unit

3.4.1 Incubator unit has an internal
temperature monitoring device and maintains a
temperature of 35° * .0.5°C. For nonpdriable
incubators, place thermometars on the top and
bottom shelves of the use area with the
thermometer bulb immersed in liguid. f an
aluminum block is used, culture dishes and
tubes fit snugly.

3.4.2 Record temperature for days in use at
least twice per day with readings separated by
at least 4 hours.

3.5 Autociave

3.5.1 Autoclave has a temperature gauge with
a senscr on the exhaust, a2 pressure gauge, and
an operational safety vaive. Autociave maintains

Balance detects 100 mg at a_ 150 gram

“ac’

Qc

QcC

Qc
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3.7

ensure media do not boil over and bubbles do
not form in inverted tubes.

3.5.2 Because of safety concerns and
difficulties with operational centrol, pressure
-cookers and vertical autoclaves are not
acceptable.

3.8.3 Record date, contents, sterilization time,
and temperature for sach cycle. Establish
"service contract or internal maintenance
-protocol, and maintain records.

3.5.4 Use maximum-temperature-registering
thermometer, heat-sensitive tape, or spors
strips or ampoules during sach autoclave cycle
“and record temperature. Avoid cvercrowding.

3.5.5 Check automatic timing mechanism with
stopwatch quarterly.

Hot Air Oven

3.6.1 The oven mainiains a stable sterilization
ternperature of 170°-180°C for at least two
hours. Sterilize only dry items and avoid
overcrowding. The oven thermometer is
graduated in 10°C increments or iess, with the
bulb placed in sand during usa.

3.6.2 Record data, contents, and steriization
- time and temperature of each cycle.

Colony Counter

Use colony counter, dark field model, to count
Hetearotrophic Plate Count colonies.

3.8 Conductivity Meter

Suitable for checking laboratory pure water. Readable

ino

hms or mhos, with a range from at least 2 chms

to 2 megohms or equivalent micromhos + 2%. Unit

may be in-line/bench or poriable/battery operated.

Qc

sterifization temperature during the sterilizing ™

cycle and completes an entire cycle within 45
minutes when a 12-15 minute sterilization period
is used. Autoclave depressurizes slowly to
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3.9

Qc

3.8.1 Conductivity mater is calibrated monthly
~with a 0.01 M KCI sclution (See Method 120.1
in Methods for Chemical Analyses of Water and

Wastes, 1979, EPA B00/4-78-020 {revised

1883); or Section 205, “Conductwity”, pp. 76-
80, in Standard Methods for the Exarnination of
. Water and Wastewater (16th ed.}), 1885).

Refrigerator
3.9.1 Refrigerator maintains a temperature of
1° to 5°C. Thermometer graduated in at least
_1°C increments with the thermometer bulb
immersed in liquid. B ’
3.8.2 Record temperatures for days in use at
‘least once per day.




3.10 inocuiating Equipment
Metal or plastic loops,
sterilized by dry heat. The metal inoculating loops
and’/cr needles are mada. of nickel alloy or platinum.

3.11 Membrane Filtration Equipment (if MF
procedure is used)

3.11.1  MF units are stainless steel,
autoclavable glastic, not scratched or corroded,
and do not leak, .

3.11.2 10X to 15X magnification device with
filucrescent light source used 10 count sheen
colonies. - L

3.11.3 Membrane filters approved by the
manufacturer for total coliform water analysis.
Approval based on data from tasts for toxicity,
recovery, retention, and absence of growth-
promoting substances. Fiiters are cellulose
ester, white, gridmarked, 47 mm diameter, and
0.45 um pore sizé, or alternate pore sizes if
manufacturer provides performance data egual
to or better than the 0.45 gm pore size.
Membrane filters are purchased presterl ized or
autoclaved before use. -

3.11.4 Record the lot number and date
received for membrane filters. If the quality and
performance of membrane filters are
questionabie, new Io¥{s) of membrane filters can
be checked by comparing recovery of coliform
arganigsms against membrane fiiters from a
previously acceptable lot. (Suggested
procedure: Obtain a natural coliferm-positive
water sample or prepare a laboratory water
sample using a pure ccliform culture. New lots
of membrane filters are evaluated by passing a
sufficient voluma of water sample through a

QcC

membrane filter from a new lot and a membrane

filter known to be acceptable so that 30 to 80
coliform colonies are observed on the
acceptable membrane filter after 24 hours
incubation at 35°C. The colony counts on the
membranes are avaluated using the formula:

A-B-1 .
—— wherg

VA TR

Critical value™ =

A is the count on the acceptable membrans filter, and
B is the count on the membrane filter from a new lot.

"Hald, Statistical Theory with Engineermng Apphcations. John
Wiley and Sons, Inc., New York, NY, 7880, p. 725.

or wood apphcator sticks.

glass, or
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f the critical value is not less than '1.58,
membranes should be_considered unacceptable.)
Unacceptable membrane filters are returned to the
vendor with a reguest to replace these with
membrane filters from a different lot number.
Replacerment membranes are submitted to the same
comparative procedure. (This comparative procedure
will demonstrate gross differences between the
membrares: other. more stringent comparative
procedures_are acceptable).

QC 3.11.8 Check sterility of each lot number of
memiranes by placing one_membrane in 30 mL
velume of non-selective broth medium ({e.g.,
tryptic soy broth) and check for growth after 24
hours ircubation at 35° £ 0.5°C.

3.12 Cuiture Dishes (loose or tight lid)

3.12.1 Use presterilized plastic or sterilizable
glass culture dishes. To maintain sterility of
glass culture dishes, use stainless steel or
aluminum canisters, or wrap dishes in a heavy
alurminum foil or char-resistant paper,

3.12.2 Incubate loose-lid dishes in a tight-
fitting container; =.g.. plastic vegetable crisper,
to prevent dehydraticn of membrane filter and
medium.

3.12.3 Reseal openad packs of disposable
culture dishes between major use periods.

3.13 Pipets
3.13.1 To sterilize and maintain sterility of
glass pipets, use stainless steel or aluminum
canisters, or wrap individual pipets in char-
resistant paper.

3.13.2 PFipets have legible markmgs and are
not chipped nor stched.

3.13.3 Opened packs of disposable sterile
pipets are resealed between major use periods.

3.14 Cuiture Tubes and Closures
3.14.1  Tubes are made of borosilicate glass or
other corrosion-resistant glass. I

3.14.2 Culture tubss used for Presumptive
- Test in the Multiple Tube _Fermentation
Technigue (MPN) are of a sufficient size to
T contain medium plus sample without being more
than threge quarters full.

the new =




3.15

3.76

3.14.3 Tube closures are stainiess siael,
plastic, aluminum, or screw caps with non-toxic
liners. Cotton piugs arae not acceptabla.

Sample Containers

3.15.1 Sample bottles are wide mouth plastic
or nan-corrcsive glass with a non-
leaking ground giass stopper or a cap
with a non-toxi¢ liner which will
withstand repeated sterilization, or other
EPA-approved sample containers.
Capacity of sample containers is at
least 120 mL {4 oz.).

3.15.2 Glass stopperad bottle closures are
covered with aluminum ol or char-resistant
paper for sterilization,

Glassware and Plasticware

3.18.1
corrosion-resistant giass and free of chips and
cracks. Markings on graduated cylinders and
pipets are legible. Plastic items are clear and
non-toxic.

3.18.2 (Qraduated cylinders for measurement
of sample volumes have a tolerance of 2.5% or
less.

3.16.3 Pipets delivering volumes of 10 miL or
less are accurate within 8 2.5% iolerance or
less. - -

4. General Laboratory Practices
4.1 Sterilization Procedures

4.1.1 The times for autoclaving materials at
121°C are listed below. Except for membrane
fikers and pads and carbohydrate-containing
media, indicated times are minimal timas which
may necessitate adjusiment depending upon
volumes, containers, and ioads.

Glassware is borosilicate glass or cther .

Time
ftern (minutes)

Membrane filters & pads i 10— - ..
Carbohydrate contaming media 12-15
Contarrinated test materials 3
Membrans filter assemblies 15
Sample collection bottles 15
Individual giassware 15
Dilution water blank R B 15
Rinse water ' 15

4.1.2 Remove autoclaved membrane filters and
pads and all media immediately after completion
of sterilization cycle.
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4.1.3 Membrana filter equipment 15 autoclaved
at the start_of the first filtration series of each
day and after each filtraticn series. A filtration
seties ends when 30 minutes or longer elapse
between individual sampie filtration.

4.1.4 Membrane filter assemblies may be

.exposed to UV irradiation [germicidal lamp,

2537 angstroms) cr submerged in bailing water
for approximately two minutes if bactenal carry-
over between individual samgple filtration
becomes a problem. (Filter assemblies
submerged in beiling water are cooled to room
temperature before fiitering sample.)

4.2 Sampie Containers

QC

421 Add sodium thiosulfate (Na;S:0s;
Anhydrous, 100 mgl) to sample containers
before sterlization (0.1 mL of 10% NagzS5;03
solution par 120 mi capacity).

4.2.2 Select at least one sample container at
random from sach batch of sterile sample
bottles, or other EPA-approved containers, and
confirm sterility by adding approximately a 25
ml volume of a sterile non-selective broth {e.g.,
tryptic soy, trypticase soy, or tryptone broth).
Incubate at 35° £ 0.5°C for 24 hours and cheack
for growth.

4.3 Reégent Water

QcC

4.3.1 Use only satisfactorily tested reagsnt
water from stills or deionization units to prepare

‘media, reagents, and dilution/rinse watar for

performing bacteriological analyses.

4.3.2 Test the quality of the reagent water or

" have it tested by a certified laboratory to assure

it rifeBts the criteria in the tabla below.

4.4 Dilution/Rinse Water

4.4.1 Prepare stock buffer solution or peptone
water using reagent grade according to
Standard Methods for the Exarnination of Water
and Wastewater, 16th edition, p 855.

442 Stock buffer is autoclaved or filter-

_ stertlized. Label and date containers. Ensure

__ solution (81.1 g MgClz -
_reagent water.

Qc

-stored stock buffer is free of turtudity.

4.4.3 Dilution/rinse water is prepared by adding
1.25 mL volume of stock buffer solution and 5
mbL volume of magnasium chloride {MgClz)
& HpCQ/L) per liter of

4.4.4 Check each batch of dilutionrinse water
for sterility by adding 50 mL of water to a 50 mL
of a double strength non-selective broth {a.g.,
tryptic soy, trypticase soy or tryptose broth).




Parameter Limits . Frequency
Conductivity > 0.5 megohms Monthly
resistance ¢or < 2
micrombos/cm at
25°C
Pt, Cd, Cr, Cu, Not greater than Annually
Ni, Zn 0.05 mg/L per o
contarminant,
Collectively, no
greater than 0.1
- mg/t
Total Chlorine  Nondetectabls Monthly
Residuall _ ] -
Heterotrephic < 500/mL Monthiy
Plate Count2
Quality of Ratio 0.8-3.0 Annually

Reagent Water?

1DPD Method not requrred if source water 15 not chleﬂnated

2Pour Plate Method.

3Test for Dagteripiagical quahty of reagent water (Srandaro’
Methods for the Exarmination of Water and Wasféwater, 18th
Edition p. 835; aiso Microbiological Methods for Monitoring the

Environment, E?A-sows-?a-m?, p.200).

Control water for test 18

defined as double distilled water using a glass still,

4.5

QC

4.6

Incubate at 35° + 0.5°C for 24 hours and check
for growth.

Glassware Washing
451 Use dlstllled or delomzed water for final
rinse. -

4.5.2 Perform the Inhibitory Residue Test
{Standard Methods for the Examination of Water
and Wastewater, 16th eadition, p. 834, and
Microbiological Methods for Monitoring the
Environment, U.8. EPA-600/8-78-017 p. 199) on
the initial use of a washing compound and

whenever a different formulation of washing

compound, or washing procedure, is used to
ensure that glassware is free of toxic residue.

Media— General Requirements

4.6.1 Use of dehvydrated or prepared media
manufactured commercially is strongly
recommended due to concern about quality
control. Store dehydrated media in a cool, dry
location and discard caked or discolored
dehydrated media.

maonths. Discard dehydrated media that has

passed the manufacturer's expiration date.

Qc

4.6.2 Date bottles of dehydrated media upon

receipt and also when initially opened. Discard
dehydrated media $ manths after opening; if
stored in a desiccator, storage is extended to 12
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4.8,3 For media prepared In ‘the laboratory,
record the date of preparation, type of medium,
ot _number, sterilization time and ternperature,
final pH, technician's initials.

4.6.4 For liquid media prepared commercially,
record date received, type of medium, lot
number, and pH verification. Discard medium by
manufacturer’s expiration dats.

4,7 Membrane Filter (MF) Media (needed only if

“laboratory conducts MF procedure)

4.7.1 Use m-Endo broth or agar or m-Endo
LES btroth or agar in the single step or
enrichment techniques. Ensure that ethanol
used in rehydration procedure is not denatured.
Prepare medium in g sterile flask and use a
boiling water bath or, if constantly attended, a
hot plate with a stir bar to bring medium just to
the boiling_point. Do not boil medium. Final pH
7.2 + Q.2

472 Refrigerate MF broth no longer than '96

hours, poured MF agar plates no ienger than 2.

weeks, and ampouled m-Endo broth in
accordance with manufacturer’'s expiration date.

4.8 Multiple Tube Fermentation Technique (MPN
or MTF) Media

4.8.1 Double strength lauryl tryptose broth or
lactose broth is used in the Presumptive Test
and single strength brilliant green lactose vile

- (BGLB) broth in the Confirmed Test. Dispense

broth medium volume of not less than 10 mL
per tube and autoctave media at 121° C for 12-
15 minutes. Final pH 6.8 £ 0.2 {7.2 + 0.2 for
BGLE broth).

4.8.2 If MPN meadia are refrigerated after
sterilization, incubate overnight at 35°C before
use. Discard tubes showing growth and/or

- bubbles. Use MPN media prepared in tubes with

loose-fitting closures within one week. Store

_ brath media in screw cap tubes no longer than

3 months, provided media are stored in dark.
Discard media if evaporation exceeds 10% of
original volume.

4,8.3 Use m-Endo agar, m-Endo LES agar, or
Levine Ecsin Methylene Blue (EMB) agar for the
Completed Test although the m-Endo LES agar
is the medium of choice. Dissclve, using a
sterile flask, in a boiling water bath (or direct
heat if constantly attended} to bring medium just
to the boiling peint. De not autoclave, Final pH

7.2 + 0.2. Medium may be stored refrigerated -

for two weeks. if EMB agar is used for




Completed Test, either dissolve in a sterile flask .

using a boiling water bath {or direct heat if
constantly attended) and bring medium to

boiling point or autoclave medium at 121°C for .

12-15 minutes. Final pH 7.1 £ 0.2. Use non-
autoctaved medium on day of preparation; do
not store. Refrigerate autoclaved medium and
use within two weeks.

4.9 Heterotrophic Plate Count (HPC) Medium

Autoclave HPC agar at 121°C for 15 minutes,
depending upen volume. Final pH 7.0 +# 0.2. Temper
melted agar at 44°-46°C before pouring. Hold meited

agar no longer than 8 hours. Do not melt sterile agar

medium more than once.

5. Analytical Methodology

Note: on 12/31/80, significant changes will be made in
this section to conform with the requirements of the
ravised total coliform rule. .

5.1 EPA Approval

Approved analytical methodology is specified in the
National Primary Drinking Water Regulations.
Alternate methods must have EPA approval,

5.2 MF Procedure
5.21 Shake sample vigorously hefore
analyzing. Sample volumas analyzed by the MF
procedure must be 100 mL + 2.5 mL,

5.2.2 Confluent growth is defined as bacterial
growth with or without shesn covering the entire
membrane filter. TNTC (too numaerous to count)
is defined as greater than 200 total bacterial
colonies on the membrane filter.

5.2.3 Samples resulting in confluent growth or

TNTC with less than five distinguishable sheen:

colonies are invalid. Record as "confluent
growth™ or "TNTC" with the number
discernable sheen colonies and request an
additional sample irom the same sampling site.

5.2.4 Samples resulting in confluent growth or
TNTC with five or more distinguishable sheen
colonies may be a MCL violation. Report as
"confluant growth” or "TNTC" with the number
of distinguishable sheen colonies.

8.25 Vernify all sheen colonies for all
unsatisfactory samples (>4 colonies/100 mlL)

regardless of the amount of sheen when the .

number of the sheen colonies is § or more up to
10/100 mL. When the number of sheen coleonies
exceeds 10/100 mL, randomily pick 10 colonias
for verification.

of .
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5.2.6 Verify sheen colonies using aither single
strength lactose or LTB and then single strength
BGLB media (same media used in MPN
procedure), or EPA-approved cytochrome
oxidase and f-galactosidass rapid test
procedure.

5.2.7 Adjust initial counts based only upon

verification data.
QC 5.2.8 Conduct MF sterility check at the
beginning and the end of each fitration series. If
controls indicate contamination, reject all data
from affected samples and request immediate
resampling.
QC 5.2.9 Laboratories which conduct the MF
procedure and have two or more analysts
should analyze one known coliform-positive
sample monthly and each analyst shouid count
the sheen colonies on the same membrane.
The sheen colony counts should agrae within
10%.

5.3 MPN Procedure

5.3.1 Conduct MPN Completed Test, quarterly,
on not less than 10% of all unsatisfactory
samples (> three positive confirmed tubes).
Gram-staining is optional for potable water
samples.

£.3.2 For unsatisfactory samples, adjust the
number of positive confirmed tubes on the basis
of the Compieted Test.

5.3.3 If the MPN test is used on water supplies
that have a history of confluent growth or TNTC
by the MF procedure, all presumptive tubes with
heavy growth without gas production are
submitted to the Confirmed Test to check for
caliform suppression.

5.3.4 If no positive tubes result from potable
water samplas, perform the MPN procedure,
quarterly, on a known coliform-positive sample.
Confirm the positive presumptive tubes and
perform the Completed Test on all positive
confirmad tubes.

QcC

54 Minimal Medium ONPG-MUG (MMO-MUG)
Test
5.4.1 When using bulk medium, prepare and
sncubate a control for each analysis o
detarmine whether the medium has been
contaminated. Control should consist of a test
tube with the MMO-MUG medium to which
" Tsterile waler has been added.

QC 5.4.2 Check each lot of medium with a total
coliform-positive control {e.g.. Klebsiella




prieurnonia) and a total coliform-negative control
(e.q.. Pseudomonas aerugingsa).

5.4.3 incubate at 35° + 0.5°C for 24 hours, A
yellow color in the medium indicates the
presence of total coliforms.

5.4.4 After incubation for 24 hours, if the

sammple color is indeterminate using a reference
comparator, reincubate for another four hours
{up to but nct more than 28 hours). If the
sample color remains indeterminate, the
laboratory should consider the sample invalid
and request another sampie from the same site.

5.4.5 Laboratories are strongly encouraged to
perform parailel testing between the MMO-MUG
Test and ancther EPA- approved procsdure for
enumerating total coliforms for at least several
months and/er over ssveral seasons to assess
the effectiveness of the MMG-MUG Test for the
wide variety of water iypes submitted for
analysis. R -

QcC

5.5 HPC Procedure
5.5.1 Use the pour plate method o determing
the HPC for potable water samples,

5.5.2 For mdst potable water samples,
countable plates can be obtained by plating 1.0
mb or 0.1 mL volume of the undiluted sample.

5.5.3 Aseptically pipet sample into boitom of
100 mm x 15 mm petri dish. Add 12-12 mL of
tempered melted (44°-48°C) HPC agar to sach
petri dish. Mix the 'sample and melted agar
carefully to avoid spiilage. After agar plates have
solidified on a level surface, invert plates and
incubate at 35°+ 0.5°C for 48 # 3 hours.
Stack plates in incubator to allow proper air
circufation to maintain uniform incubation
ternperature. Do not stack plates more than four
high.

£.5.4 Count colonies manually using a counting
aid such as a Quebec colony counter. Consider
only plates having 30 to 300 colgnies in
determining plate count, except for plates
inoculated with 1.0 mlL volume of undiluted
sample. Counts less than 30 for such plates are
acceptable. (Fully automatic colony counters are
ngt suitable because of the size and small
number cf colonies observed when potable
water fs analyzed for HPC.)

55,5 Check each batch of HPC agar for
sterility by pouring initial and final  control
plates. Reject data if controis are contaminated.

6. Sample Collection, Handling, and
Preservation
(Applicable to those laboratories that coilect samples;

all laboratories ara respansible for paragraphs 6.4 and
6.5)

6.7 Sample Collector

Collector is trained in sampling procedures and, if
required, dpproved by the appropriate reguiatory
authority or its designated representative.

6.2 Sampling -

Samples must be representative of the potable water
distribution system. Water taps used for sampling are
free of aerators, strainers, hose attachmerts, mixing
type faucets, and purification devices. Maintain a
steady water flow for at least 2 minutes to clzar the
service ling before sampling. Collect at least a 100
mL sample volume, allow at least 1/2-inch air space
to facilitate mixing of sample by shaking.

6.3 Sample Icing
Sample coflectors who deliver samples directly to the
laboratory should ice samples immediately after

_sample collection.

6.4 Sample Holding/Travel Time

Holding/ravel time between sampling and zanalysis is
not to exceed 30 hours. If laboratory is required by
State regulation to analyze samples after 30 hours
and up to 48 hours, the laboratory is to indicate that
the data may be invalid because of excessive delay
before sample processing. No samples received after
48 houwrs are to be analyzed for compliance. All
samples received in the izberatory are to be analyzed
cn the day of receipt. T

6.5 Report Form

Immediately after coilection, enter on the sample
report form the sample site location, sample type
{e.g., routine, check), date and time of collection, free
chioring residual, cellector’s initials, and any remarks.

- Also include the date and time of sample arrival at the
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laboratory and the date and time analysis begins.
Record additional information as required by the
National Primary Drinking Water Regulations.

6.6 Chain-of-Custbdy
Follow applicable State regulations pertaining to
chain-of-custody.

7. Quality Assurance

The izboratory prepares and follows_-a written QA plan
(see Chapter III's discussion of QA plans) which is to
be available for inspection by the certification officer.




8. Records and Data Reporting

Records of microbiological analyses are kept by the
laboratory or are accessible to the laboratory for at
least tive years. Actual laboratory reports may be
kept, or data may be transferred to
summaries, provided that the following information is
included: S -

¢ Date, place, and timg of sampling, name of
persons who collected the sample.

¢ |dentification of sample as to whether it is a
routine distribution systemn sample, check sample,
raw or process water sample, or other special
purpose sample.

e Date and time of sample receipt and analysis.

& Llaboratory and persons responsible for
performing analysis. '

®  Analvtical technigqua/method used

® Hesults of analysis. Base results of coliform

analyses on data from Confirmed Test or

tabular

Completed Test {for MPN Technigue). Base MF
results on initial counts or verified counts.

9. Action Response to Laboratory
Results

9.1 Notification of Authorities
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“Promptly notify the praper authorities of unsatisfactory

results on the basis of Confirmed Test (for MPN
Tachnique) or unverified MF coliform data.

9.2 Adjustments in Coliform Counts

Although check sampling 15 to be initiated on the
basis of MPN Confirmad Test and unverfied MF
coliform counts, data used to dstermine monthly
compliance may be adjusted by using the MPN
Completed Test and/or verified MF rasults.

9.3 High Concentrations of Non-Coliform
Organisms

Alert proper authorities to the occurrence of high

background levels of non-coliform erganisms

observed by the MF procedure, or turbid tubes

lacking gas using the MPN procedure.




R

Sample Forms for On-Site Evaiuation of Laboratories Analyiihg Public Water Supplies —Microbiology

Laboratory

Street -

City i N State

Telephone Number : _ ] o

Survey by
Affiliation L o , -
Date _
Codes for Marking On-Site Evaluation Forms
S - Satisfactory X - Unsatisfactory U - Undetermined NA - Not Applicable
1. Personnel o . . , L
Academic
Time in Present | Training and/or Present Experience

Pasition/Title Name Position Dagree Specialty (years/area)
Laboratory
Director
Supervisor/
Consultant

Professional
{ncte discipling)

Technician/ .
Analyst
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2. Laboratory Faciiities

Laboratory facilities clean, temperature and humidity controtied
Adequate lighting at bench top

Laboratary has provision for dispesal of microbiclegical wastes

3. Laboratorv Equicment, Supplies, and Materials

3.1 pH Meter

Manufacturer , Model!

Accuracy + 0.1 units
Scale graduation, 0.1 units

Maintaing electrades according to manufacturer s
recommendations ) ST L

pH buffer solution aliquets used only once

QC Commercial buffer solutions dated when received and
discarded before expiration date

QcC Standardize pH meter each use peried with
pH 7.0 and 4.0 standard buffer

3.2 Balances {Top Loader or Pan)

Manufacturer _ Model

Detects 100 mg at a 150 gram load

QcC Calibrate balance monthly using Class S or S-1 reference
weights or weights traceabie to Class S or 5-1 weights.
If non-reference weights are used, calibrate non-reference
weights with Class S or S-1 reference weights

QcC Correction data available with S or 3-1 weights

Qc Annual service contract or internal maintenance
protocel and record maintained

3.3 Temperature Monitoring Device

Use glass/mercury or dial thermometer in mcubator.
Units graduated in no more than 0.5°C increments

No separation in mercury column

Qc Check calibration of glass/mercury thermometers annually
and dial thermomeaters guarterly at the temperature used
against a reference NBS thermometer or one meetmg the
requirements of NBS Monograph 180 o L )
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Qc

Recalibrats continuous recording devices used to monitor

incubator temperature annually against a NBS thermometer or

one meeting the requirements of NBS Monograph 150

3.4 Incubator Unit

Manufacturer

QC

3.5 Autoclave

Manufacturer

QcC

QC
QC

Qc

Mcdel

Maintains internal temperature of 35° + 0.5°C

Place thermometers on top and bottom shelves in
use area of non-portable mcubators

Immerse thermometer bulb in liquid

Culture dishes and tubes fit snugly in aluminum
block incubator

Record temperature twice daily for days in use, with
readings separated by at least four hours

Mode!

Temperature gauge with sensor on exhaust
Operational safety valve
Maintains sterilization temperature during cycle

Completes entire cycle within 45 minutes when a
12-15 minute sterilization period is used

Depressurizas slowly to insure media do not boil
over and bubbles do not form in fermentation tubes

Record date, contents, sterilization time, and
temperature for each cycle

Establish service contract or internal maintenance protocol

Heat-sensitive tape, spore sfrips or ai“npoules, or Maximum
temperaiure registering thermometer used during each
autoclave cycle )

Check automatic timing mechanism accuracy with
stop-watch quarterly

3.6 Hot Air Oven

Manufacturer

Qc

Model

Hot air oven maintains a temperature of 170%-180°C
Thermometer graduated in no more than 10°C increments
Place thermometer bulb in sand

Records include_date, sterilization tims, and
tempearature of each cycle
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3.7 Colony Counter

Manufacturer O _ e Maods]

A dark field colony counter available to count

Heterotrophic Plate Count colonies
3.8 Conductvity Meter

Manufacturer __ - . e o oo o Nodsl

Suitable for checking laboratory pure water. Readable in

ohms or mhos, has a range of 2 ohms to 2 megohms or
equivalent micromhos .. 2% oo -

QC Conductivity meter is calibrated monthly with a’

0.01 M KCI solution

3.9 Reirigerator(s)

Manufacturer ' ] Model

Maintains temperatures of 1° to 5°C

Thermemeter(s) graduated in 1°C incraments or less

Thermometer bulb(s) immersed in liquid

QcC Temperature recorded for days in use

3.10 Inoculating Equiprment

Metal or ptastic loops, or applicator sticks sterilized by dry heat

Metal loops and/er needles are made of nickal alloy or platinum
3.11 Membrane Filtration Equipment, Membrane Filters and Pads

Manufacturer - Modei

MF units of stainless steel, glass, or autaclavable plastic

Units do not feak, not scratched or corroded

10 to 15X magnification device with fluorescent light source

Farcep tips without corrugations

Membrane filters from cellulose ester material, white,

gridmarked, 47 mm diameter, 0.45 um pore size

Alternate pora size used

Membrane filters recommended by manufacturer for

total coliform analysis

Membrane filters and pads are purchased presterilized

or autociaved before use : . Lol

QC Record lot numbers of membrane filters and date received
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QC Determine sterility of each lot of membrane filters by placing
one mermbrane filter in non-selective_broth medium

3.12 Culture dishes : } o -
Use presterilized plastic or sterilized glass dishes
Incubate locse-lid dishes in a tight fitting container

Sterilize glass culture dishes in stainless steel or aluminum
canisters ar in heavy aluminum foll or char-resistant paper

Raseal open packs of disposable culture dishes between uses

3.13 Pipets ' : . . B}

Sterilize glass pipets in stzinless steel or aluminum canisters
or individua! pipets wrapped in char-resistant paper

Resaal packs of di sposable sterile pipets between
major use periods :

Pipets not etched, mouthpiece and tip are not
chipped, graduation markings legible

3.14 Culture Tubes and Closures
Tubes are borosilicate glass or other corrosion-resistant giésé

Culture tubes are of sufficient size that medium
plus sample doas not exceed 3/4 full

Closures are stainless steel, plastic, aluminum, or
screw caps with non-toxic liner

3.156 Sampie Containers
Capacity at least 120 mL (4 oz)
Sample bottles are wide mouth plastic with 2 non-toxic
cap liner, or borosilicate glass with a ground glass stopper,
or other EPA-approved sample containers such as
single-service sterilized plastic sampling bags with
scdium thiosulfate

Cover glass-stoppered bottle top with alurminum
foil or char-resistant paper prior to sterilization

3.16 Glassware and Plasticware
Glass made of borosilicate or cther corrosion-resistant glass
Fres of chips and cracks
Graduation marks are lééibl_e :
Plastic items are clear and non-texic

Graduated cylinders used to measure sample
volume have a 2.6% tolerance or lass
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Pipets used to measure sample volumes have a
2.5% tolerance or less - -

4. General Laboratory Practices R

4.1  Autoclave Sterilization Procedures at 121°C

ltem — - Time
Membrane filter and pads o L 10 min
Carbohydrate media 12-15 min
Contaminated test materials™ =~ o T T T T T 30 min
Membrane filter assemblies : - R 15 min
Sample collection bottles im0 — e — 15 1IN
Individual glassware 15 min
Dilution water blanks — . - 15min
Rinse water N 15 min_

Remove autoclaved MF filters and pads and

all media immediately after sterilization cycle

Membrane filter agsamblies are auioclaved at

start of each filtration series S o e oo
4,2 Sample Containers

Stock 10% sodium thiosulfate solution free of turbidity

Add sodium thiosuifate to samp!e contamers

prior to steriization T

Sterilized sampling bags contain sodium thiosulfate

Qc Determine sterility of each lot of sample botiles or presterilized

sample bags by adding non-selective broth, incubating at 35°C
for 24 hours and checking for growth

4.3 Heagent Water

Use reagent water to prepare media, reagents, and

dilution/rinse water

QC Reagent water is tested 1o assura the following ~ ~ —

mirdmum criteria are met: o R

Parameter ) Limits Frequenc
Conductivity - > 0.5 megochms or  monthly -——
< 2 micromhos at

25°C
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4.4

4.5

Metais—Fb . Cd, Cr, Not greater than - annuaily
Cu, Ni, Zn 0.05 mg.L. per con- ,
taminant. Collec-
tively not greater

than 0.1 mg:L
Total chlorine T Nome detected . monthly
residual . . o -
Heterotrophic < 500/mL : . monthly
Piate Count
Bactericlogical ) ) Ratio 0.8-3.0 annuaily
guality of T ;

reagent water _ . . S - e ==
Dilution/Rinse Water

Prepare stock buffer solution or peptone water

according to Standard Methods, 18th Edition, p. 855

Stock buffer autoclaved or filtter sterilized, labeled,
dated, and free of turbidity

10% peptons stock solution autoclaved, or filter

sterilized, labeled, dated, and frea of turbidity

Prepare dilution/rinse water by adding 1.25 mL velums of

stock butfer solution and 5 mL volume of MgClz stock solution
per liter of laboratory pure water

Prepare 0.1% peptone water by adding 10 mL of 10%

stock solution per liter of laboratory pure water

QC pH of stock phosphate buffer solution is 7.2 & 0.2

QC pH of peptone water is 6.8 + 0.2

QC Check dilution/rinse water for sterllity

Glasswars Washing

Use distilled or deignized water for final rinse . ; ‘ o

Qc Perferm inhibitory residue test on clean glasswars

4.6 Media (General Requirements)

Cemmercially available dehydrated or prepared media used

Dehydrated media storad in cool, dry logation

"Caked" or discolored. dehydrated media discarded -

Date dehydrated media when received and when

initially opened

Discard dehydrated media that has passed tha 3
manufacturer's expiration date
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Discard opened dehydrated media aftier 8§ months;
if stored in a desiceator, storage is extended to 12 months

QC Media Preparation Records include:

{a) Date of praparation

{b) Type of media

{c) Lot number

{d) Sterilization time and temperature

{g) Final pH - _

(f) Technician's initials

4.7 Membrane Filter Media

M-Endo or M-Endo LES breth or agar, final pH 7.2 + 0.2

Dissolution of m-Ende broth or agar and m-Eado agar LES:
(a) Boiiing water bath
(b} Hot plate with stir bar, constantly attended

Prepare and store media in sterile flasks

Use only 85% ethanol, not denatured

Refrigerate membrane filter broth no longer than 36 hours

Rafrigerate membrane filter poured agar piates
no longer than 2 weaks

Ampoulsed m-Endo broth refrigerated in accordance
with manufacturer's expiration date

4.8 Multiple Tube Fermentation {MPN or MTF) Technique Media
Lauryl tryptose (lauryl sulfate) broth
Lactose broth
Dispenss broth medium in volumes not less than 10 mbtube

Use MPN media in tubas with loose-fitting ciosures within
ons week

Store MPN media in screw cap tubes noc longer than three months;
discard if evaporation excesads 10% of onginal volume

Cvernight incubation at 35°C of refrigerated stenhzed
MPN media

Lauryl tryptose (lauryl sulfate) broth:

Autoclave at 121°C for 12-15 minutes doubls, strength;
final pH 6.8 = 0.2
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Lactose broth:

Autoclave at 121°C for 12-15 miritles, doutle streng(h
final pH 6.7 £ 0.2 : -

Brilliant green lactose bile broth: L
Autoclave at 121°C for 12-15 minutes; final pH 7.2 +-0.2
Levine's Eosin Methyiene Blue (EMB) agar (Complated Test):
Autoclave at 121°C for 12-15 minutes (storse refrigerated
two weeks) or use boiling water bath or diract heat for _ .o
dissciution (use same day); finai pH 7.1 £ 0.2 .

m-Ende LES agar (Completad Test)

Prepare medium in a sterile flask using boiling water bath or
direct heat to boiling point; final pH 7.2 + 0.2

4.8 Heterotrophnc Plate Count (HPC) Med:um
Temper meited agar {44° - 46 C) before pouring
Meflted agar held no longer than 8 hours
Do not melt sterile medium more than once

Autoclave at 121°C for 15 minutes, time adjusted
depending on volume

Final pH 7.0 + 0.2

5, Analvtical Mathodology

5.1 Approved methads used as referenced in 40 CFR 141 "Naticnal Primary
Drinking Water Regulations."” Alternate methods, if applicable,
have EPA approval
5.2 _Membrane Filter Technique
Filter funnels and receptacle sterile at start of series
Shake sample vigorously
Examine 100 mL + 2.5 mL of sample

Rinse funnel by flushing several 20 to 30 - ML portions of
sterile buffered water through membrane filter

Remove MF with a sterile forceps, grasping the area cutside
the ei"fect ve filiering area _

Roll MF onto medium pad or agar so air bubbies are not formed
incubation Conditions: -
Tetal incubation time 22 to 24 hours at 35° + 0.5°C

Incubate in high humidity or in tight fithng culture dishes
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Colony Counting: i - - T =T

Fluorescent light positioned for maximum reflection of
colonies with sheen .

Colonies uniformly dispersed over effective filtration area
Coliforms reported as celiform number per 100 mL

Confluent growth —membrane covered with bacterial
growth; TNTC —graater than 200 total bacterial colonies

if reported as confluent growth or TNTC with less than
5 coliforms, request another sample from same
sampling site _

if reported as confluent growth or TNTC with 5 or more
coliforms, request check samples

Verification procedure conducted on all unsatisfactory samples
{>4 colones/100 mL)

Use lactose broth or laury! tryptose broth and confirm by
BGLB media or EPA-approved rapid test

Adjust initial counts based on verification”

QC Conduct MF sterility check at beginning and end of each
filtration series i '

QcC Analysts agree within 10% on the number of sheen
colonias on same membrane filter

5.3 Total Coliform Multiple-Tube Fermentation Technique
Total Coliform Presumptive Phase
Five standard poriions, either 10 or 100 mlL
Sample shaken vigorously before test
Tubes incubated at 38° £ 0.5°C for 24 # 2 hours
Examifigd for gas (any size bubble)
24-hour gas-positive tube submitted to confirmed phase
Negative tubes returmed to incubator -

Examined for gas at 48 + 3 hours; positive tubes
submitted to confirmed phase

Total Coliform Confirmed Phase e T
Prasumptive positive tubes shaken gently or mixed by rotating

Qrié joopful or ene dip of applicator transferred fram
prasumptive positive tube to BGLE broth

Incubated at 35° £ 0.5°C; checked at 24 hours for
gas production
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Negative tubes reincubated for additicnal 24 hours;
checked for gas production

Results recorded: MPN vaiue calculated

Total Coliform Completad Test
Completed Test conducted quarterly on not less than 10%
of all unsatisfactory samples { = three positive confirmed

tubes)

Positive confirmed tubes streaked on m-Endo, m:= Ende
LES, or EMB ager plates for colony isolation '

Incubated at 35° + 0.5°C for 24 + 2 hours

Growth from coliform colonies inoculated into lactose
or LTB medium, incubated at 35° + 0.5°C and observed for
gas production within 48 hours

Adjust the number of positive confirmed tubes on the
basis of the Completed Test

5.4 Minimal Medium ONPG-MUG {(MMO-MUG) Test
When using bulk medium, each analysis or series of analyses
includes a control consisting of tast tube with MMO-MUG
medium to which sterile water has been added

Each lot of medium chacked with a total coliferm-positive
control and a total coliform-negative controt

Tubes incubated at 35° + 0.5°C for 24 hours and examinad
for production of yeilow color

If test is indeterminate after 24 hours, the sample 7
is reincubated for another 4 hours (Up ¢ but not more than
28 hours)

if sample cclor {s indeterminate after 28 hours, sample is
invalidated

Parallel testing between MMO-MUG Test and another
EPA-approved procedurs for enumerating totai coliforms
conducted for several months
5.5 Heterotraphic Plate Count (HPC) Procedure

" Pour plate method used o determine HPC
Shake sample vigorcusly
Velume plated is between 0.1 mL and 1.0 mL
Add agar, tempered to 44°-48°C, and mix agar and sample

Incubate plates in inverted position at 35° + 0.8°C for 48
= 3 hours
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Do not stack plates more than four high
Count colonies using a Quebec_colony counter
Count only plates in countable range, 30-300 colonies

Qc Perform sterility check by pouring an initial and final controf
plate for each container and/or batch of BPC agar

8. Sample Collection. Handling. and Praservation

8.1 Follow sample procedures described in Standard Methods for the
Examination of Water and Wastewater or Microbiological
Methods for Monitoring the Environment,U.S. EPA-B00/8-78-017
6.2 Sample collectors receive training
8.3 Samples representative of distribution system
6.4 Water taps fres of any attachments and mixing type faucets

B.5 Water run to waste for at least twc minutes

8.6 Sample volume is at least 100 mL with sufficient space for
mixing sample

8.7 Sample report form completed by collector
6.8 Samples iced when carrying samples directly to laboratory

6.9 Record date and time of sampie arrival at laboratory and
date and time analysis begins

6.10 Transit time doas not exceed 30 hours
if laboratory is requirsd by State ragulation to examine
samplas after 30 hours and up to 48 hours, data are
indicated as possibly invalid

All sarnples arriving in [aboratory after 48 hours are not
analyzed for compliance use - -

6.11 Compliance with State chain-of-custody reguiations, if required

7. Quality Assurance Program

7.1 Written QA Plan implemented and available for review
7.2 Quality control records maintained for five years
QC 7.3 PE sample is satisfactorily analyzed annually {if availabla)

8. Data Raporting

8.1 Data entered on the sample raport form is checked and initialed
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8.2 Sample report forms are retained b_y'Taboratory or State program
for five years C a

Report forms include identification of sample, date and
time of sample receipt and analysis, laboratery and
person(s) respensible for performing analyses,
analytical method used and results of analysis

Results of analyses

MPN data based.on Confirmed or Completed Test and MF
data based on initial or verified counts

8. Action Response by Laboratory

8.1 Notify the responsible authorities of unsatisfactory resuits
9.2 Notity resporisible autherities of check sample results

8.3 Alert responsible authorities to high non-coliform levels in sample
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Date

Laboratory

Location R

Data Reporting

Evaluator

Itam

! Commants. systermn(s) used, frequency, atc.

Records kept for. 3 years
Agtual laboratory reports

Tabular summary

Information included:
Date

Place of sampling

Time of sampling

Person collecting sample

)

Date of receipt of sample

Date of analysis

Type of analysis

Laboratory and persan
responsible

Method(s} used

Results
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Appendix A
Chain-of-Custody Evaluations

A. introduction ,

Written procedures for sample handling should be
available and followed whenever samples are
collected, transferred, stored, analyzed or destroyed.
For the purposes of litigation, it is necessary 1o have
an accurate written record which can be used to trace
the possession and handling of samples from the
moment of cuollection through analysis. The
procedures defined here represent a means tc satisfy
this requirement.

A sample is’in scmedne’s "custody” if:

1. Itis in cne's actual physical possassion;

2. It is In one’s view, after being in one's
physical possessicn;

3. It is one's physical possession and then
locked up st that no one can tamper with it;

4, It is kept in a secured area, restricted tc

authorized pearsonnel only.

B. Sampling Collection, Handling and
Identification

1. It is important that a minimum number of
persons be involved in sample collecticn and
hangling. Guidelines established in standard
manuals for sample collection preservation
and handiing should be used (e.g., EPA
NPDES Compliance Sampling !nspection
Manual, MCD 51; Standard Methods “for
Examination of Water and Wastewater), Fiald
records should be completed at the time the
sampie s collected and should be signed or
initialed, including the date and time, by the

sample collector(s). Field records should

contain the following information:
a. Unigue sample or log number;
b. Date and time;

c. Source of sample (including name,

location and sample type);

75

d. Preservative used;
e. Analyses requirad;

f.  Name of collector(s);

g Pertinent field data {pH. DO, CI residual,

efc.); and

Serial number on seals and. transportation

cases. .

2. Each sample is identfied by affixing a

pressure sensitive gummed label or-

stancardized tag on the container{s) This
label shouid contain the sample number,
source of sample, preservative used, and the
collecter(s’) initials. Analysis required should
be identified. Where a label is not avatable,
the sample information. should be. written on
the sample container with an. indelible
marking” pen. An example of a sampls

identification tag is illustrated in Figure A-1,

3. The sample container should then be placed
in a transportation case along with the chain-
of-custody record form. pertinent field
records, and analysis request form. The
_transportation case should then be sealed

"~ and iabeled. All records should be filled out
legibly in pen. The use of locked or sealad
chests will eliminate the need for clcse
~control of individual sample containers.
However, there will undoubtedly be ..
occasions when the use _of a chest will be
inccnvenient. On "these ocgasions. the
sampler should place 2 seal around the cap
of the individual sample container which
would indicate tampering if removed.

C. Transfer of Custody and Shipment

1. When transferring the possession of the
-samples, the transferee must sign and record
the date and time on the chain-of-custody
record. Custody transfers, f made 1o a
sample ¢ustodian in the field, should account
for each individual sampie, although samples




may be transferred as a groip. Every person
who takes custody must fill in the appropriate
section of the chain-of-custody record.

2. The field custodian (or field sampler if a

custodian has not been assigned) is
rasponsible for properly packaging and
dispatching samples to the appropriate
laboratery for analysis. This responsibility
includes filling out, dating,” and signing the
appropriate portion of the chain-cf-custody
record. A recommended chain-of-custody
format is illustrated in Figure A-2,

3. All packages sant to the lahoratory should be
accompanied by the chain-of-custody record
and other pertinent forms. A copy of these
forms should be retained by the field
custodian {either carbon or photocaopy).

4, Mailed packages can be registered with

return receipt requested. If packages are sent
by common carrier, receipts should be .

retained as part of the permanent chain-of-
custody documentation.

5. Samples to be transported must be packed
to pravent breakage. If samples are shipped
by mail or by other common carrier, the
shipper must comply with any applicabla
Departrent of Transportation regulations.
{Most water samples are exempt urnless
quantities of preservatives used are greater
than certain levels.) The package must be
sealed or locked to prevent tamparing. Any
evidence of tampering should be readily
detected if adequate seaiing davices are
used.

8. If the field sampler delivers samples to the
laboratory, custody may be relinquished to
laboratory personnel. If appropriate personnel
are not present to receive the samples, they
should be locked in a designated area of the
l[aboratory to prevent tampering. The person
delivaring the samples should make a log
entry stating where and how the samples
were delivered and secured. Laboratory
personnel may then receive custody by

noting in a legbook the absence of evidence

of tampering, unlocking the secured area,
and signing the custody sheet.

D. Laboratory Sample Control
Procedures

Sample contro! procedures ard necessary in the
laboratery from the time of sample receipt to the time
the sample is discarded. The foilowing procedures
are recommendead for the laboratory:
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1.

A_specific person must be designated
custodian and analternate designated to act
as custodian in the custodian's absence. Al
incoming samples must be received by the

‘custodian, who must indicate receipt by

signing the accompanying custody/control
forms and who must retain the signed forms
as permanent records.

~The custodian must maintain a permanent

loghook to receord, for each sample, the
person delivering the sample, the person
receiving the sample, date and time receivad,
source of sample, date the sample was
taken, sample identification log number, how
transmitted to the laboratory, and condition
réceivad (sealed, unsealed, broken containar,
or other pertinant remarks). This iog should
also show the movement of each sample
within the laboratory; i.e., who removed the
sample from the custody area, when 1t was
removed, when it was returned, and when it
was destroyed. A standardized format should
be established for logbook entriss.

A clean, cry, isolated room, building, and/or
refrigerated space that can be securely
focked from the cutside must be designated
as a "custody room.”

The custodian must ensure that heat-
sensitive samples, light-sensitive samples,
radioactive samples, or other sample
materials having wnusuai physical
characteristics, or requirmg special handling,
are properly stored and maintained prior to

. analysts,

Distribution of sampies to the analys:
performing the analysis must be made by the
custodian.

The laboratory area must be maintained as a
secured area, restricted to authorized
personnet oniy.

Laboratory persennel are responsible for the
care and custody of the sample once 1t s
received by them and must be prepared to
testify that the sample was in their
possassion and view or secured In the
laboratory at all times from the moment it
was received from the custodian untl the
time that the analyses are completed.

Once the sample analyses are completed,
the unused portion of the sarmple, together
with all identifying labels, must be returned o
the custodian. The returned tagged sample
must be retained in the custody room until




permissicn to destroy the sample is received
by the custodian.

Samples will be destroyed only upon the order
of the responsible laboratory official when it is

certain that the information is no longer required

or the samples have dsterigrated. (For example,
standard procsdures. should _ingclude discarging
microbiclogical samples aftgr the maximum

7

-

Nt

holding time has elapsed.) The same procadure
s true for sample tags. The logbook should
show when each sample was discarded or if
any sample tag was destroyed.

. Procedures must be estzblished for audits of

sample control information. Records should be
examined to determine traceability,
cempleteness, and accuracy. ’




Figure A-1 Sample Idantification Tag Examplas
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Figure A-2 Chain-of-Custody Record
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Appendix B
Recormmended Protocol for Regions Conducting On-Site Laboratory Evaluations

Before conducting the an-site evaluation, the Region
shall: : S

e Hold a pre-evaluation conference with appropriate
laboratory and fieid activity representatives 1o
establish 2 schedule that would have a minimum
impact on the laboratery activities. -

e Request that a variety of tests be scheduled
during the on-site evaluation.

Arrange for the laboratery staff to be available
during the on-site visit. )

During the on-site visit, the team will:

e FEvaluate the procedures and eguipment used for
those specific analyses for which the laboratory
has requested certification, using the criteria in
this manual.

¢ Review the records and written standard operating
proceduras for compliance with the required
sampling frequency, sample coliection, sample
holding times, and if apprepriate, resample
notification. T ST

Insure that the laboratory has a QA plan in effect
by

— Determifing if the laboratory has written
proceduras (QA plan or eguivaient) for
conducting its guality assurance program.

— Examining the quality assurance data to
determine if the quality assurance program is
being implamentsd.

¢ Complete the on-site checklists and other
evaluation forms during the visit (see Chapters IV,
V, and V).

e Review the results of the evaluation with ths
diractor of the laberatory, the director of Stats
water supply activities, and appropriate staff
meambers, Tha review $hould:
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. — Discuss _any deviations in the observed
proceduras and racerds.

— Recommend changas in equipment and supply
needs, staffing regquirements, and facility
improvernents, iIf necessary.

— Discuss possible assistance the Region can
provide the laboratory.

Evaluation Report for Principal State
Laboratories and Laboratories in Non-
Primacy States

After an on-site inspection, the evaluation team
should prepare a narrative report and action
mamorandum. This report should contain all
information pertinent to the evaluation and also
racommend the certification status for all analyses
evaluated. The report should then be forwarded for
gvaluation to the Regional Director of the
Environmental Services Division and the Regional
Director of the Water Division. After considering the
report, they should transmit it to the Regional
Administrator for actien.

The Regional Adminisirater should decide the

certification status of the laboratory within 30 days -

and notify the State. The State should be sent the
complete repert. If the report indicates that the
laboratory not be given Certified status for an
analysis, the Regional Administrator shall give the
specific reasons.

The narrative report should be attached to each copy
of tha completed evaluation form. it should include
the general headings and information listed below.

Title Page

The title page should contain the following:

Title: Report of an on-site evaluation of the
(name of laboratory)

Al (city, State, and zip code)

On: {date;

By: {name, title, organization, and

address of the certification team)




Certitication Status
List either Certified, "Prowisionally Certified,” or Not
Certified for each contaminant evaluated.

List of Deviations

List each deviation by iterm number used on the’
evaluation checklists. Describe the exact deviation
and recommended changes.

Remarks
Reccmmend improvements which, while not affecting
certification status, would improve laboratory
operation. Other remarks might include reasons for
faling the on-site evaluation, special recognition for
cutstanding performance, and description of unusual
tests. - e

List of Personnel

List name and title of personnel along with the
individual tests that each normally performs. Also
identify the critical laboratory personnel.

Signature
Team mermmnbers should sign the report.

-— Distribution

Copies of this report should be distributed to the
State requesting the evaluation and EMSL-CI or
- EMSL-LV. For local laboratories i non-primacy
States, reports should be distnbuted to appropriata
Regional personnel.

Annuaiiy,_ each Region should submit to ODW a brief
listing of laboratories in tha Region having U.S. EPA

~- - or Stats certification status. The listing should nclude

the names and location of each laboratory, and its
addition, Regions should notify ODW of all changes in
status soon a2fter theay occur so that ODW can
maintain an updated list of cartification status.
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Appendix C
_Abbreviations

CA—Certifying authority. Regional Administrator for
principal State laboratories and laberatories in non-
primacy States; EMSL-ClI and EMSL-LV Reglonal
laboratories. -

CFR—Code of Federa! Regulaticns.

EMSL-CI - Environmental Monitoring Systems
Laboratory in Cincinnati, Chio (CRD).

EMSL-LV—Environmental Monitoring Systemns
Labcratory in Las Vegas, Nevada (ORD).

DWLC —"Drinking Water Laboratory Certification Work
Group.

NEDWR—National Primary Drinking Water
FRegulations.

ODW —Cffice of Drinking Water.

ORD—QOffice of Research and Development.

..PE—Pearformance evaluation,

RREL —Risk Reduction Engineering Laboratory

(CRD)

QA —Cuality assurancs

QAMS —Quality Assurance Management Staff (CRD)
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QC~Quality control




