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FISCAL NCTE FOR PROPCSED RULES

Rule Title: “Public Water Svstems, 64 CSR 3

Type of Rule: P4 Legislative Interpretive Procedural

Agency Department of Health and Address Bulilding 3, Capitol Complex

Human Resources Charlestcn, W. Va. 25305
ANNUAL FISCAL Y=ZaAR

1. Effect of Proposed Rule Increase Decrease Current Ne=xt Theresafter
Estimated Teohal Cost $ $ ] $198,000 $187,000
Personal Services 125,000 125,000
Current Expense 61,000 81,000

Repairs and Alterations
Eguipment 12,000 1,000

Othex

2. Explanation of above estimates.

The Department estimates that additional staff consisting of one
engineer, two data management perscnnel and two technicians will be re-
guired to handle the increased technical and data management responsibil-
ities specified by the new federal reguirements. Current expenses In-
cludes emplovee benefits, travel and routine office operatlional costs.
Egquipment includes office furniture and computer and printing eguipment.

3. Objectives of these zules:

The proposed changes revise and retitle Public Water Systems, Bot-
tled Water, and Laboratory Certification, 64 CSR 3. Scme changes adopt
recent National Primary Drinking Water Regulations and National Secondary
Drinking Water Regulations. Adoption cof these standards will allow the
State tc retain primacy for the national "Safe Drinking Water Act” which
regulates the State's 2,500 public water supply systems. Retaining pri-
macy means that the State, rather than the Federal government, will en-
force compliance with mandatory Federal standards.

Other proposed amendments adopt new State standards, correct errors,
adopt by reference the newest federal standards for drinking water labo-
ratory certification, and make a few stylistic changes.




4. Explanation of Overall Bconomic Impact of Proposed Rule.

A. Economic Impact on State Government.

The added enforcement responsibilities will reguire additional gen-
eral revenue funds. Failure to adopt the revised rule will result in the
loss of approximately $560,000 in federal funding annually and federal,
rather than State, administration ¢f drinking water standards.

B. Economic Impact on Political Subdivisions; Specific Industries; specific Groups
of Ccitizens.

Some public water treatment plants may be reguired to upgrade facil-

ities to meet the new Ifederal treatment reguirements. Cost increases
reguired by the new federal standards will vary widely, depending on the
individual system. Date to provide specific estimates for individual
systems is not avallable. The Division ©f Health will assist individual
systems to minimize costs, but many of West Virginia's marginal systems
will have difficulty complyving. Larger systems are net likely to incur
any appreciable new costs. Availabillity of water treated toc meet current

national standards may encourage locatlon of new businesses in West Vir- -
ginia. .

Iz should be emphasized that these upgrade costs will be incurred
regardless of whether or not the State adopts the new federal standards.
If the proposed amendments are not adepted, the standards will be en-
forced by the federal government.

C. Economic Impact on Citizens/Public at Large.

The econcmic impact for the public at large will be negligible,
Those systems which are reguired to upgrade facilities will likely in-
¢crease rates to thelr customers (if approved by the Public Service Com-
mission;. The eccnomic outlook may be Improved in those ares in which
water systems are upgraded.

Date January 22, 1882

Signature of Agency Head or Authorized Representative

Ruth Ann Panepinto, .
Department of Health and Human Rescurces




RULE ABSTRACT

Date: February 1, 1883
Agency: Department of Health and Human Resources
Rule Title: Public Water Systems

CSR Title and Series: 64 CSR 3 Type: Legislative

Summary: The proposed changes revise and retitle Pubklic Water
Systems, Bottled Water, and Laboratory Certification, 64 CSR 3.
Some changes adeopt recent Naticnal Primary Drinking Water Regula-
tions and Naticnal Secondary Drinking Water Regulations. Adop-
tion of these standards will allcw the State to retain primacy
for the national "sSafe Drinking Water Act" which regulates the
State's 2,300 public water supply systems. Retaining primacy
means that the State, rather than the Federal government, will
enforce compliance with mandatory Federal standards.

Other proposed amendments adopt new State standards, correct
errors, adopt by reference the newest federal standards feor
drinking water laboratcry certification, and make a few stylistic
changes.

For further information contact: William Herold, Cffice of Envi-
ronmental Health, Bureau of Public Health, 815 Quarrier Street,
Suite 418, Charleston, WV 25301, telerhone 558-2881 or the Regu-
latory Develcopment Section, Office of Legislation and Regulation,
Department of HEHealth and Human Resources, Bldg. 3, Capitol Com-
plex, Charleston, WV 253035, telephone 558-3223.

Copies 0f the federal drinking water standards are available
from the U.S. Environmental Protection Agency, Region III, B4l
Chestnut Building, Philadelphia, PA 18107, Telephone (215) 5857-
€227 or can be viewed at the Qffice of Environmental Health or in
any public library which is a Government Dccuments Depcesitory
Library. Ccples of the Manual for the Certification of Laborato-
ries Analyzing Drinking Water adopted by reference are avallable
from the 0ffice of Laboratory Services, Divislion of Health, 167
Eleventh Avenue, South Cherleston, WV 25303-1137.
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rinie 64 - FILED

WEST VIRGINIA ADMINISTRATIVE RULES

DIVISION OF HEALTH A " '
SERIES 3 Fez 17 10 37 M "33

PUBLIC WATER SYSTEMSy-BOTPLEB-WATER, -
AND~LADBORAPORY-CERTIFICATION o;ﬁgﬁﬁfwfsiﬂﬂm“”

SECRETAW(QFSTATE
§64-3-1. General.

l.1. B5cope - This legislative rule establishes State stan-
dards and procedures and adepis national drinking water standards
for public water systems. It establishes standards for the pro-
duction and distribution of bottled drinking water, and also
adopts federal standards for the certification c¢f laboratories
performing analyses of drinking water.

1.2. Authority - W.Va. Code §l6-1-3a.
1.3. Filing Date -
1.4, Effective Date -

1.5. Supersession or Repeal of Former Regulations - This
rule-supersedes-and- repeais- the folltowing West -Virginta-Board-of
Heaith-Legislaetive —rutes+—-Pubiite—Water -Suppiy--Regutationsy-t4
E8R-3—-15%82r—Volatite—Synthetic-organte—-Ctherdcals ;- 64 -S3R- 61~
1589+ -3 -Piumbing--Regquirements; 464 -€5R-57F,-1585+ This rule
amends and reenacts Public Water Systems, Bottled Water and Labo-
ratory Certification, 64 CSR 3, 1881.

§64-3-2. Application and Enforcement.

2.1. Application - This rule applies tc public drinking
water systems, tc botiled water treatment plants and distributcers
and to laboratories desiring certification to perform analytic
tests of drinking water. ,

2.2. Enforcement - Enfercement-ef-this-rnie-ig-vested-with
This rule is enfcrced bv the directer of the division of health.

§64~-3~3. Definitions.

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

3.2. Bottled Water Distributor - A person who buys and
sells bottled water con a wholesale basis.

3.3 Community Water System - A public water system which
serves at least fifteen (13) service connections used by

vear-round residents or regularly serves at least twenty-five
(25) year-rcund residents.
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64 CSR 3

3.4. Director - Director of the division of health or his
or her designee. _

3.5. Non-Community Water System - Any publilic water system
that is net a community water system.

3.6. Persen - Individual, partnership, association, syndi-
cate, ccmpany, firm, trust, corporaticon, government corpcration,
institution, department, divisicn, bureau, agency, federal agency
or any cther entity recognized by law.

3.7. Public Water System - Any water system or supply which
regularly supplies or cffers to supply, piped water to the public
for human consumption, 1f serving at least an average c¢f twenty-
five (25) individuals per day for at least sixty (60) days per
vear, or which has at least fifteen (15) service connections and
includes:

{1y Any cocllection, treatment, storage, and distribution
facilities under the c¢ontrol of the owner or operateor of such
system and used primarily in connecticn with such system, and

(2) Any collection or pretreatment storage facilities nct
under such control which are used primarily in connectien with
such system.

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

(1) which consists only of distribution and storage facili-
ties (and does not have any collection and treatment facilities);

(2) which obtains all c¢f its water from, but i1s not owned
or operated by a public water system which otherwise meets the
definition;

(3) which does not sell water to any person;

{4) which i1s not a carrier conveying passengers in Iinter-
state commerce. '

3.8. Sanitary Survey - An on-site review of the water
source, facilities, equlipment, operation and maintenance of a
public water system for the purpose cof evaluating the adeguacy of
suek the source, design, facilities, eguipment, operation and
maintenance for producing and distributing drinking water, as
described in the federal regulations adopted hereln.

§64-3-4. Public Water System Construction, Alteration or
Rencvation; Standards; Exceptions.

4.1.. No person may construct, alter, renovate or award =a
contract for any censtruction, alteration or renovatleon of =a
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54 CSR 3
public water system without obtaining a permit from the director.

4.2. Application for a permit to construct, alter or rene-
vate shall be made to the director on forms prescribed by the
directeor.at least forty-five (45) days pricr to the date on which
approval by the director is desired. The application shall be
acccompanied by an engineering report, maps, and detailed plans
and specifications of the proposed construction, alteration cr
renovation prepared by or under the direction of a registered
professional engineer. :

4.3. A permit to construct, alter or renovate may be re-
voked by the director Zfor failure of the public water system to
comply with this rule.

4.4, A permit to construct, alter or renovate shall be
valid fer twe (2) years from the date of issuance.

4.5, The public water system shall be constructed, altered
or renovated in accordance with the plans and specifications
eppreved by the director in accordance with Design Standards for
Public Water Supply Systems, 64 CSR 42.

4.6. To the extent practical, all new or expanded facili-
ties shall be located outside of the c¢ne-hundred-year flood
plain. '

4,7. The director has the authority to issue an crder re-
guiring a change in the scurce of the water supply for the system
or in the manner of collection, treatment, storage, or distribu-
tion facilities of the system before delivery to the consumer as
may be necessary to safeguard the public health.

4.8, A permit to construct, alter or renovate is not re-
guired for any minor additicn to, or alteration or rencvation of
an existing public water system which will not significantly
affect the gquality or guantity of water supply service rendered.
Previdedy--Hrwee The work shall be done in accordance with the
provisions of Design Standards for Public Water Supply Systems,
64 CSR 47.

A written description of the proposed additions, alter-
ations or renovations shall be submitted to the director no less
than ten (10) working davs prior tc implementing sueh the addi-
tions, alterations or renovations under this provision. The di-
rector shall notify the system whether or not the proposed addi-
tions, alterations or renovations gualify under this provision
within £ive (5) davs cf receipt of the description.

4.9, All public water supplyv systems using a raw water
source which iz open to the atmosphere or subject to surface
runcoff shall, at a minimum, provide filtration treatment.
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64 CSR 3
§64~3-5. Permit to Operate a Public Water System.

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

5.2. The director shall have the autheority to develop a
program for the issuing of a permit to operate a public water
system. Sueh The permit shall be renewable annually and may be
revoked for fallure to comply with the reguirements of this rule
or the federal standards adopted herein. Sueh The permit program
shall be administered uniformly. No permit shall be granted
until after the director has completed a sanitary survey.

5.3. 1In the event of a proposed change in the ownership of
a public water system, & written application to +transfer the
permit to operate shall be made tc¢ the director by the new owner
at least fifteen (15) days before the proposed change.

5.4, The current permit to operate shall be posted in a
conspicuous place at the public 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 director and sanitary surveys shall be ccnducted by the
director in accordance with the federal regulations adopted here-

in.

6.2. The directcr has the right of access to all parts of a
public water system and shall be furnished access to all informa-
tion and records reguired 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, chloram-
ine or ozone 1is reguired of all public water systems, provided
the requirements c¢f Section 7.6 of this rule are met.

7.2. The disinfectant shall be applied during treatment at
a4 point before entering the distribution system which will pro-
vide effective contact time.

7.3. The minimum chlorine contact time for groundwater
systems noit influenced by surface waters is thirty (30) minutes
from the peint of application to the point of delivery to the
first consumer or as stipulated in Design Standards for Public
Water Supply Systems, 64 (CSR 42. At the end of the chlorine
contact time, minimum £free chlorine residuals shall comply with
the reguirements ¢f Table €£4-3A found at the end of +this rule.
For sueh these systems, the amount of residual disinfectant in
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64 CSR 3

the drinking water at the treatment plant and in the distribution
system shall be determined at least once per day, or more often
if considered necessary by the director. :

7.4. Surface water systems and groundwater systems under
the direct influence of surface waters shall meet the disinfec-
tion regquirements of the federal regulations adopted herein.

7.5. Chlorine residual testing equipment shall enable mea-
surement of free and total chlorine residuals to the nearest 0.2
milligrams per liter in the range of C.0 milligrams per liter to
2.0 milligrams per liter.

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

7.7. The director shaiz-have has the autherity 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 n¢ 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 flucoride present in a public
school 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 (4.3)
milligrams per liter.

8.3. The drinking water of £fluoridated or defluoridated
public water systems shall be monitored once per day for fluoride
concentration. Records of sueh the monitoring shall be main-
tained in accordance with Seetien-39 Sections § and 10 of this
rule. :

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

8.5. The reguirements of Section 8.2 of this rule supersede
the requirements of the National Secondary Drinking Water Regula-
tions, 40 CFR Part 143, as applicable to fluoridation of public
school drinking water. ] :

§64-3-9. Public wWater System Contrel Tests and Record
Maintenance
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64 CSR 3

5.1. Records of microbiological, turbidity, radiological
and chemical analyses, or a summary thereof, shall be retained at
a convenient location on or near the premises of the public water
system. Micreobieciogicair;--turbidity-and Turbidity, radioclogical
and chemical analyvtical records shall be kept for ten (10) vears.
Control tests test, microbiclecgical and operational records shall
be kept for five (5) years. All tests and analyses required by
this rule or the federal regulatlions adopted herein, with the
exception of turbidity and chlorine rasidual analyses, shall be
conducted by a laboratory certified by the director.

9.2, The records shall include the date, place and time of
sampling; the name of the person who collected the sample; iden-
tification as to whether 1t was a routine distribution system
sample, resample, raw or drinking water sample, or other special
purpose sample; the date of the &nalvsis; the laboratery and
person responsible for performing the analysis; the analvtical
technique or method used Ifecr microbiolecgical testing; and the
results of the analysis.

9.3. Records of action taken by the system to correct vie-
lations of this rule or the federal regulations adopted herein
shall be kept for three {3) vears after the ccorrection is com-
pleted.

9.4, Coples o0f written reports relating to sanitary surveys
0f the system shall be kept for ten (10) years.

9.5. Reccrds concerning a wvariance or exemption freoem this
rule or the federal regulations adopted herein shall be kept for
at least £five (5) vears following the expiration of sueh the
variance or exemption.

$64-3-10. Adoption of National Regulations.

FThe—Nationsal-—-Primarye—Drdncig--Water—--Regietatiens ;- 40 - €FR
Partg-d41-and -4z -subparts- i - -G, - -as- amended- - ~the -Federal
Register-June -Z557- 15385 and -Junme k57 -159€-=and -effective-—was —of
Becember-31;-3550-and-the-Nationat-Secondary-brinking-Water-Regu-
tetitonsg; 490 -CFR -Part-1435--in effect-as-of-Cotober -35,71959G;—are
hereby adorted- by reference—-Fhe-directeor-shelil-se-the-provi-
sitons-of-46-CFR-1427 - Subperts -E;-F -and--G,--as-appiiceble,—in
granting-variancess

1C.1. The following National Primary Drinking Water Regula-
ticns and Naticnal Secondaryv Drinking Water Regulaticns, promul-
gated and published pricr to January 1, 1583, as final rules are
hereby adepted by reference:

10.1.1. 40 C.F.R. Part 141, except for Section 141.21(d4)(2)
and Subpart I (the lead and copper rule);

10.1.2. Subvarts F and G cf 40 C.F.R. Part 142, except for
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64 CSR 3

Sections 142.57, 142.60, 142.61, and 142.62(c)-142.62(h): and

1c.1.3. 40 C.F.R. Part 143.

10.2. The Director shall use the provisions of 40 C.F.R.
Part 142, Subparts F and G, as adopted in this rule as applicable
in granting exemptions.

10.3. In the event c¢f a conflict between a federal standard
adopted in this rule and a state siandard adeopted in this rule,
the more stringent standard shell eapply, except as stated in
Section 8.5 of this rule.

10.4. Copies of these regulations are available from:

U.8. Environmental Protection Agency
Region III

841 Chestnut Building

Philadelphia, PA 18107

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

11.1. No person may operate a bottled water treatment plant
in this State without receiving a permit to bottle and distribute
water from the director.

11.2. No person may distribute bottled water in this State
without receiving a permit to distribute bottled water from the

director.

11.3. Application for a permit to bottle and distribute
water shall be made to the directeor on forms prescribed by the
director. Four {4) sets of completed applicaticns, 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.

i1l.4. The source o¢f the water to be bottled and the bottled
water shall comply with the reguirements of Besign-Standards-for
FPubiie-Water--Supply -Systems;-64--CGSR-477 this rule and the re-
gquirements of the federal regulations adepted herein pertaining
to primary end secondary contaminants, sodium, fluoridatiorn,
maximum contaminant levels, sampling technigues and monitoring
freguencies, for a community water system, except that the moni-
toring freguency for microbiclogical contaminants shall be no
less than once esach weszk.

11.5. A bottled water treatment plant shall be operated in
accordance with the provisicns of the federal standards, Current
Good Manufacturing Practice in Manufacturing, Packaging or Hold-
ing Human Food, 21 CFR Part 110, in effect as of October 30,
1990, and sueh these standards are hereby adopted by reference.
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64 CSR 3

11.6. Zach in-State bottled water treatment plant shall be
inspected every twelve (12) menths or as otherwise determined by
the director.

11.7. An out-cf-State bottled water Ltreatment plant desir-
ing te 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 ocut-cf-State treatment plant shall comply with the
reguirements of this rule and the federal regulations adopted
herein for in-State bottled water treatment plants. Subsequent
to the initial evaluation, monitcoring of the treatment plant by
the regulatory agency of the state wherein the treatment plant is
located wiii-be is considered acceptable for the purposes of this
rule. The out-cf-State treatment plant shall nctify the director
of any corrective acticon it is reguired to take by its state
regulatory authority and shall nctify the director of any change
in ownership or in the event that it closes.

11.8. A person wishing to distribute botitled water In the
State who does not coperate a bottled water treatment plant shall
apply for a pérmit to distribute bottled water on a form approved
by the directoer. The applicant shall identify the location of
the plants frdm which the bottled water is c¢btained and any dis-
tributor other than the bottled water plant from which the bot-
tled water is obtained and shall provide other informaticon re-
gulired Dby the director. The director shall grant a permit to
distribute bottled water if the bottled water complies with the
reguirements of this rule.

11.9. A permit issued by the directer may be revoked for
failure teo comply with provisions of this rule.

§64-3-12. ©Public Water System Reporting Requirements.

12.1. Unless otherwise specified in this rule or the feder-
al regulations adopted herein, the results of any test, measure-
ment or analysis reguired to be made by this rule or the federal
regulations adopted herein shall be reported to the director
within forty (40) days of the system's receipt c¢f the test, mea-
surement or analysis.

12.2. Analytical results £for total trihalomethane (TTHM)
analyses shall be zrepcrted to the director within thirty (30)
davs ©f the system's receipt of sueh the results.

12.3., TFailure to comply with this rule or the federal regu-
lations adopted herein shall be reported to the directer within
forty~eight (48) hours of the discovery of the viclation.

12.4. Analytical results cf tests performed by the labora-
tory of the division of health are not reguired to be reported.
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64 CSR 3

12.5. A written summary c<¢f fthe public water system opera-
tion, test data, and sueh other information as may be required by
the directeor shall be submitted to the dirsctor at least once per
mcnth. The director may regquire more fraguent reports in cases
where there are public health concerns.

i2.6. All reports and summaries reguired 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 to the public or media within seven (7) days
following any notification of the public of a vioclaticn of this
rule or of the federal regulaticns adopted herein.

§64-3-13. Certification of Laboratories to Conduct Drinking
water Tests.

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

13.2. A certified laboratory shall comply with the require-
ments of this rule and with the recguirements and criteria con-

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

Downgrading/Reveking Certification Status,” and "Training," of
Chapter III, and in Chapters IV, V and VI cof the federal Environ-
mental Protection Agency's Manual for the Certification of Labo-
ratories Analyzing Drinking Water, Third Editiocn, April, 1890,
Change 1, October, 1991, and Chance 2, September, 1832 and such
these parts of said the manual are hereby adopted by reference.

13.3. An in-State laboratory shall submit an application
form when seeking initial approval sixty (80) days prior to the
date certification is desired. .

13.4. A laboratory located cutside the boundaries of this
State wii: shall be certified by the director if:

13.4.1. It has been certified by the Federal Environmental
Protection Agency; oI

13.4.2. It has been certified by a program for the certifi-
cation of labordtories eguivalent to the program of this State as
determined by the director. If the program cf the state in which
the laboratory is located is not judged eguivalent, the laborato-
ry may reguest an on-site evaluaticn and full certification re-
view by the director.
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64 CSR 3

13.5. &an out-cf-state laboratory shall submit an applica-
tion form when seeking initial appreval and shall include with
its applicaticn evidence cof compliance with Section 13.4.1 cor
13.4.2 cf this rule. The out-of-state laboratcry shall notify
the director immediately of any c¢hange in its certification ste-
tus under Secticn 13.4.1 or 13.4.2.

13.6. 6&n-site--Inspectd -— An on-site inspection of in-
State laboratories to determine compliance with this rule and the
federal standards adopted herein shall be conducted initially
prior to certification, and at least every three (3) years there-
after. The division shall have the right of entry upcen proper
identificaticon at sueh any times as considered necessary during
operating hours in crder to conduct suceh the inspections.

13.7. Certificates of approval shall be issued upen initial
approval and shall be renewable on an annual basis thereafter
pursuant to the cecnditions listed hereln. Certificates issued
will contain the name and location of the laboratery, a laborato-
ry code number, the name of the laboratcory director and the date
of expiration of the certificate.

13.8. Certified laboratories shall notify the director when
there is a change in ownership, laboratory director, technical
personnel cor location ¢f the laboratory.

13.9. The director shall administer and use the criteria
and procedures of the Section titled "Criteria and Procedures for
Downgrading/Revoking Certificaticn Status” ¢f the Manual for the
Certification of Laboratories Analyzing Drinking Water referenced
in Section 13.2 of this rule.

§64-2-14. Penalties.

Any person who viclates any provision of this rule or orders
issued hereunder, shall be guilty c¢f a misdemeanor, and upon
conviction thereof, shall be fined nct less than twenty-five
dollars ($25) nor mcre than twe hundred dollars ($2CC) and each
day's violation shall constitute a separate offense. In addi-
tion, theretc, the director ¢f health or his or her authorized
representative may seek injunctive relief in the clilrcuit court of
the county in which all or part of the public water system Iis
situated for threatened or continuing viclations. For a willful
viglation of this rule or orders issued hereunder, a persen, upon
a finding thereof by the clrcuit court of the county in which the
vioclation occurs, shall be subject teo a civil penalty oi not more
than five thousand dollars ($5,000), and each day's wvieclation
shall be grounds for a separate penalty.

§64~-2-15. Administrative Due Process.

Those perscns adversely affected by the enforcement c¢f this
rule desiring a contésted c¢ase hearing to determine any rights,
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duties, interests or privileges shall do so in a manner pre-
scribed in the Rules of Procedure for Contested Case Hearings and
Declaratory Rulings, 64 CSR 1. .

§64-3-16. BSeverability.

The provisions of this rule are declared to be severable.
If any provision of this rule shazi-de is held invalid, the re-
maining provisions shaii remain in effect.
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TABLE 64-3A.

64 CSR 3

Minimum Lewvels of Free Chlorine Residual at Various
wWater Sample pHE Levels

DE VALUE

Up to

7

.0
7.1 to 8.0
8.1 to 9.0

FREE CHLORINE

RESIDUAL

0.4 mg/l
0.6 mg/l
1.0 mg/1

TABLE 64-3B.

ANNUAL AVERAGE MAXIMUM
DAILY AIR TEMPERATURE

Average Acceptable Range of Fluoride Concentration
at Various Annual Average Maximum Daily Air

Temperatures

FLLUDRIDE CONCENTRATION
IN MILLIGRAMS PER LITER

Lower Optimum Upper
E3.8 - 58.3° F 0.8 1.1 1.5
12.1 - 14.6° C
58.4 - €3.8° F 0.8 1.0 1.3
14,7 - 17.7° C
63.8 - 70.6° F 0.7 0.9 1.2
17.7 - 21.4° C
1722793 Page 12
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Preface

Sincs 1978, the U.S. Environmental Protection Agency (EPA) has had a
program for cartifying Regional laboratories, principal State laboratories in
primacy States, and local laboratories in non-primacy States perferming
drinking water analyses reguired by regulations 1ssued pursuant to the Safe
Drinking Water Act. This document is the third edition of the manual
describing the program’s implementation procedures and technical criteria. It
supersedes the Manuaf for the Certification of Laboratories Analyzing Drinking
Water, EPA-570/8-82-002 (October 1882).

This revision was necessary to address the increased complexity of the
ravised drinking water regllations, clarify Regional responsibilities concerning
State laboratory certification programs, reduce the time a [aboratory can be
"provisionally certified,” and improve feedback to EPA on how laboratories
perform on a routine basis. This adition is based on an ongeing review of the
laboratory certification program to improve implementation and technical
criteria in fight of newly aporoved methodology and six additional years of
axperience with the program,

The documant was prepared by a commitiee chaired by the EPA’s Office of
Drinking Water (ODW). Comments from the Regions and States were
solicitad and considered at saveral points in the preparation of this ravision,
Thesa included recommendations from a workshap 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 wera
represented on the revision steering committes and its various subcommittees
and subgroups.

The EPA guality assurance program covers all activities relating to data
collection, processing, and reporting. This is managed by the Office of
Rasearch and Development, Quality Assurance Management Staff (QAMS),
This manual represents ODW's impiementation of the QAMS program
applicable to laboratories conducting drinking water analysas.

Like the pravious edition, this program is not regulatory in nature (except for
analytical methodology and reguiremants in tha primary drinking water

- regulations), but rather offers guidanca describing the recommended
procedures and critaria for assuring data validity. Laboratories may use
equivalent critaria, if these criteria are approved by the certifying authority.

EPA is currently deveioping new regulations for laboratory certification and
certain pre-laboratory and posi-laboratory activities. The Agency is
undertaking this effort to ensure that all primacy States include in their
cartification programs those few basic elements that the Agency regards as
critical to assuring data validity {e.q., certification downgrading procaduras,
training of on-site gvaiuators). EPA does not expect that the recommandad
proceduras and criteria in this manual will confiict with these forthcomng
ragulations.
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Unlike pravious editions, this edition is in a icose-lsaf format which will aliow
EPA to more easily update it from tima to tima. EPA will furnish revised pages
to each State drinking water administrator and State laboratory director.
Haolders of this manual should check with the EPA Region or the State
occasicnally to make sure their manual is current.

In conclusicn, EPA will use the certificaticn criteria in this manual for
evaluating all labeoratories that it certifies (Regicnal laboratories, principai State
laboratorias, and local laboratories in non-primacy States). The Agency will
also use this manual as guidance in determining the adequacy of State
certification programs for local laborateries.
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Chapter |
introduction

Fubliic water systems serving at least 25 persons or
having at least 15 servica connections must comply
with the Safe Drinking Water Act and the
raquirements of the Nationai Primary Drinking Water
Reguiations {40 CFR Part 141). Section 1401(1}(D) of
the Act defines a Nationai Primary Drinking Water
Regulation to include "critena and procedures ... [for]
guality control and testing procedures to insure
compiiance ...." 40 CFR Part 142 sets out imple-
mentation raquirements.

The regulations at 40 CFR 142.10(b){4) reguire a
State that has primary enforcement responsibility
{primacy) to have laboratery facilities available wnich
have been certified by EFA (see Table I-1). The
reqgulatiocns at 40 CFR 141.28 require that all testing
for compliance purpcses, except for turbidity, free
chlorine residual, temperature, and pH, be performed
by .laboratories certified by the State. This manual is
intendecd to assist EPA in implementing 40 CFR
142.10(p)(4) by specifying procedures for ceriifying
principal State iaboratories. States with primacy may
also choose to use equivalent, nonidentical criteria
and procadures to those in this manual for their own
certgfication programs.

Tabie -1, Primacy Requiramants for States

To obtain ang maintain pnmary enicrecemeant responsibility
{"pnmacy "), a State must compty with 40 CFR 142.10, which
includes the following twe rovisions:

“The estatiishment ard maintenance of a State program for ha
cartficaton of laboratones conduchng analvtical measurements of
driniang walsr contaminants pursuant 10 the reguirements of the
Stam pnmary drnking water rogulatons mciuding the dessgnason
by the Statg of a laborstory officar, or officers, cartified by the
Agmmstrator, as the official(s) rasponste for the Stam's
cartfication program. The requiremernTts af this paragraph may be
wmwreAmmmwSmmanaw
measurements raquirad by the Stae's primary drinking water
reguiations are conductad at laboratones cperatad by the Stste
and certified by the Agency.” (40 CFR 142.10{5)34}

*Agsurance of the avaslabiity 1© the State of labaratory facibes
certhed by the Agmmistrator and capabie of performing anatytcal
measuraments of all contaminants specified in the State pnmary
dnndong waler regulabons .7 (40 CFR 142.10(5)(4)}

The EPA faboratory certification program extends to
its Regional iaboratories, principal Stata laboratorias

in primacy States, and laboratories that perform
anaiyses under the Safe Drinking Watar Act in States
without primacy. Primacy States must have a
certification program for local laboratories if aill
analyses are not performed in principal State
laboratories (See Table I-1). The State certification
prograrn may invelve a third party certifier (See
Appendix D},

EPA's Environmental Monitoring Systems Laboratory
in Cinginnati, Chio (EMSL-CI}, is responsibie for
determiring what certification status is warranteg for
EPA Regional labecratories in microbiclogy and
chemistry. The Environmental Moenitoring Svstems
Laboratery in Las Vegas (EMSL-LV) has this
responsibility for radiochemistry. Ragional certification
officers are respensible for the cerification of the
principal State laboratory in each primacy State and
ara also rasponsible for all laboratories in non-primacy
States. Evaluations of ali laboratoriss for
radiochemistry are conducted by EMSL-LV, except
whare the Regicns have this capability.

Primacy States with certification programs are
ragsponsible for certifying local laboratories, i.e.,
laboratories other than the principal State laboratory.
Under EPA’s program, principal State laboratories are
expectad to successfully analyze a complete set of
unknown perfermance evaluation (FE) sampies from
EMSL-Cl (cr EMSBL-LV, where applicable} at isast
annually and pass an on-site evaluation every thrse
years. Regional laboratories must successfully
analyze a set of PE samplas at lgast annualiy for all
requiated contaminants for which they conduct
anaiyses and pass an on-site avaluation at Ieast every
three years, The criteria in this manual will be used

for the on-site avaluation.

Chapter li describes the responsitilities of each of the
EPA organizations for this certification grogram.
Chapter Il describas how the program oparates.
Chapters IV, V and VI cover the technical critana for
chemistry, microbiology, and radicchemistry,
respactively, used during an on-site avaluation of a
iaboratcry. Evaluation forms are aiso inciuded in
Chapters IV, V and VI




The appendices inciude: recommaendad chain-of-
custody procedures; a recommended protocol and
format for conducting on-site laboratory evaluations,
which may be used by the svaluators; abbreviations;
EPA’s policy on third-party certification; a list of
contaminants a principal Stats laboratory must have

the capability to analyze; a list of not yet regulated
contaminants which EPA is scheduled to regulate;
and a list of unregulated chemicals which systems

must monitor under §1445 of the Safe Drinking Water
Act.




| Chapter !
- - ) Responsibilities

The success of the laboratery certification program
depends upon cooperation among the organizatons
responsibie for its impiementation. Within the Agency,
primary responsibiliies for laboratory certification are
shared by the Office of Drinking Water (ODW), the
Cifice of Research and Development (ORD), and the
Regional Offices. The Drinking Water Laboratory
Cerification Work Group (DWLC) is a standing group
that reviews problems and provides guidance.

Office of Drinking Water (ODW)

ODW is responsible fer develoning and implementing
the national certification program for laboratories that
anaiyze drinking water samples and for implementing
the 3afe Drinking Water Act, including the preparation
of regulations and standards.

Oftfice of Research and Development
(ORD) -

EMSL-Ct and EMSL-LV share responsibility with’

ODW for developing and implamenting the laboratory
certification program.

EMSL-CI is the lead organization for managing the
nationai certification program for laboratories
performing chemical and micrebioiogical analyses. Its
responsibilities include:

s Raviewing EPA Regicnal cernification programs
and conducting on-site ‘evaluations of each
Regional laboratory avery three years tc determing
whaether a changse in the certification status is
warranted;

e Praparing and distributing PE samples and quality
conroi (QC) samples for regulated chemical and
microbiological 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. Cther laboratories may
participate in these studies, if EFA resources
allow, by submitting their requests to the State
laboratory officer{s) for forwarding to EPA;

# Evaluating the resources and personnel avaiiable
in sach EPA Region to carry out the cerification
program,;

& Develioping and participating in training courses to
support the centification program: and

® Providing technica!l assistance to EPA and the
States, as required, and participating in DWLC
Work Group activities.

EMSL-LV is the [ead organization for managing the
certification program for laboratories performing
radicchemical analyses. Its duties correspond to
those described for &MSL-CL In addition, at the
request of a Region. EMSL-LV 15 responsible for
conductng on-site evaiuations for radiochemistry of
principal State labcratory systems and, if resources
are available, cther laboratories. in these cases,
EMSL-LV will report the results of its inspections 1o
the responsible Regional Administrator, who will have
final authonty to determine certification status.

EPA Regions

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

¢ Detarmining what certification status is warranted
for the principal State laboratory in each prnimacy
State and the local laboratories in non-primacy
States, including an on-site evaluation of each
‘such laboratery at least once every thres vears
(the HRegiona! Administrator or designes s the
certifying authority). Regions will provide the
faboratory with an evaluation report within 45 days
of the ¢on-site evaluation;

® Cgordinating EMSL water supply performance
evaiuation studies with lapeoratories in the Region;

® Performing an annual review of 3tate certification
pregrams and perfermance evaluation reports and
monitoring the adeguacy of State programs for
certifying laboratories, as described below;




e Providing technical assistance 1o EPA-certified
drinking water laboratories, as needed,

e QOperating the certification program in non-primacy
States; and

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

Regions are to monitor the adeguacy of State
programs for certifying laboratories by periodically
assassing each program’'s scope, staffing, policy,
proceduras, and effectiveness. The adeguacy of
these essential program elements are to be monitored
by: ’

e Evaluating and acting as approval authority for the
State's certification program. The Ragion must
raview the program plan/regulation (including
program description), responsibilities, organi-
zational structure, staff (including educational
background and experience}, scope and
description of the certification process and
certification downgrading criteria and procedures,
and use of PE samples;

e Requesting States to submit an annual program

raport that includes program highlights, tramning
and continuing education efforts, number ot on-site
gvaluations performed, listing of laboratories
caertified by discipline or contaminant, and any
cedification dewngrading or upgrading actions
along with reasons for those actions;

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

e Allowing State evaluators to participate in Regional
on-site avaluations of the principal State laboratory
to provide experience for State evaluatars; and

e Hosting annual meatings of State certification
officars 10 discuss program issues, policies, and
problems. Kay Regional, EMSL, and Headquarters
parsonnal should be invited to participate.

in addition to #s laboratory certification duties, the
Region has administrative, enforcement, and local
laboratory certification responsibiliies in non-primacy
States. Some of these duties may be performad by
the State. but the Region must retain responsibility for
the on-site evaluation of the designated principal
State laboratory. Local laboratories may be evaluated
by the Region, or under a Region-approved program
carriad out by a designated pnncipal State laboratory,
in either case, this manual will be the basis for the
on-site evaluations of State and local laboratories
conducted by the EPA Region in non-primacy States.

Drinking Water Laboratory Certification
Work Group

The Drinking Water Laboratory Certification Work
Group is responsible for overseeing the operation of
the national certification program for dnnking water
laboratories, This group advises ODW and includas
represantatives from ODW, ORD (EMSL-CI, EMSL-
LV, Risk Reduction Engineering Laboratory, and
QAMS), Office of Water Enforcement and Perrmuts,
Regional Offices and States. The Work Group’s
respansibilities include:

e Monitoring the certification program and
racommending technical and administrative
revisions o ODPW as dictated by expernencs or
updatad information;

s Daevaloping guidance and responding to questions
and comments from the Regions;

e Daveloping technical and administrative criteria to
support additional certification needs imposad by
future regulations;

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

e Making recommendations to COW on resources
neaded to implement the certification program.




Chapter Il
Implementation

EPA Regional Laboratories and
Programs .

EMSL.Cl is respensibie for certifying the Regional
iaboratory to perform microbicicgicai and chemical
analyses. 't atso approves the Regicnal program for
certifying other laboratonies to perform thase same
analyses. EMSL-LV has similar respcnsibilities for
Raegions that have radiochemistry capabilities. EMSL-
Cl! {(or EMSL-LV tor radiochemistry) must approve the
Regional centification program before a Region can
exercise its authority to certify other laboratories. The
certifying authority resides with the Director, EMSL-
Cl, for microbiology and chemisiry or with the
Director, EMSL-LV, for radiochemistry, or with their
respactive designees,

Certification of Regional Laboratorias

In order to be sligible-to analyze comgpliance samples
under the Safe Drinking. Water Act, EPA Regicnal
laboratories must meet the minimum criteria specified
in the manual, pass an on-site inspection at least
once every tnree years, and satisfactorily analyze an
annual set of PE samples or other unknown lest
sampies, as specified by regulations ¢r this guidance.
For those Regions cenified for radiochemistry,
satisfactory performance cn two intercomparisen
. samples per year is alsc necessary. EMSL-LV
currently provides intercomparison samples to
iaboratories without charge, but this may change in
the future. The EMSLs wili use the same criteria and
procedures for certifying Regional laboratories as the
Regions use for pringipal Stata iaboratories.

Individual{s) Responsible for Certification
Program

Each EPA Regional Administrator or designee will
appeint an indivigual(s} to coordinata grinking water
certification activites.” This individual(s) must be
experienced in quality assurance; hold an advanced
degres or have equivalent experience in microbicicgy,

chemistry, or radiochemistry; and have sufficient

administrative and technical stature to be considerad
2 peer of the director of the principai State laboratory.

On-Site Evaluation Teamn

One or more teams must be estabiished by the
Region to evaluate a laboratory in microbiclogy and

chemistry. Team members must be experisnced
professionals and hold at ieast a bachelor's degree,
(or equivaient educaticn and expenence} in the
specific discipline being evaluated. Team members
must compiete a laboratory certification Course
presentad by EMSL-C! ang pass the course
requiremants.

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

Regions are required to deveicp plans for certifying
local drinking water laboratories in non-primacy
States. Writter pians should include the following:

& Designaticn of certification official;
to be

® Types and numbers of laboratories
evaluated;

* Specific types of analyses to be examined:
® 3chedule for on-site evaluations; ang

® Plans for providing technical assistance to
laberateries in need of upgrading.

Principal State Laboratories

Tne principal state laboratory systen must have the
capability to analyze every contaminant included in
the drinking water regulations (40 CFR 142.10(b){4)};
howevar, an individual laboratory that is part of a
principal State laboratory systam may be cerufied for
oniy one, several, or all the cited anaiyses. If a

_principal State. faboratery contracts with another

P

o

al outside the State, o

-asstmae the- lead- role "in: analyzing a regulated
parameter?

r¥{e.g.7 “radiochemical “contaminants), . that
gontract  [aboratory - will, for the!purposaes of “this

.

-manual,” be” considered part of the principal State
-1aboratory "system. in this case, the contract

laboratery must be certified by EPA, unless the
contract [aboratory is in another State, and that State
nas certfied the laboratory for the contammnants of
interest, with the concurrences of the two affected
EPA Regions.




The certification process for a pringipal State
laboratory will begin when the laboratory director or
State certification officer makes a formal request to
the Region. The Regicnal certification officer may
also initiate a request for certification. This application
may result from the foliowing:

s A reguest for first-time certification for
microbiclogy, chemistry, and/or radiochemistry,

»_ A request for cerification to analyze additional or
newly regulated contaminants; and

e A request to reapply for certification after
correction of deficiencies which resuited in the
downgrading/revocation of certification status.

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

After the on-site visit and the review of PE sample
results, the Region can classify the laboratory for
sach type of analysis according to the folfowing rating
schams:

e Certifed — a laboratory that meets the minimum
requirements of this manual and all applicable
requigtory requiraments. The certification shall be
vaiid for up to three years;

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

e Not Certified=a laboratory that possesses major
deficiencies and, in the opinion of the Ragional
Administrator, cannot consistantly produce valid
data within spacifisd accaptance limits.

A “provisicnally certiied” laboratory may analiyze
drinking watar samples for compliance purposes.
However, in no cass should provisional certification
be given if the evaluation team believes that the
laboratory cannot perform an analysis within
acceptance limits. Furthermore, neither "certifiad” nor
“provisionally certified” status may be granted to any
laboratory that has not met the performance criteria
spacified in any Naticnal Primary Drinking Watar
Reguiation.

For laboratones requesting first-time certification or

cartification to analyze additional or naewly regulated

contaminants, the Region may adrinstratively grant a
iaboratory "provisionally certified” status, as specified
in a dnnking water regulation, pending an on-site
avaluation. “Provisionaily certified” staius 1s granted

" oniy when the Region judges that the laboratory has

both the appropriate instrumentation and trained
personnal to perform the analyses, and that the
laboratory has satisfactorily analyzed PE samples for
the contaminants in question. Regions should perform
an on-site evaluation as soon as possibie, buf N no
case later than seven months after it nas granted the
Wprowsmnaliy cortified” status. .

For those Regions lacking the expertise raquired to
certify laboratories in radiochemistry, ESML-LV will
conduct on-sife inspections.

Local Laboratories

For the purposes of this document, lccal laboratories
include any State, county, municipal, utiity, Federal,
ar commercial laboratory, but exclude principal State
laboratories and EFPA Regional laboratories. In non-
primacy States, the Regions will cerufy local
laboratories using the criteria and poiicies in this
manual.

Oniy those primacy States whera nct all drinking
water analyses are conducted at State-operated
laboratorias ars required to establish a certfication
program for local laboratorias {see 40 CFR
1422.10(b), Tabie 1-1.). All States, however, are
encouraged to develop such programs. Certification
can be based either upon criteria contained in this *
manual or upon State-developed sguivalents that are
in -accordance with this manual, as determined by
EPA. in addition, all State certification programs must
require compliance with all refated prowvisions of any
National Primary Drinking Water Regulation. Those
States required by regulation to develop a certification
program must appoint a laboratory certification
cfﬁcer(s} ¢artified by EPA, as the cfficial{s)
rasponsibie for the State program.

Tha principal State laboratory system must have the
_lechnical capability to analyze for all regulated
“contaminants. f a principal State laboratory system
has the intant and resources to perform 100% of the
analyses for some contaminants, it nead not inclute
cerification criteria for those contaminants. But, f the
principal State laboratory system deces not perform
100% of the analyses for other contammants (e.g., it
only analyzes 20% of all total coliform sampies), then
the State certification program must include those
contaminants,

For the purposa of cerification, Federal {aboratories
that anaiyze compiliance samples. and other
laboratorias that analyze compliance sampies for
Faederal faciiities, are local laboratories and must,
therafore, be cerified by the State or EPA. If




requested by the State, the Region may carry out
cartfication activities for Federal laboratories in that
State.

EPA will certify individua! laboratories on Federal
indian lands, if requesied by the tribal chairperson, as
resourcas ailow.

EPA operates the certification program for iocal
taboratories in non-primacy States. The criteria,
srocedures, and mechanism EPA uses to certify local
laboratories are the same as those for principal State
laborateries, except that a local laboratory does not
hava to peossess tha capability to analyze every
regutated contaminant. ;

Other Considerations for Laboratory
Certification

Laboratory Qualilty Assurance Plan

It is essential that all laberatories aralyzing drinking
water compiiance samples adhere to defined quality
assurance procedures. This is to insure that routinely
generated analytical data are scientifically vaild and
defensible and are of known and acceptable precision
and accuracy. 7o accomplish these geals, each
laboratory should prepare a written description of its
guality assurance activities (a QA plan). The following
items should be addressed in each QA plan:

1. Sampiing procedures;
2. Sample handiing procedures;

— specify procedures usad to maintain
integrity of all sampies, i.e., tracking
samples from receipt by laboratory through
analysis to disposal;

— samplas likely to be the basis for an
enforcement acticn may requira special
safeguards {see Chain-of-Custody
procedures).

2. Instrument or equipment calibration
procedures and frequency of their use:

4. Analytical precedurss;
5. Data reduction, validation and reporting;

— data reduction: convarsion of raw data to
mg/L, picocurias/L, coliforms/100mL, stc.

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

— reporting: includes procedures and format
for reporting cata to utilities, State officials,
and EPA,

8. Types of quality control (QC) checks and
frequency of their use;

— may include preparation of calibration
curves, instrument calibrations, repiicate
analyses, use of EMSL-provided QC
sampies or calibration standards and use of
QC charts?.

" 77 Preventive maintenance procedures ang
schedules;

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

~ pracisien is based on the results of
raplicate analyses.

-~ accuracy is normally determined by
comparison of resulis with "known"
soncentrations in reagent water standards
and by analyses of water matrix sampies
before and after adding a known
contaminant “spike."

9. Corrective action contingencies;

— response tc cbtaining unacceptable
results from analysis of PE samples and
from internal QC chacks.

10. Labaratory organization and responsibiiity;

— inctude a chart or table showing the
laboratory organization and line authority.

— ligt the kay individuais who are responsible
for ensuring the production of valid
measurements and the routing assessment
of measurament systems for precisien and
accuracy {(e.g.. who is responsible for
intarnal audits and reviews of the
implementaticn of the plan and its
requirements).

The QA plan may be a separately prepared QA
document or may incorporata, by reference, aiready
available standard operating procedures (SOPs) that
are approved by the laboratory director and that
address the listed itams. Documentation for many of
the listed QA plan iterns can be made by reference to
appropriate sactions of this manual, to the
laboratory’s SOCPs, or to other literature (e.g.,

1QC chart for chemisty 1S explainad i Stancgard Methods for the

Exarmination of Watsr and Wastewater, 16t od,, 1588, pp. 25-
32. QC chart for radiochemistry 15 explaned in Handbook for
Anaiytical Quaiity Control and Radicactivity Analyticai
Laboratones, EPA-E00/7-77-088, August 1577,
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Standard Methods for the Examination of Water and
Wastewater).

o i/ If a particular listed itam is not relavant, the QA pian

4 ¢

4y

should state this and provide a brief explanation (e.g.,

¥ / some iaboratories do not coliect samples and thus
3

w
T
se
-

are not reguired to describe sampl mg procedures), A
iabaoratory QA plan should be concise but responsive
to the above-listad items {a maximum of five pages is
suggested). Minimizing paperwork while improving
dependabiiity and quality of data are the mntended
goals.

Performance on Routine Water Samples

Each EPA Region will develop a strategy to assess

laboratory performance on routing water samples as
part of 15 certfication program for principal State
laborateries in primacy States, and for local
laboraicries in non-primacy States. This sirategy may
include one or mare of the foliowing approaches or
some other approach: (1) send the laboratory a blind
zudit sampie, (2) perform 2an unannounced on-site
avaluation, (3) rsquire laboratory to analyze an
unknown sampie during the on-site evaluation, or (4)
arrange 2 split sample program with the laboratory.
vEach Regjon should develaop a written plan, approved
by EMSL-CI and concurred in by ODW, that
addresses this issue.

Chain-of-Custody Procedures

Certified laboratorias, whan requested to process a
sample for possible legal action against a supplier,
must use an adequate chain-of-custody procedure.
An example of such a procedure is found in Appendix
A_ R -

Requirements for Maintaining
Certitication Status

Pericdic Performance Evaluation (PE) Sampies
and Other Unknown Test Samples

Certified drinking water laboratcries must satisfactorly:
analyze PE sampies (all concentration laveais.
provided) or other unknown test samples at [east

once annually for sach chemical, radiochamical, or
microbioiogical analyte (when availabie) for which
certfication has bDeen granted. However, in soms
cases, EPA will permit certification of a group of
refated analytes {e.g., volatile organic chemicais) on
the basis of a limited number of anaiytes in that

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

the PE sample, or athar unknown test sampie, within
the acceptance limits established by EPA, the

certifying authority must fellow the procedure _

discussed in the section entitled, "Criteria and
Procedures for Downgrading/Revoking Certification
Status.,"” To maintain certification in radiochamistry,

the laboratory must satisfactorily analyze two _

intarcomgpariscn sampies per year in addition to the
annual set of PE sampies. The laboratory should be
able o provide evidence that the person(s) analyzing

" any FE sample is a !aboratory empioyee who

routinely analyzes drinking water compliance
samples.

Methodology

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

Notification of Certifying Authority (CA) for Major
Changes

Laboratories certified by EFPA must notify the
appropriate CA {Regional Administrator, or designee,
ar the approp:iate EMSL.), in writing, within 30 days of
major changes in personnel, equipment, or laboratory
iocation_which might |mpa=r analytical capability. A
major change in personnel is defined as 7@ loss or
replacement of the laboratory supervisor or a situation
in which a trained and expernenced analysi i1s no
longer available to analyze a particuiar parameter for
which certification has teen granted. The CA will
discuss the situation with the l[aboratory supervisor
and establish a schadule for the laboratory to ractify
deficiencies. if the CA determines that the laboratory
can ne longer produce valid data, the CA must begin
certification downgrading actions, including revoking
certification, when warranted.

On-Site Evaluation

The CA must be satisfied that a !aboratory is
maintaining the reguired standard of gquality for
certificaticn. Normaliy, this will be based upon
recommandation of an EPA on-site evaluation
conducted at laast every thres vears. If the laboratory
undergoes a major change, however, or if it fails a PE
sampla or other unknown test sampile, the CA should
consider an evaiuation soonar.

Criteria and Procedures for
Downgrading/Revoking Certification
Status

Criteria for Downgrading Certification Status

A laboratory will be downgraded to “provisicnally
certified” status for a particular contaminant analysis
for any of the following reasons:

1. Failura to analyze a PE sample (or an EMSL-
LV imtercomparison sample or any other
unknown test sampie) within tha acceptance

- - limits established by EPA. Failure on 2 PE
sample is defined as a faiure on any
concentration provided, unless otherwise
specified by CDW or EMSL-C! for a particular

—- - PE study;

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




impair analytical capability {e.g., in perscnnel,
equipment, or iaboratery location);

3. Failure to satisfy the CA that the laboratory is
maintaining the requirsd standard of quality,
based upon an EFA on-site evaluation; or

4. Failure to_notify the, State_and/or_the public
_water system in_a anner of
unsatisfactory results_on water samoies,
theraby creventing _cempliance with Federa!

- and or State reporting requirements.

Procedures for Downgradmg to "Provisionally
Certified " Status '

If a laberatory is subject to downgrading on the tasis
of the indicated criteria, the CA will notify the
taboratory director or owner, in writing (by registerad
ar cerified mail),

within_14 davs., The laborato
iractor will review the pretlems cited and, within _iéo p)
Edags of receipt of the letiely send a letter to the CA

specifying what corrective actions are being taken.
The CA wiii consider the adequacy of the response
and notify the laboratory by mail, within 14 days of
receipt, of its certification stafus. The CTA will foliow
up to insure that corrective actions have been taken.

If a laboratory fails tc analyze an unkncwn test
sample within the acceptance limits estabiished by
EPA, the CA will not downgrade certification if the
iaboratory identifies and corrects the problem to the
CA's satisfaction within 30 days of being noufied of
the failure., !f._ after rewew of the submitted

informatian. the OA dat s that th orato
need not be downgraded. then within twg months of

is decision, the CA will send the ratory another
unknown sampie containing the failed contaminant
(see rigure MW-1). it the laboratory analyzes this
second unknown sample within the acceptance limits
established by EPA (using the most recent PE
summary statistical compiiations from EMSEL), the
laboratory will not b2 doewngraded. If the laboratory
fails to analyze this second unknown sampig within
the established hmits, the CA will downgrade the
laboratory to “provisionally certified” status and notify
the lapboratery, in writing, by registerad or certified
mail. Laboratories should be downgraded only for the
analyte failed, except where EPA certifies a group of
related anaiytes based on a limited number of
anaiytes in that group.

During any_phase of this procedy_e.._a_la.bg_am_,_y
request that EPA grovid
identify and resolve aniproblem.

Once the CA notifies a laboratory, in writing, that it

has been deowngraded to “provisicnaily certified"”
status, the laboratory must ccrrect its problem within

ministrative geficiens

and € months for an ecuoment _deficiency. It the

labgratory was downgraded to "provisionally certified”
status because of a failure tc analyze a PE sample
(or cther unknown test sample) within the acceptance
ltmits spacified by EPA, the laboratory must correct
its problems and satisfactorily anaiyze another PE
sample (or other unknown samplia) within 2 months of
being notified. A "provisionally certified” labcratory
may continue to analyze samples for compliance

purposes, but must immadiately notify its clients of is

downgraded status and provide that information. in

writing, cn any report.

Criteria for Revoking Certification Status

A labgratory will be downgraded immediately from
"certified" or "provisionaily certified" status to "not
cenified” for a particular contaminant analysis for the
foliowing rzascns:

1. (For "provisicnally certified" laboratories}
Failure to anaiyze a PE sample {or EMSL-LV
intercomparisan sample or any other unknewn
test sample) for 2 r it within
the acceptance imits established 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 _monthe for a

procedural or administrative deficiency or 8

months for an equipment deficiency: - -~

Submission of a PE sample to ancther
_ laberatory for analysis and reporting data as its
own;

w

4, Falsification of data or other
practices; or

deceptive

5. Faiiure to use analytical methedotogy specified
in the reguiations.

Procedures for Revocation

The CA will nctify the laboratory, in writing (by
ragisterad or certiied mail), of the intent to revoke
certification. If the laboratory wishes to challenge this
decision, a notice of appeal must be submitted in
writing to the CA within 30 days of receipt of the
notice of intent to ravoka cerification. If no notice of
appeal is so filed, certification wiil be ravoked.

The nctice of appeal must be supported with an
explanation of the reasons for the chalienge and muyst
be signed by a responsible official from the laboratory
such as the presidentrowner for a commercial

laporatory, cr the laberatery supervisor in the case of

a municipal laboratory.

Within 80 days of receipt of the appeal, the CA will
make a decisicn and notify the laboratory in writing.
Cenial of the appeal will resuit in immediate .
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Figure lli-1. Critaria and procedures for cartification downgradi
: sampies.

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

If the appeal is determined to ba vaiid, the CA will
take appropriate measures to reevaiuate the facility
and notify the laboratory, in writing, of s decision
within 80 days of the reevaiuation,

Reinstatement of Certification

Certification will be reinstated whan and if the
laboratary can demonsirate to the CA’'s satisfaction
that the deficiancies which produced "provisionatlly
certified” status or revocation have bean comected.
This may include an on-site evaluation, a successful
analysig of samplas on the next regularly scheduied
EMSL water supply performance evaluation study, or
any other maasurg the CA deems approgriate.

Reciprocity

Reciprocity, which ig dafined as mutially acceotable
carti j tes, iz stirongly
@WMMMB
i r Inking  water laboratories.
The naw, mora speCtﬁc certification process snou

instill graatar confidence of ¢comparabie performance
by laboratories in diffarent jurisdictions. EPA also

ng under the EPA Program on basis of unsatistactory PE

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

Sta ars 9ncoura isiong i i
’M_S_inﬁ_}[gﬂwm' 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 ODW through the Region.

Training

Training is an integral part of the laboratory
certification procass for:

1. Parsonnel conducting on-site evaluations of
laboratorias on behaif of either the Ragional
Office or a primacy State, and -

2. Laboratory analysts and samplers responsible
for microbiclogical, chemical and
radiochemical maasurements.

Each Regional laboratory certification avaluator must
mitially pass the laboratory certification traiming course
for chemistry or microbiclogy conducted by EMSL-CIL.




Staie and third party evaluators (see Appendix D} ars
encouraged to take these courses. Mechanisms for
providing pericdic upgrade training for botn evaluaters
and analysts should be examined by the Regions and
States. EMSL-CI will nctify previous course
participants of major updates te their course manual.

Technical Services

Reference Samples

There are four types of EMSL reference sampilas:
caiibration standards, quality contro!l {(QC),
performance evaluation (PE), and intercomparison
cross-check samples. EMSL-CI provides QC and PE

sampies for all reguiated cheamical and migrobiological
contaminants and residual chiorine and in addition,
provides calibration standards for trace organic
chemicals. EMSL-LV provides calibration standards,
PE., and intercomparigson samples for ail regulated
radicchemical contaminants. EMSL-Cl and EMSL-LV
currently provide these samgples without charge, but
this practice may change in the future.

QC sampies and standards are provided on request
as part of a laboratory's cwn guality assurance
activities [(See section gn laboratory guality assurance
plans). Contaminant concentrations are furnished with
the samples. They serve as indepandent checks on
reagents, instruments, and analytical techniques; as
an aid for testing or training analysts; or for
determining pracision and accuracy within the
laboratory.  Although no certification or othar formal
EFPA evaluation functions result {rom using thess
samples, their routine use is considered fundamental
to a proper laboratory QA pian.

EMSL-Cl angd EMSL-LV conduct periodic water supply
performance evaluation studies using PE sampies as
a requirement for certificaticn. in contrast to QC
samples and caiibration standards, contaminant
concentrations are not furnished before analysis.

At the conclusion of each study, the EMSLs prepare
individual reports for each laberatory (indicating data

acceptable) on an anaiyte-by-analyta and sample-by-

sample basis and send them to the participants. The
certifying authority reviews the data with the
laporatory to identify and resclve problems {QC
sampilas and calibration standards are useful for this
purpese}, and to determine certification status.

In addition to the annual PE sample requirament,
EMSL-LV alsc requiras satisfactory performance in
two intercomparison studies per vyear.
intercomparison sampies differ from PE sampies in
that the former contain only cne or two radionuctides
(8.9., radium-228 and radium-228), while PE samples
for radiochemistry are compiex mixtures of alpha,
beta, and phoicn-emitting radionuclides. (The one
exception is the mixaed gamma intercomparison
sample, which may contain up to 5 radionuclides.) In

11

neither case are c¢ontaminant concenirations
furnished to the labeoratory unti after compieticn of
the study.

Early Warning System for Problems with Test
Supplies and Equipment

A voluntary national system has been estabiishad 10
(1) identify potential problems with chemical and
microbiciogical test materiais and eguipmeant; (2)
notify the EPA, manufacturers, and users of these
problems: and (8) encourage improvements ard
tightar qualiity control over the products. The
problems are concerned with performance, QA,
spacification, design, and labeiing cf microbioiogical
media and mambrane filters, chemical reagents, and
othar supplies, equipment, and instrumentation used
in micrebiological and chemical analyses of drinking
watar. EMSL-Cl has the responsibiiity for maintaining
a QA program on methodelogies and test matenals,
and serves as the focal peint for dentifying and
repeorting to the users and the manufacturers
significant problems with such materials. The
following protocol is used:

1. Stats and local drinking water laboratories or
Regional staff members should report
microbiological and chemical probiems by
phone or in writing to the Microbiology Section
(813-585-7313) or the Chemistry Research
Division (513-5689-7309), respectively, of
EMSL-CI, EPA, 26 West Martin Luther King
Drive, Cincinnati, Ohic 45268. Forms for
writtan reperts are provided in Figures i1-2 and
Il-3. A copy of the repert should be sent to the
QA officer in the appropriate Ragion. For
radiochamisiry problems, send Figure -3 {0
the Radioanalysis Branch, EMSL-LV, P.0. Box
93478, Las Vegas, NV 85183-3478; or chone
702-798-2136.

EMSL-CVEMSL-LV will record the detziis of
the problem, inciuding name and loccaton of
the reporting !aboratory; product type,
manufacturers, lot/catalog/medel numbers and
date received; description of the problem;
spacific cbservations; method of preparation,
and iength and conditions of stcrage for media
or reagents; and data documenting
unacceptabie test rasults.

3. EMSL-CIVEMSL-LV will then describe the
raported probiem to the manufacturer, obfain
manufacturing and QA data, and discuss its
significance. Corrections or changes by the
manufacturer will be encouragead.

Basad on the rasults of discussions with the
reporter(s) of the probiem and manufacturer,
EMSL-CVEMSL-LYV will alert the Regional QA
Officers of possitie problems with the product.




Product” Date

Manufacturar

Ackdress

Date Recewed -~ — - " . o === =Expiration Data

Lot New - Cat. No, Modei Mo,

Deascrinbon of Proglem:™

Name Phona No.
{Person Reporting)

Laboratory/Facikty

Address

"Meambrane filtars, mecrobciogscal madia, magents, portable ncubators, watarbaths, eic.

= Informaton should nclude the length and conditon of storags, and the method of preparabon for Media and raagents. Spacihic observatons,
quality control checks, and data that document unacceptabe results are usaful m describng the problem.

Sand to:  Microbwology Secton, EMSL-CI, U.S. EPA, 28 W. Martn Luther King Dnve, Cincmnati, OH 45268, of phone [513) $88-7318.

Figurs 11i-2. Report of probiem with microbiclogical suppliss or equipmant.
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Procuct”

Date

Manufacturar

Address

Cate Recetvad

-Expirason Date

Lot No. Cat No.

Mode! No.

Cascription of Problem:™

Name

Phone No.

{Person Reporting)

Laboratory/Facility

Agdross

"Chemicals, prepared raagents, instruments, ot

“information should include the length and condrion of storage, and the method of preparapon for reagents. Specrfic obsarvatons, qualty

contal checks, and data that dogument unascegtabia results are useful in descnbuing the probiem,

Send 2 Chermustry Research Dnasion, EMSL-C1, U.S. EPA, 26 W. Martn.Luther King Drve, Cincinnat, OH 45288, or phone (513) 589-

7308.

Figure ili-3. Report of problem with chemical suppiles or equipment.
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The QA Officers will alert the appropriate EPA
and State personnel. This system is not
intended to label the media, reagents, or other
materiais as unaccepiabie, but rather 1o alert
water |aboratories that a probiem may exist
and to determine if similar problems have been
cbserved elsewhera,

If multiple reports of the same problem are
received, EMSBL-CI/EMSL-LY will inform the
manufacturer of a potentially broad-scope
problem and request sampies from reporting
faboratories for testing. '

o

EMSL-CI/EMSL-LV will notify the manufacturer
and the Regional QA Officers who, in turn, will
notify the Regional, S3tate, and local
authorities, -

Alternate Analytical Techniques

Although the drinking water regulations at 40 CFR
141.27 currently describe approval of limited alternate
analytical techniques, EFPA 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 [aberatories. The first tier is
for new methods, significantly revisad methods, or
new applications of currently approved methods.
These will be evaluated for equivalancy by EMSL and
become candidates for accelerated regulation

If the product is unsatisfactory in these tests,
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develocpment. Through formal prcposal, public
comment, and promuigation in the Federal Register,
the iist of methods approved for use by the National
Primary Drinking Water Reguiations will be amended
accordingly, thus making tha changes available to all
{aboratories.

The second tier covers improvements 1o existing
methods which are optional and do net substantially
altar the method. Thase will be evaluated by EMSL
and become candidates for inclusion in a Federal
Register notice which EPA will periodically issue.
Rather than formally amending the regulations, this
notice will interpret the existing regulatery methods to
include minor optional changes. Analysts may use
these minor changes or continue 10 uss the method
as originaily promuigated.

This two-tiered process prowvides an avenue to
evaluate all methodology changes which would have
besn handled under the cid limited alternate test
proceduras program. The naw system makes
changes available to all faboratornes and prowvides for
2 morg uniform system for compliance datermination.

The process and requiremants for obtaining EPA
approval for new or revised mathods 15 described in
the documant, "Requiraments for Nationwide
Approval of New and Optionzally Revised Methods for
Drinking Water Monitoring.” N. 8. Ulmer,
Environmental Monitoring Systems Laboratory,
Cincinnati, OH 452868, To obtain mors specific
information, contact EMSL-CI at (513) 558-7483.




Chapter IV
Chemistry

1. Personnel

1.1 Director .

A laboratory’s volume and scope of services may not
require this position. However, thera should be a
person either in this position or an individual availabie
for consultation meeting the same requirements as
the Director. If the Cirector is also a supervisor, the
requirements of saragraph 1.2 are aiso to be met.

1.1.1 Academic training: Minimum bachelor’s
degree in science is required. !f bachelor's
degree is in a field other than chemistry, the
individual should have the number of cradit
hours in chemistry equivaient to a minor in
chemistry.

1.1.2 Experience: Minimum of 2 vyears of
experience in & water {aboratory is required.

1.2 Supervisor

- Minimum reguirements for the supervisor position are
listed below. If the supervisor is alsc an instrument
operator, the requiraments of paragraph 1.3 are alse
to be met.

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

1.2.2 Experience: Minimum of 1 vyear
expariance in chamical analysis of water is
reguired.

1.3 Instrument Operators
Operators for the following instrumants are needed:
Atomic Absorption (AA), lon Chramatograph (IC), Gas
Chromatogragh (GC), Gas Chromategraph/Mass
Spectrometer (GC/MS), Inductively Coupled Plasma-
Atomic Emission Spectrophotomater (ICP-AES),
Transmission Electron Microscope (TEM). The
folicwing are minimum standards for these analyses.
1.3.1 Academic training: Bachslor's degree in
chamistry or related field. The analyst need not
have 2 bachelor's degree if the immediate
supervisor has a bachelor's degree in chemistry
or relatad fieid or if the analyst has the number
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of credit hours in chemistry courses required for
a majer in chemistry,

1.3.2 Speciallzed training: Satisfacteory
complation of a short coursa in GC/MS, ICP or
TEM offered by eguipment manufacturer,
professional organizaticn, university, or other
gualified training facility is essential for these
operaters, Specialized training for other
instruments is recommended.

1.3.3 Experience: Minimum of six months
exparience in the operation of asither AA, IC,
GC, ICP or TEM. Minimum of 12 months
axperiance in the cparation of the GC'MS. (See
paragragh 1.5.)

-1.3.4 Initial qualification: After appropriate
training, it is essential that the analyst
demonstrate accaptable results in the analysis
of an applicatle QC or PE sample. -

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

1.4.1 Academic training: Mirtmum of a high
school diploma or equivalent.

1.4.2 Initial qualification: After being trained
in @a mathods training course or by any qualified
analyst, the person being trained shall
demonstrate acceptable rasults in the analysis
of an appiicabie QC or PE sample.

1.5 Analysts and Operators in Training

Data produced by analysts and instrument operators
while in the process of obtaining the required traming
or experience are acceptable when reviawed and
validated by a fully gqualifisd analyst or the laboratory
suparviser.

1.6 Waiver of Acagdemic Training Requirement
The certification cofficer may waive the need for the
specified academic training, ¢n a case-by-case basis,
for highly exparienced analysts.




2. Laboratory Faciiities

The laboratory facilities should be clean, have
temnparature and humidity adequately controllad in the
instrument areas and have adequate lighting at the
bench top. It is important for the taboratory to have
provisions for the proper storage and disposal of
chemical wastes. Exhaust hoods are raquired for
preparation, extraction and analysis where applicabla.

It is recommended that a minimum of 150 to 200
square feevlaboratory person be available. The
laboratory should contain at least 15 linear feet of
usable bench space per analyst. Workbench space
should be conveniont to sink, water, gas, vacuum and
elactrical sources free of surges. It is recommended
that the organic and inorganic f{acilities be separate
rooms. The analytical and sample storage areas is 1o
be isolated from all potential sources of
contamination.

3. Laboratory Equipment and
instrumentation

The laboratory is only required to have those
instrumants that are needeéd to perform the approved
methods for which cerification has been reguested.
Those instruments must meet the specifications in
the checklist entitled "Regquired Eguipment and
Instruments for Inorganic and Organic Contaminants”.

4, General Laboratory Practices
4.1 General

4.1.1 Chemicais/reagents: "Anaiytical raagent
grade” {AR) chemicals or better are 10 be used
for analyses. Consult Standard Methods for the
Examination of Water and Wastewater, 16th ed.,
part 102, pp. 4-6 for more detailed information
on reagent grades. Individual analytical methods
in the approved reference may specify additional
requirements for the reagents to be usad.

4.1.2 Laboratory safety: While specific safaty
criteria are not an aspect of laboratory
cerification, laboratory personnel should apply
general and customary safety practices as a
part of good laboratory procedure. Each
laboratory is strongly encouraged o have a
safety plan as part of their standard operating
procedure. Whera safety practices are included
in an approved method, they must be strictly
followad. '

4.2 Inorganic Contaminants

4.2.1 Reagent water: The laboratory is to
hava a source of reagent water having a
sensitivity value of at least 0.5 megohms {lass
than 2.0 micromhos/cm) at 25°C. High quality
water mesting such specifications may be
purchased from commercial suppliers. Quaiity of
reagent water is best maintained by sealing it
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from the atmosphere. Quaslity checks to maset
specifications above should be made and
documented at planned intervals based on use.
This planned interval should not excesed one
month.

4.2.2 Glassware preparation: Glassware
should be washed in a warm detergant solution
and thoroughly rinsed first with tap water and
than with raagent water. This cleaning
procedure is sufficient for general analytcal
needs, but the individual procedures must be
referred to for precautions to be taken against
contamination of glassware. It 15 advantageous
to maintain separate sets of suitably prepared
glasswara for the nitrate, mercury, and lead
procedures due to the potential for
contamination from the laboratery anvironmant.

4.3 Organic Contaminants

4.3.1 Reagent water: Reagent water for
grganic analys:s is to be free of interfarences for
the analytes being measured. |t may be
necessary to treat water with activated carbon
to eliminate all interfarences.

4.3.2 Glassware preparation: Glassware and
sampie bottles should be washed in a detergent
solution and thoroughly rinsed first in tap water
and then in reagent water. Glassware should
have a final organic solvent rinse or must be
baked at 400°C for 20 minutes and then dried
or cooled in an area free of organic
contamination. Glassware should be covered
with organic-frea aluminum foil during storags.
Bottles and cap 'linars, used for collection of
samples for dstarmination of volatle organic
chemicals {VOCs), should be dned at 105°C for
1 br, sealed, and storad in an area free of
volatile organics.

5. Analytical Methodology
5.1 General

A list of approved methodology for inorganic and
organic contaminants can be found in Tabies V-1 and
V-2, respectively. In general, all procedural staps in
these mathods are considered requiraments. Cther
maeathods cannot ba used uniess approved by the
Agency. Contact the appropriate certifving authority
for an alternate test procedure application. Application
for the use of an altemate 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
use. Recommended methods for norganic
contaminants that do not raquire the use of an
approved meathod ara listed in Tabie 1V-3.




8.2 Free Chlorine Residual, Turbidity, pH and
Temperature

Free chiorine residual, turbidity, pH and temperature
measurements need not be made in certifiad
laboratories, but may be performed by any persons
acceptabie to the State. The State should institute a
quality assurance program to assure vahdlty of data
from thess measurements,

821
methodclogy listed in Tabie

- ftor free chicrine residuat and turbidity.
Recommended progedures for pH and
temperature are in Table V-3,

Methodology: Cnly the EPA-approved

5.22 Sealed liguid turbidity standards
purchased frem the instrument manufacturer
must be caiibrated against properly prepared
ang diluted formazin or styrene divinylbenzens
pclymer standards at ieast svery 4 months in
order t© monitor for any eventual deterioration.
This calibratidn is 1o be documented. These
standards are to be replaced when they de not
maet the criteria listad in Table IV-8. Sclid
turbidity standards composed of plastic, giass,
or other materials are not reliable and should
nct be used.

8.23 f wvisual comparison devices such as
color wheels or sealed ampules are used for
determining free chicrine residual, the standards
incorporated into such devices should be
calibrated at least every six months. Thesse
calibrations are (0 be documented. Directions
for preparing teamporary and permanent type
visual standargs can be found in Method 408E,
Standard Methods, 18th ed., 1885. By
comparing standards and plotting such a
comparison on graph paper, a corrective factor
can be derived and applied to future results
cbtained on the now calibrated apparatus.

6. Sample Collection, Handling, and
Preservation

The mannar in which sampies are collected and
handied is critical for obtaining valid data. It is
assential that a written sampiing protocol with specific
sampling instructions be available to sample
collectors and for inspection by the certification officer
(see Appendix A, Chain-of-Custody).

6.1 Rejection of Samples

The laboratory is to reject any sample taken for
compliance purposes not mesting the criteria in
paragraphs 6.2 through E.5 below and notify the
systemindividual requesting the analyses.

6.2 Sample Containers and Preservation

The type of sample container and the required
presaervativa for each inorganic and organic chemical

V-1 can be used.

gontaminant arg listed in Tables V-4 and V-5,

raspectively,

6.3 Maximum Holding Times

Samples must be anailyzed within the maximum
holding times tisted in Tabies V-4 and V-5,

6.4 Sample Collection and Transport »
When the laboratory has responsibility for sample
collection, handling, ang preservation, there neeads to
be strict adherence tc correct sampling procedures,
compieta identification of the sample, and prompt
transter of the sample to the laboratory.

6.5 Sample Collector

The collector shouid be trained in sampiing
proceduras and approved by the State regulatory
authornty or its delsgated representative.

6.6 Sample Report Form

The sample report form should contain the lozation,
date anmd time of collection, coliector's name,
preservative added, and any cther special remarks
concerning the sampie. indelibie ink should be used.

7. Quality Assurance

7.1 General Requirements:
T.1.1 Al quality contrel information is to be
availabie for inspection by the certification
officer,

7.1.2 A manual of analytical methods and the
laboratery's QA plan are to be available to the
anaiysts (see Chapter ill's discussion of the QA
Plan).

7.1.3 Class S Weights or better shouid be
available to make pericdic chacks on balances.
A racord of these checks is to be avaiiable for
inspaction. The specific checks and their
frequency are to be as prescribed in the
faboratory’'s QA plan and the laboratory's
cperations manual, if appropriate. This
frequancy shouid not excesd one month.

7.1.4 Color standards or their equivalent such
as buiit-in intarnal standards are to be avaiiable
to verify wavelength settings on spectro-
photometers. A record of these checks should
be available for inspection. The specific checks
and their frequency are to be as prescrined in
the laboratory’s QA plan and the laboratory's
operations manual, if appropriata. The frequency
of thase chacks should not exceed § months.

7.2 Analytical Quality Controf

The following are necessary for each anaiyte for
which a !aboratory is certified:

i')




7.2.1 The laboratory must analyze PE samples
{when available) at least annually.

7.2.2 Atleast once sach guarter, the laboratory
shouid analyze a QC sampie (EPA QC sample
or equivalent). If errors excead limits spacified,
corractive action s to be taken and
documented, and a foliow-up quality control
standard analyzed as soon as possible to
demonstrate the problem has bean corrected.

7.23 At the baginning of each day that
samples ars {0 be analyzed, a standard curve
composed of at least a reagent biank and three
standards covering the sample concentration
range ara o be prepared. These standards
should be from a source different than the
quality contrel standard used for paragraph
7.2.2.

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. Theraafter. at the baginning of each day
on which anaiyses are performad, this curve is
to be verified Dy analysis of at least a reagent
blank and one standard in the expactad
concentration range of the samples anaivzed
that day. All checks should be within tha control
limits specified in paragraph 7.2.7 or the systam
recalibrated as specified in paragraph 7.2.3.

7.2.5 If the reagent blank specified in
paragraph 7.2.3 (or paragraph 7.2.4) is not
carried through the full analytical precedurs,
than some othar blank (at ieast one per day) is
to be carried through the entire anaiytical
procedure. Results from reagent blanks should
net exceed the [aboratory's method detection
limit (MDL), see paragraph 7.2.8.

7.2.6 The laboratory should add a known spike
to a minimum of 10% of the routine sampies
{except whan the method spacifies a different
parcentage, i.e., furnace methods) to dstarmine
if the entire analytical system is in control. The
spike concsntration should not be substantially
lass than the background concentration of the
sampie seiected for spiking. These checks
should be evenly spaced and ona check should
be at the end of the day's analyses. Ovar time,
sampiles from all routine sample sources should
be spiked. If any of thesa checks are not within
the control limits specified in paragraph 7.2.7. a
standard shouid be analyzed to determine i the
"out of control” condition was due tc sample
matrix or systam operaticn. This standard 15 to
be analyzed through the complete anaiytical

systam. Corrective action is to bhe taken in
accordance with the laboratory’s QA plan,

7.2.7 Until sufficient data are available from the
taboratory, usually a minimum of 15 to 25 test
resuits on a specific analysis, the laboratory s
to use the control limits, if availabie, developed
from the mean (X) and standard deviation (S
reiafionships in Table V-8, This Table was
darived from EPA's PE sample data. After
inserting the analytical concentration (c),
including the background concentration (B)
wheraver appropriate, into the propar pair of
relationships, compute control fimits for
standards as X # 3(3) and for spike recoveries
as (X-B)x 3 (S). As sufficient data become
available, the laboratory should develop
traditional QT chart criteria for the vanocus QC
checks specifiad above {see Chapter 8 of the
Handbook for Analytical QA in Water and
Wastewater Laboratories, EPA-600'4-73-018, or
similar QC reference texts for further
information). Since percent recovery may not be
a constant, the percant racovary data may have
to be separatad into congceniration intervals
before conirol fmits are calculated for sach
interval, If any of these contrai limis are tighter
than the matching control limits developed from
the relatcnships in Tatie V-8, the laboratory
shall use the tighter criteria. Ctherwise, -control
limits calculated from ihe relationships in Table
V-8 are required. The taboratory should
continug {0 caiculate traditional control iimits for
each analyte as additional results become
available.

7.28 1t is further recommended that the
labeoratory pericdically determine the MDL in
accordanca with the procedure given in 40 CFR
Part 1386, Appendix B. This procedure is
available from EPA, Environmental Mormtoring
Systems Laboratory, 26 W. Marun Luther King
Drive, Cincinnati, Ohio 45268.

8. Records and Data Reporting

8.7 Laburatory Records

Records of chemical analyses are to be kept by the
laboratory for 2 minimum aof 3 years, This includes all
raw data, calculations, and guality control data, These
data fiies may be either manual or computer based,
The following information may be avadable as 2
sample data report or summary record: -

b
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8.1.1 Date, plage, time of sampling,
presarvative added and name of person who
collectad the sample.

8.1.2 |dentification of sampie zs to whether it is
a routing distribution systam sampla, check




sampie, raw or finished water sampie, or other
special 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.

8.1.5 Analytical techniqua/method used, and
quality control data.
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I
i
1

8.1.6 Result of analysis.

8. Action Response to Laboratory
Results

When the action response is a designated labcratory
responsibility, the laboratory must notify the proper
authority of noncompiiance sample results and
request resampling from the same sampiing point
immediatetly.
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Tabis IV-1, Ap_pﬂ:ved Methodology for Inor-éﬁnic Contaminants

Referanca (Mathod Number)

MCL
Contaminant mg/ Methoaology® £Pal ASTMEe sl Other
Arsanic Q.05 Atomic Absorption:  fumace 2086.2
¢ gassous hydnde 206.3 Dzg72-78B AD1A VI 1-1062-784
Spectrophotometme:  Sihvar Diethyi- 2054 D2972-78A 4044 alter
dithiocarbamata B4
inguctively Coupled Plasma 200.7A
Banum 1 Atomc Absomtion:  direct aspirabon 208.1 301A-IV
: furnace 208.2
Incuctively Coupied Plasma 200.7A
Cadmium 0.01  Atomic Ansorpuon' direct aspirabon 213.1 03857-78A or B 301A-Ior
- -+ furmnace 213.2
{nductively Coupled Plasma 200.7A
Chromium 0.05 Atomic Absorpson:  direct aspirahon 218.1 D1ea7-77b S01A- or 1Y
) : fumace 218.2
Inductively Couplec Plasma 200.7A
Fluorda 4 Colonmetnc SPADNS, with distillation 340.3 Dr179-72A 413C and Al
Potentometnc 100 selaclive glactode 340.2 D1179-728 41388
Autommated Alizann fluonde biue, with 340.3 413E% 128-71W7
distdlation
Automatad ion selectve elactrade 380.-75WE?S
Lead 0.05  Atomic Absorption:  direct aspiration 2391 Dassg-78A or B 301 A or I
i fumace 239.2
Inductvely Coupled Plasma 200.7A
Mareury 0.002 Manual cold vapor tachmoue 245.1 03z223-79 AM AV
Automatad cold vaocr echnque 245.2
Nitrate-N 10,0 Manual cadmium reduction 833 D3867-798 415C
. Automated hydrazne raducson i
Automated cadmum raduchion 353.2 D3867-T8A 605
lon sslective electrode WawwGssag?
Colonmetne Brucine 352.1 Bgs2-71 419D
on Chromaography ana.n B1o1110
Residual Disinfectant
Chionne Ampargmaric Tiraton 40a8Cs
Forrous Titrimatric Method 408Ds
DPD Colorimetne Method 408E%
Lauco Crystal Violat Method 408F8
Czone Indigo Mathod Nata ?
Chionng Dwoxide Amperometnc Mathod 41088
DPD Coionmetric Method 41008
Selenium 0.01  Atome Absomton:  fumace 270.2
1 gasecus hydnde 270.3 03855-79 A0 AV -1667-784
Sitver 0.05 Alomic Absorption:  diset asprabeq 2721 o © 301A-H
: fumace 272.2
Inductvety Coupied Plasma 200.7A
Sadium Atomic Absorpoon:  diregt aspeabon 273.1
: fumace 273.2
Flame Photomaing D1428-54M 320A
Turbidity Nephelomatrc 180.1 214 A8

' "Mathods of Chemcal Analysis

{EPA-G00/4-79-020). March 1879. Avaiabhe froqn ORD Pubiicanons, CERI, EPA, Cincinnat, Ohic 45288,
2 "Annual Book of ASTM Standards,” Part 31 Waiar, Amancan Saciety for Tastng and Mamnals, 1578, 1915 Race Straet, Philaceiohus, PA

15143.

of Watar and Wastss." EPA Emvwonmantal Monmorng and Systems Laboratory, Cincinnan, Ohio 45263

3 ~Standard Mathods for the. Examinanon of Water and Wastowater,” 14th Ed., Amencan Public Hsaith Associaton; Amancan Water Works
Association; Water Polkiton Congoi Federaton; 1975,

¢ "Tachmquas of Water Rasourcas invassgasion of the Uniad States

Documeants, US Govemment Prmung Office, Washington, DC 20402, S
analybical procecuras 1or metals e echmque apoicable 10 1otal metals must be Lsed.,

§ “Standerd Methods for the Exammauon of Water and Wastewaisr,”
7 "Fluonde n Watar and Wastewator,” Industinal Method 129-71W, “Techncon Ingusinal Sysiems,
1 "Fluonca n Water and Wastewater,” Technicon lndustnal Systams, T

5 For approved
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Gaciogeal Survey, “Chapter A-1, "Metnods for the Dastarminaton of
inorgancs Substances n Water and Fluvial Sedments,” Book § (1979, Stock #024-001-03177-9). Avalame from the Supenntandent of

Amancan Public Health Associaton at al,,

, NY 10591, February 19786,
# "Crion Guide 1 Water and Wastewatar Analysis.” Form WeWWG/S830, pp 5 1985. Onon Research Inc., Bosion, MA 02129,

10 "The Determnation of Nitrits and Nitrats :n Waier Using Singls Coiumn o Chromassograghy,” method B-1011, Miipore Com,, Waters
Chromatography Drvision, 34 Mapia Strest, Mitford, MA 01754,

Y1 "Daterrmnaton of Ozons n Water by the ind»go Mathod,” A Submittad Standard Method: Czone Scence and Engineenng, Vol. ¢, po 1688-
176. Pergamon Press Lid, 1882,

16th Ed.,
Tarrytown, NY 10531, December 1572,

1985




Tabie (V-2. Approved Methodology tor Organic Contaminants

Reference (Method Number or Page Numbers)

MCL
Contaminant ugil Methoaoiogy EPA! ASTM2 SIYE USGSs#
Chionnated hydrocarbons® Solvent extraction, gas chromatography op. 1-18 D3086-85 5094 (0-3104-83
andnn 0.2
lindane L4
metexychior 108
woxaphene 5
Chiorophenoxys Sotvant extrachon, gerrvatzaton op. 20-35 . D3478-85 5088 0-3105-83
2,4-D 100 gas chromatography
2.4,5-TP 10
Tota! Trinalomethanes “ic0 . Purge ang trap, gas chromatographny 5
TTHM) Sotvent extracuen, gas chromatograohy 7
Gas chromatography/mass spectrometry 3.9
Maxrmum Tnhalomsthane TTHM aftar incubaton 10
Potenual (MTP)
Volatile Qrganic Purge and trap, gas chromalography 50211
Contaminants (VOC) 502.2M1
503"
Regulated . 524111
benzene 5 Gas chramatography/mass specromerry 524,21
carbon lerachionde 5
p-dichiorobenzene 75
1,2-dichicroethane S
1.1-dicnicroethyiene 7
1.1,1-tnchioroethane 200
trichloroetviens 5
vinyi chionde 2
Unregulateg?? Solvant axtraction S0417
Purge and trap, gas chromatograghy 50211
502.211
' 50311
Gas chromatograpty/mass spectrometry 52411
524.2M1

! "Mathods for Organochionng Pesticdes and Chiorophencxy Acd Herbicides in Drnking Water and Raw Source Wawer,” Avalabia from
ORD Publicatons, CERI, EPA, Cincinnanh, Ohio 45268,
2 "Annual Book of ASTM Standards,” voluma 11.02, Amencan Society for Testing and Materials. 1916 Race Steet, Philadsiphia, PA

19103,

3 "Siandard Methods for the Examinauon of Water and Wastewater,” 14th Ed., Amencan Public Health Associason, Amencan Watar Works
Associaton, Water Polluton Contrgd Fegeranon, 1875, .
4.8, Geoiogical Survey Techmgues of Watar—Resources investgasons, Chapter A3, "Methods for the Determunabon of Organic
Substances in Water and Fiuvial Sedimants,” Book 5, 1583. Avalaple from: Open File Service Section, Westem Distnbuton Sranch, Box
25425, Faderal Centar, Denver, CO 80225,
5 These analytes may be exracted using Bakars Solid Phase Extrachon procadurs as referenced in the Nation Wide Approval in FR 2-19-88,

Vel 83, No. 33, pp. 5142

5 "The Analysis of Trhalomethanes in Finished Waters by the Purge and Trap Mathod,” Method 501.1, EMSL. EPA, Cincinnat, Onwo 45288,

7 "The Analyss of Trihaiomathanes in Dnnkng Water by Laudidaquid Exraction,” Mathod 501.2, EMSL, EPA, Cincinnat, Ohio 452588,

? "Measurement of Trnaiomethanes i Dnnking Water by Gas ChromamographyMass Spectromerry and Selectad lon Monitonng,” Method
501.3, EMEL, EPA, Cincinnati, Ohky 45268,

9 "Measurament of Purgeatle Organic Compeunds in Drnking Watar oy Gas Chromalography/Mass Specromeatry,” Mathod 524, EMSL,
EPA, Cincinnatl, Ohio 45268.

0 40 CFR 141.30(el2}

1 "Methods for the Determinanon of Organe Compounds i Fiushed Drmking Water and Raw Source Water,” September, 1986, EMSL,
EPA, Cincmnat, Ohio 45268,
12 Tha compigta list of unregulatad volatiie organic chermicals can be found in 40 CFR part 141.40.
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Table IV-3. Recommendgd Metheds tor Inorganic Contaminants
Refarence (Methog Number}

Coniamnant Mathodaology ERA! ASTM2 SM3 Others
Alkalinity Tinmaine or Polentiometne 3101 D1667-708 403 =1030-845
Calcium# EDTA tinmetne 215.2 D511-B4A 31

Alomic abisorpton: direct aspirabon 2151 D511-84B 303A

Indugtively coupied plasma 200.7A
Chignde Potenuomeme 407C

lon chromatograghy 300.0 D4327 429 A10008
Copper Atomie absorption; fumace technigug 220.2 304

:direct aspiration 2201 Cigsg-8aD or E 303A or B
_ Inductively coupled piasma 200.7A

Corrgsivity Langehar Indax 2037

Aggrassive Index C400-80%
Nitrite Spectrophotometrs 354.1

Automated cadmium reducton 3s53.2 D3867-85A 412F

Manual cadmium reducton 353.3 D32857-850 418C

ion chromatograghy anc.o B-10119
pH Polenoomenrx 158.1 O1263-7RA ox B 423
Resdue, towai disschved Gravimetnic 180.1 20e. -1750-845
Sultate Turbigimetric a75.4 0516-32A

lon chromatography 300.0 Da327 429 A-1000%
Temperature Thermometns 212

1"Methods of Chemical Anatysis of Water and Wastes,” EPA, Environmantal Mondoring and Systems Lanorawory, Cincinnau, Ohio 45268
{EPA-500/4-73-020) March 1573, Avaiable from ORD Pubiicatons, CERI, EPA, Cincinnal, Ohio 45268.

2" Annual Book of ASTM Standards,” Volume 11,01, American Socety for Testng and Materals. 1916 Race Strest Phdadelphia, PA 19103,

3"Standard Methogs for the Sxaminaton of Water ang Wastewater,” 16th Ed., Amancan Public Health Association, Amencan Water Works
Assogiaton, Water Polluton Contral Federapon, 1985, ’ i T T ’

‘For approved analytcal proceduras for metals, the technique appiicable LO lolai metals must be used..
STMethods for the Determinatan of Indrganc Substances in Water and Fluvial Sediments,” Technigues of Waler-Resources invesugation cf
the Unitad Siates Geological Survey Books, Chapiar A1, 1985, Open fila report 85-455, Avalable from Open-Fie Services Sacuon, Westem
Distributon Branch, US Geological Survey, MS 306. Box 24525, Denver, CQ 80225,

& “Conducuvity Detecton of Anicns Using Single Column Chromatography.” Method A-1000, Milipore Carp., Waters Chromatograshy

Omsion, 34 Mapie Street, Milford, MA 01784, _ —

7"Standard Mathods for the Examinaton of Water and Wastewa:er. w.th Ec. Amencan Pubhc Healﬂ-: Assoc:sauon Amencan Water Works
Associaton, Walsr Poliuton Control Federason, 1575,

TAWWA Standard lor Asbestos-Camant Pipe, 4 in. through 16 . for Water and Other Liquids,” AWWA C400-30, Revision of C400-77,
AWWA, Denver, 0. .

#"The Determinason of Nitnte and Mirate n Water Usmq Sm@a Coiumn lon Chmmaxngraphy Mathod B1011. Milipere Com., Waters

Chromatography Dnson, Milford, MA 01754. __




Tabie V-4, Sampie Collection, Contsinars, and Praservation for Inorganic Contaminants?.?

Contaminant Presarvative?d Containers Maxumum Holding TimeS
Alkalirty Cool, 4°C PorG 14 days
Arsenic Conc HNOs topH < 2 Por G & months
Asbestos Coot 4°Ct PorG
Barnum Conc HNQz o pH < 2 Por G 6 months
Cadmium Congc HNOg topH < 2 PorG & manths
Calcium Conc HNO 1o pH < 2 PorQ@ 6 months
Chiorde _ . None . PorQG 28 days
Chromium Conc HNO; to pH < 2 PorG & months
Copper Conc HNO; to pH < 2 PorG & moaths
Fluoride None P 28 days
Frae Chioring

Residual . None Por@ Analyze immed:ataly?
Lead Conc HNOz topH < 2 PorQ & months
Mercury Conc HNOy mpH < 2 PorG 28 days
Nitrate B .

Chiorinated Cocl 4*C PorG 28 days

Non-chiorinated Conc H,80,topH < 2 PorG 14 days®
Nitrma Codl 4*C Por@ 48 nours
o] Nene PorG Analyze immedsataly?
Sederium Conc HNOy topH < 2 PorG 6 months
Siiver Conc HNOgtopH < 2 PorG & months
Socium Conc HNOg o pH < 2  PorG & months
Sukata Cocia*C PorG 28 days
Temperatura None Por (s Analyze immed:ately?
Total Dissolved .

Residue . Cool 4*C . PerG . Toays
Turbidity ' ) Cool 4°C PorG 48 hours

’Thelabora:orydirec:ormustrejectanysamp&es.m%wmmmmmmmwmme authonty requestng

the analysis.

2 Gther hoiding Smes can be obtained through alismata approval,

31t HNO5 cannot be used bacausa of shipping restnctons, sample for anatysis of metals may be initially presarved by wing and mmediataty
shipping 1t 1o the (atoratory. Upon recsipt in the laboratory, the sample must be acdified with conc. HNO, o pH < 2. At the tme of analys:s,
the sample contamer shouid ba thoroughly nnsad with 137 HNO,; washings should be addac to the sample. A volume correcton for hese
washings must dbe made.

4P = plashc, hard or soft G = glass, hard or soft

31n ali casas, samplas should be anatyzed as soon aftar collaction as possibe,

§ These sampies should never be trozen.

7 " Analyze immexdiately” generally maans withn 15 minutas of sample coliachon.

% jon chromatographe mathods using conductivity as the detactor cannct be used.
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Tabis IV-5. Sample Collection, Containers, and Preservation
for Organic Contaminarnts?

Maxmum
Holding
Contaminants Preservative Contaner Time2
Chionnated Refngorate at Glass with fodl & 14 days
hydrocarbons 4°C as soon as  Teoflon-lined cap
possibie after
collecton

Chiorophancxys Rafrigerate at Class with foil or 7 days3
- 4°C as soon as  Tefion-lined cap.

= possibia aftar
collecton.
TTHMs Ascorbic acid © Glass with 14 days
and 6N HC! Tatton-tined
saptum
VOCs HCLwopH < 2, Class with 14 days
Cool &°C Tafon-linad
saptum

11 a laboratory has no conwol over these factors, tho laboratory
director must rmect any sampies not meatng these cntena and
notity the authority requesting the analyses.

2|n all cases, samples should be anaiyzed as soon afisr coliection as
possitia,

IWali-stopperat and refrgerated extracts can be hekd up to 30

days. _
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Table IV-6. Background for Davelopmant of Control Limits for the Required Quality Control Program (See 7.2.7)

Estimate of Concantragen ¢

Appiication
Concantration Stangard
Analyte Unns Ranga Maan Deviation

Arsenc ugl 3.56 to 108 0.882(c}-0.10 0.0693(c) +0.28
Banum ugL 41 10 938 0.974(z) ~0.82 2.0504{c) + 1.93
Cagmium ugl 1.8 1042 2.872(c)+0.14 C.0682(c)+0.12
Chromium ug/L - 1270 127 0.887{e)+0.11 0.0587(¢)+ Q.83
Lead ug/l 3.2 tc 138 0.959(c) + 0.24 0.0847(c) » 0.59
Marcury ug/L 0.72w0 7.5 0.8572(2) 0.0858(2)+0.06
Seidenium ugl 8.71 10 88.9 0.893(c}-0.11 0.0885(cy+0.15
Siiver ugll 3.42 0103 0.594(c) +0.2C 0.0585(¢) +0.29
Nitrata-N meg/l 03510 8.5 1.008(¢) +0.01 0.0810(c) +0.03
Fluorida mo/l Q.18 o 2.0 0.988(¢) +0.01 £.0290(c) +0.01
Endnn wl 013 w 8.7 2.971{e) 0.138{¢c}
Lindans ug/h 07210 8.8 2.940{c) C.183(c) +0.01
Methoxychior ug/t 1.96 v 95 C.927{c) +0.14 0.1438{c) +0.03
Teoxaphene ug’l 1.42 110 12.8 C.868(c)-C.08 0.1582{¢)+0.15
2.4-D ug/l, 1.78 0 88.6 0.874(c)+C.14 0.230(¢c)+0.13
2.4,5-TP ug/L 1.20 1o 731 0.862{c)+C.01 0.238(z} - 0.05
Chioroform ugl 2.06 o 81.5 0.880(c} +0.30 0.0814(c) + 0.55
Bromofomn ugll 122 10 B4.3 1.008(c) +0.48 0.109(c}+0.33
Sromodichioromathane ugl 113 10 75.1 1.000(¢)-0.23 C.108(2)+0.03
Dibromochioromethans ug/L 7.66 0 80.5 1.004{c)-0.77 0.111{c}+0.18
Resual Free Chiorine! mo/L 0.38w 1.8 0.974{c)+0.02 0.0295(z2) +0.08
Turbiddy’ NTU 0351w 5.0 C.848(0)+0.07 0.0517(¢)+ 0.05
Total Dissoived Residue mg/L 100 to 610 1.027(2)-1.78 0.0874(c) +4.03
Calcium, as CaCC, mgt 0.80 tc 103 1.002(c) + 4,32 C.0443(c) +0.16
pH1 unns 40010 8.2 0.587(c)+0.07 G.01471c) - D.04
Alkalinty, as CaCO, met 4.97 © 110 0.576(¢c) +0.54 Q.C133¢cy+ 112
Langeller index, 20°C? unis 0.74 1.0 1.045(c)-0.04 0.0038(c)+0.15
Sodium mel ?7.58 o 85 0.588(c} +0.20 0.0398(¢) + 0.15

'Not amenabile 10 spiking procadure
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gample Forms for On-Site Evaluation of Laboratories involved in Anaiysis of Public Water Supplies-
hemistry

Laboratory

Street .

City - | State

Telephona Number

Survay by
Affiliation
Date
Codes for Marking On-Site Evaluation Forms
S - Satisfactory X - Unsatisfactory U - Undetarmined NA - Not Applicabie




b

Laboratory Evaluator
Locatien Date
Personnel
Position/Title Name Education Level Speciaiized Present Experience
Degree—Major® Training Speciality
t.ab Director
Manager
Supervisor
instrument
Operator
- AA
TEM
GC
IcP
GCMS
Ic
Othar
Analysts

“if the major is not In chamistry, kst hours of Colage level courses i Chamistry.
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Laboratory Evaluator

Location Date

Laboratory Equipment and instruments for Inorganic and Organic Contaminants

No. of Satisfactory

ltamn Lnits EPA Mathod Manufacturer Model | Yes No

ANALYTICAL BALANCE:
0.1 mg sensitivity
Stable base
Class S weights
Sarvice contracts

MAGNETIC STIRRER:
Variable spead
TFE coated stir bar

pH METER:
+ .05 units
Readability # 0.1 units
Line or battery
Usabie with specific ion
elactrodes

CONDUCTIVITY METER:
Readable in ghms or mhos
Range of 2 ahms to 2

megohms
Line or battery

HOT PLATE:
Temp. control

CENTRIFUGE:
To 3000 rpm
Option of 4 x 50 mi

COLOR STANDARDS:
To varify waveiengths on
photometers
Should cover 200 to 800
nm

REFRIGERATOR:
Standard laboratory
Explosion proof for organic
storage

DRYING OVEN:
Gravity or convaction
Controfled from room to
180°C or higher (+2°C) -
To 400°C for claaning
organic giass

28




WL
(o

Laboratory Equipment and instruments for Inorganic and Organic Contaminants (Continued)

tem

No. of
Units

EPA Msthed

Manufacturer

Mcdel

Satisfactory

Yes

No

THERMOMETER:
Mearcury-filled celsius
1°C or finer subdivision
Te 180°C
Cartified by or traceabie to
- NBS

GLASSWARE:
Borosilicate
Class A volumstric

SPECTRCPHOTOMETER:
Range 400 to 700 nm
Band width—nct greatar
than 20 nm

Use several size and
shape ceils

Path length 1 to 5 cm

206.4-340.1-340.3
2458,1-254.2-352.1

363.3-353.2-353.1

408E or F-408G&E
375.4-410BR&C

FILTER PHOTOMETER:
Range 400 to 700 nm
Band width 10 to 70 nm
Use saveral siza and

shape cells
Path length 1 to 5 cm

Same as above

SPECIFIC IOCN METER:
Readable & accurate to *
1 mv

ELECTRODES:
As needed

340.2

INDUCTIVELY CQUPLED

PLASMA: ,
Computer control
Background ceordination

Radic frequency genarator

Argon gas supply

200.7-200.7A

WATER BATH:
Electric or steamed heat
Heat to 100°C
Controiiable within 5°C

2458,1-352.1
Pesticides

ION CHROMATOGRAPH:
Conductivity detector
Suppressor column
Separator column
U.V. detector

300.0

300.0
300.0-81011
B-1011
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Laboratory Equipment and instruments for Inorganic and Organic Contaminants (Continued)

No. of Satisfactory
ltern Units EPA Methed Manutacturer Model | Yes | No
AMPEROMETRIC TITRATOR 408-C
ATOMIC ABSORPTION 208.1 208.2
SPECTROPHOTOMETER: 213.1 208.2
Single channel 218,17 213.2
. Singie or double beam 239.1 218.2
Grating monochrometer 272.1 238.2
Photomuttiplier detector 215.1 270.2
Adjustable slits 273.1 272.2
Range 180 to 80C nm 208.3 273.2 270.3
Readout system: Same as above
Response time compatible
with AA
Able to detect positive
interfarence for furnace
Chart recorder, CRT, or
hardcopy printer
Fuel and oxidant: 208.1-239.1
Commercial grade 213.1 2721
Acstylane 215.1 2731
Air
Reagent grage nitrous 21841

oxide

Commerciai grade argon
or nitrogen {furnaca)

208.2 218.2 272.2
208.2 238.2 273.2

Hydrogen (hydride) 213.2 270.2
208.3 270.3
Burner: See Atomic
Recommendad by Absorption
manufacturer for the
above gases
Hollow cathode lamps: See Atomic
Single elemant prefarred Absorption

Multipla slement
accaptable
EDLs acceptable

Graphite fumaca:
Any that will reach

206.2 208.2 213.2
218.2 239.2 270.2

temps reguired 272.2 273.2
Background corrector: Ses Atomic _
Raquired for furmacs Abscrption
Provision for off-lina
analysis
Hydride generator 206.3
270.3 |
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Laboratory Equipment and instruments for Inorganic and Organic Contaminants {Continued)

No. of Satisfactory
ltermn Units EFPA Method Manufacturer Modal | Yes Nc
AUTCMATED ANALYSES ' 340,3-353.1-353.2
SYSTEM: 380-75WE
Sampler
340.3-353.1-323.2
Proportioning pump 380-75WB
Manifold or cartridge 340.3-3583.1-353.2
380-75WE
Heating bath 383.1

Bath with distiliing head
Continuous filter
Colorimeter

ISE detector

Racorder

413E (Std Methds)
340.3-353.1
340.3-353.1-3583.2
380-75WE

340.3-353.1-383.2
380-75W=

MERCURY ANALYZER!

Spectrophotometer

Dedicatad mercury
analyzer acceptabia

Having a mercury holiow
cathode lamp

245.1-245.2

Absarption Call:
10 cm quartz cell with
quanz end windows or
11.5 cm plexiglass call
with 1.D. of 2.5 cm

245,1-248.2

Air Pump:
To deliver flow of at
jzast 1 L per minute

245.1-2458.2

Aeration tube:
With coarse glass frit

245.1-248.2

Flowmetar:
To measure air fiow of
1 L par minuts

245.1-245.2

Drying Unit:
B-inch tube with 20 g
magnasium
Perchiorate
or
Heating device

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

Item

No. of
Units

EPA Method

Manufacturer

Modei -

Satisfactory

Yes

No

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

See graphite
furnace maethod list

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

Crganochiorine
Pasticides
Chierophenoxys

ARSINE GENERATOR:
A Gutzeit generator or
aquivalent

208.4

GAS CHROMATOGRAPH:
+0.2°C oven
Temparature contral
Racordar, hardcopy
Qven tempearature

programmmar

Alf

All

5011 502.1 502.2
503.1 504 524.1
524.2

GC Detectors
Linearized electron
capture or equivalent

Elactroiytic
conductivity
Photoionization

Pesticides
Chlsrophenaoxys
s01.2

501.1 502.1 5Q02.2
503.1

Mass Spectrometer:
Electron-impact
ionization
- {70eV nominal)
All-glass enrichment
device
All-glass transfer line

501.3 524 524.1
524.2

Software to acquire and
manipuiate data for only a
few ions

S01.3 524 5241
824.2 :

Purge and trap system

501.1 501.3
502.1 502.2 503.1
524 5241 5242
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Laboratory Evaluator
Location Cate
Methodology

Referance

Contaminant

Name or
Description of
Meathod

(Cite Source and
Method by Number
or Page and Year}

Sample Load
Par Month

Satisfactory

Yes

No

Inorganic Arsenic

Barium

Cadmium

Chromium

Fluoride

Lead

Mercury

Nitrate

Selenium

Silver

QOrganic
Chiorinated
Hydrocarbons

Chlorophenoxys

TTHM

MTP

voC
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Labaratory Evaluator

Location _ Date

Sample Handiing and Preservation

1t
Containar Used Maximum Satisfactory

Contaminant {Material and Size) | Preservative Used Hoiding Time Yes No

inorganic Arsenic

Barium

Cadmium

Chromium

Fluoride

Lead

Mercury

Nitrate

Selenium

Silver

Organic
Chiorinated
Hydrocarbons

Chlorophenoxys

TTHM




Laboratory

Location

Evaluatoer

Date

Sample Coilection

ltem

Commants

Satisfactory

Yes | No

General
Trained Sample Collector

Representative sampling

Complete sampie form

Inorganic
Appropriate sampling and
preservation

Overaged samples
discarded

QOrganic
Appropriate sampling and
presarvation

TTHM
Stabilizer added to
same boftie in
laboratory prior 10
shipment to sita or at
tirne of sample
collaction.

TTHM
Harmstic seai

Overaged samples
discarded
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Laboratory, _Evaluator

Location ; ) __Data

Quality Assurance and Data Reporting

Satisfactory

ttam Comments Yes No

QA plan and data

Annual performancs
samplas anaiyzed

Mathods manual available

Records kapt 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

Organic
TTHM/NVOCs field blanks

10% TTHMAOCS in
duplicate

TTHMNOCs control
standards

TTHMNOCs startup test

Scurce water
bBlank check

BFE tuning check -




Chapter V
Microbiology

Note: guaiity contral items are designated as "QC"
and necessitate written reccords which are to be
retained for five years. :

1. Personnel

1.1 Supervisor/Consuftant

The supervisor or consultant s a prafessional
scientist axperienced in water micrebioiogy. If a
supervisor is not available, a consultant having the
same qualifications may be substituted. State
laboratory personnsl would be a primary source for
consuttants.

1.1.1- Academic Training: Minimum of a
bachelor’'s degree in science.

1.1.2 Job Training: Minimum of two weeks
training from a Federal agency, State agency, or
academic institution in microbiclegical analysis
of drinking water.

1.2 Analyst {or equivalent job titie)
The analyst perfcrms microbiciogical tests with
minimal supervision. S

1.2.1 Academic training: Minimum of high
school aducation,

1.2.2 Job training: Training in microbiological
analysis of drinking water, acceptable to the
State (or EFA for nonprimacy States), plus a
minimum of 30 days on-the-job training.
Perscnnei should take advantage of workshops
and fraining programs availabie from Federal
and State regulatory agencies and professional
societies.

1.2.3 Experience: At izast one year of banch
experience in sanitary, water, milk, or food
microbiclogy.

2. Laboratory Facillties

Laboratory faciities are clean and temperature and
humidity controlled, and have adequate lighting at
bench tops. The iaboratory has provisions for dispesal
of microbiological waste. It is recommendad that the
laboratory contain 150-200 square fest and 5 to 6

37

linear fest of usable bench space per analyst,
Laboratory faciliies should include sufficient bench-
top area for processing samples; storage space for
media, glassware, and portable equipment; fioor
space for stationary equipmeant (incubators,
waterbaths, refrigerators, ete.); and associated area(s]
for cleaning glassware and sterilizing materials.

While safety criteria are not an aspect of laberatory
certification, laboratory personne!l should be aware of
genaral and customary safety practices for
latoratories. Each laboratory is encouraged to have a
safety plan availabie.’

3. Laboratory Equipment and Suppiies

A laboratory may request or contract with ancther
certifiad laberatory to conduct specified quality-control
testing, e.g., tasting the quality of iaboratory pure
water {paragraph 4.3.2 in this chapter); calibration of
non-refergnce weights (paragraph 3.2.2 in this
chaptar); and calibration of temperature monitoring
devices {paragraph 3.3.2 in this chapter). The
laboratory conducting the actual gquality control test(s)
is to be certified for microbiclegy and provide coples
of quality contrel data to the requesting laberatory.
Tharefore, the requesting !aboratory is not necessarily
reguirad to Rave equipment, supplies, and materials
tc conduct specified quality control tests.

3.1 pH Meter
3.1.1 Accuracy and scale graduations within
= 3.1 units,

3.1.2 Use pH buffer aliquot only once.

3.1.3 Maintain elactrodes according to

manufacturer's racommendations, -

QC 3.1.4 Siandardize pH meter each use period

with pH 7.0 and pH 4.0 standard buffer.

3.1.5 Date commergial butter soiution container
upen receipt, and when opened. Discard befors
expiration date.
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3.2 Balance (top loader or pan)
3.2.1 Balance detacts 100 mg at a 150 gram
load.
QC 3.2.2 Calibrate balance monthly using Class S
or 5-1 reference weights (minimum of thres
traceable weights which bracket laboratory
weighing needs) or weights fraceabie to Class S
or S-1 weights. Calibrate non-reference weights
annually with Class S or S-1 reference weights.,
Corraction data necessary with 3§ or S-1
reference weights.

QC 3.2.3 Maintain service. contract or internal

maintanance protocol and maintenance records.,

Maintenance conducted annually at a minimum.

3.3 Temperature Monitoring Device

3.3.1 Use glass/mercury or dial thermometers
graduated in 0.5°C increments or lgss in
incubator units. Mercury column in giass
thermometars i$ not separated.

QC 3.3.2 Check calibration of in-use glass/marcury
thermometers annually and in-use dial
thermometer gquarierly, at the temperature used,
against 2 refarence National institute of
Standards and Technology (formerty National
Bureau of Standards) (NBS) thermometer or
one that mests the requirements of NBS
Monograph 150.

QC 3.3.3 Recalibrata continuous recording devices
annually which are used to monitor incubator
tamperature. Use same referance thermometer
described in QC 3.3.2.

3.4 incubator Unit

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

QC 3.4.2 Record temperature for days in use at

least twice por day with readings separated by

at least 4 hours.

3.5 Autoclave
3.5.1 Autoclave has a temperature gauge with
a sensor on the exhaust, a pressure gauge, and
an operationa! safety valve, Autoclave maintains

sterilization temperature during the sterilizing

cycle and completes an entire cycle within 48
minutes whean a 12-15 minute sterilization period
is used. Autocclave depressurizes siowly to

ensure madia do not boill over and bubbles do
not form in inverted tubes.
QC 3.5.2 Because of safety concerns and
difficulties with operational control, pressure
cookers and vertical autoclaves are not
acceptable.
QC 3.5.3 Rscord date, contents, sterilization time,
and temperature for sach cycle. Establish
servicg contract or internal maintenance
protocol, and maintain records.
QC 3.5.4 Use maximum-temparature-registering
tharmomaeter, heat-sensitive tape, or spore
strips or ampoules during sach auiociave cycie
and racord tamperature. Avoid cvercrowding.
QC 3.5.5 Check automatic iming mechanism with
- stopwatch quarterly.

3.6 Hot Air Oven

3.6.1 The oven maintains a stable steriiization
temperature of 170°-180°C for at least two
hours. Sterilize only dry items and avoid
overcrowding. The oven thermometar is
graduated in 10°C incraments or less, with the
bulb placed in sand during use.

QC 2.8.2 Record date, contents, and steriization

time and temperature of aach cycla.

3.7 Colony Counter

Use colony counter, dark field model, to count
Heatarotrophic Plata Count ¢colonies.

3.8 Conductivity Meter

Suitable for checking laboratory pure water. Rleadable
in oshms or mhos, with a range from at least 2 ohms
to 2 megohms or equivalent micromhes * 2%. Unit
may be in-lina/bench or portablerbattery operated,

QC 3.8.1 Conductivity mater is caiibrated monthly
with a 0.01 M KC| solution {Sea Method 120.1
in Methods for Chemical Analyses of Water and
Wastes, 1978, EPA 600/4-79-020 (ravised
1883); or Section 205, "Conductvity”, pp. 76-
80, in Standard Methods for the Exarmination of
Water and Wastewater (16th ed.), 1385},

3.9 Refrigerator

3.9.1 Refrigerator maintains a temperatura of
1° 1o 5°C. Thermometer graduated i at least
1°C incraments with the thermomater buib
immersed in liguid.

(%)
i

3.9.2 Record temperatures for days in use at
least once per day,
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3.70 Inoculating Equfpmenf’ N

Metal or plastic lcops, or weod applicator sticks
sterilized by dry heat. The metal inocuiating ioops
and/or neadles are made of nickel alloy or piatinum.

3.17 Membrane Filtration Equipment (if MF
procedure is used)

3,11.1 MF (nits are stainless steel, glass. or
autocclavabie plastic, not scrawched or corroded,
and do not leak.

3.11.2 10X to 15X magnification device with
fluoressant light source .used to count sheen
colonies.

3.11.3 Membrane filters approved by the
manufacturer for total coliform water analysis.
Approval based on data from tests for toxicity,
recovery, retention, and absence of growth-
promoting substances. Filters are celiuicse
estar, white, gridmarked. 47 mm diamater, and
0.45 pm pore size. or alternate pore sizes If
manufacturer provides performance data egual
to or petter than the (.45 um pore size,
Membrane fiters are purchased presteriiized or
autociaved before use.

3.11.4 Record the lot number and date
received for memprane filters. If the gquality and
performance of membrane fiiters are
gquestionabie, new iot(s) ¢f membrane filters can
be checked by comparing racovery of coliform
organisms against membrane fiiters from a
previously acceptable lot. {Suggested
procedurg: Obtain a natural coliform-positive
water sample or prepare & laboratory water
sample using a pure cofiform cuiture. New iots
of membrane filters are evaluated by passing a
sufficient volume of water sampie through a
mambrane fiiter from a new lot and a membrana
filter known t¢ be acceptable so that 30 to 80
colifarm cclonies are obssarved on the
acceptable membrane filter after 24 hours
incubation at 35°C. Thae colony counts on the
membpranes are evaluated using the formula:

QcC

A-B-1

Critical value” = , whare

A is the count on the acceptable membrane filter, and
B is the count on the membrane filter frern a2 naw lot.

"Halg. Stasstical Theory with Engineenng Apphcations. John

Wiley and Sons, Ing., New York, NY, 1860, p. 725,
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it the critical value is rot less than 1.85, the new
membranes should be considered unaccsptabis.)
Uracceptable membrane filters are returned to the
vendor with a reguest to replace these with
membrane filters from a different lot number.
Repiacement membranes are submitted to the same
comparative procedura, (This comparative procedure
will demonstrate gross differences between the
membranes; other, maore stringent comparative
precedures are acceptable).

QC 3.11.8 Check sterility of 2ach lot number of
membranes by placing one membrane in 30 mL
volume of non-selective broth medium (e.g.,
tryptic soy broth) and check for growth after 24
hours incubation at 35° = 0.5°C.

3.12 Cuiture Dishes {loose or tight lid)
3.12.1 Use presterilized plastic or steriizanie
glass culture dishes. To mamntain sterility of
giass culture dishes. uss stainiess stee! or
aluminum canisters, ¢r wrap dishes n a heavy
aluminum foil or char-resistant paper.

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

3.12.2 Reseal opened packs of disposable
culture dishes between malor use periods.

3.13 Pipets

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

3.13.2 Pipets have legible markings and are
not chipped nor stchad.

3.13.3 Opened packs of disposabie sterile
pipets are resaalec tetween major use pericds.

3.14 Cufture Tubes and Closures

3.14.1 Tubes are made of barosilicate giass-or
other corrgsion-rasistant glass.

3.14.2 Cuiture tubes used for Presumptive
Test in the Multiple Tube Fermentzation
Technique (MPN) are of a sufficient size to
contain medium plus sample without being more
than three quarters full.




3.15

3.16

o .

)
3.14.3 Tube closures are :;:ainless;P steel,
plastic, aluminumn, or screw caps with non-toxic
iiners. Cotton plugs are not acceptable.
Sample Containers
3.15.1 Sample botties are wide mouth plastic
or non-corrosive glass with a non-
leaking ground glass stopper or a cap
with a non-toxic liner which will
withstand repeated _sterilization, or other _

4.1.3 Membrane filter squipment is autoclaved
at the start of the first filtration series of each
day and after sach filtration series. A filtraticn
saries ends when 30 minutes or longer elapse
between individual sample filtration.

4.1.4 Membrane filter assembliss may be
exposed to UV irradiation (germicidal lamp,
2637 angstroms) or submerged in boiling water
for approximately two minutes if bacterial carry-

____over bstween individual sample filtration

EPA-approved sampie containers.
Capacity of sample containars is at
lsast 120 mL (4 0z.).

3.15.2 Glass stoppered bottle closures are
coverad with aluminum foil or char-resistant
paper for sterilization.

Glassware and Plasticware

3.16.1  Glassware is borosilicate glass or other
corrosion-resistant glass and free of chips and

racks. Markings on graduated cylinders and

pipets are legible. Plastic items are ctear and
nen-toxic,

4.2

becomes a problem. (Filter assemblies
submarged in boiling water are cooled to room
temperature before filtering sample,)

Sample Containers

4.2.1 Add sodium thiosuifate (Nax85;03;
Anhydrous, 100 mg/L} tc sample containers
before sterilization (0.1 mL of 10% Nap5,04
solution par 120 mL capacity).

QC 4.22 Select at least one sample container at

random from each batch of sterile sampie

______botties, or other EPA-approved containers, and

confirm sterility by adding approximately a 25

_mi voluma of a stariie_non-sefective broth (e.g.,

3.16.2 Graduated cylinders for measuremant
of sample volumes have a tolerance of 2.5% or
less.

3.18.3 Pipets delivering volumes of 10 mL or
l2ss are accurate within a 2.5% tolerance or
less.

4. General Laboratory Practices
4.1 Sterilization Procedures

4.1.1 The times for autcclaving materials at
121°C are listed below. Except for mambrane
fiters and pads and carbohydrate-containing
media, indicated times are minimal times which
may necessitate adjustment depending upon
volumaes, containers, and loads.

Time
ltem {minutes)
Mambrane filters & pads . 10
Carbohydrate containing media 12-15
Contaminated test materials 30
Mambrane filter assemblies 15
Sampla collection botties 15
Individual glassware 18
Dilution water blank 12

Rinse water

4.1.2 Remove autoclaved membrane fiiters and
pads and ail media immediataly after completion
of sterilization cycle.
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tryptic soy, trypticase soy, or tryptone broth).
Incubate at 35° * 0.5°C for 24 hours and check
for growth.

Reagent Water

4.3.1 Use only satistactorily tested reagent
watar from stills or deionization units io prapare
media, reagents, and diiution/ringa watar for
performing bactericlogical analyses.

4.3.2 Test the quality of the reagent water or
have it tested Dy a certified laberatory to assure
it meets the criteria in the table bejow.

Dilution:Rinse Water

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

4.4.2 Stock buffar ié autbclaved ar fiitar-
sterilized. Label and date containers. Ensure
stored stock buffer is free of turnidity.

4.4.3 Dilutiorvrinse water is preparad by adding
1.25 mlL volume of stock buffer solution and 5
mL volume of magnesium chloride {MgCla)
solution (81.1 g MgClz - & Hz0O/L) per liter of
reagaent water.

4.4.4 Check each batch of dilutionmnse watar
for starility by adding 5C mL of water to a 50 mbL
of 2 double strangth nom~selective broth (e.g.,
tryptic soy, trypticass soy or tryptose broth).




‘Parametier Limits Frequency
Cenductivity > 0.2 megohms Monthly
resistance or < 2
micremhes/em at
25°C
Pp, Cd, Cr, Cu, Not greater than Annually
Ni, Zn 0.05 mg/L per
contaminant,
- Collastively, no
graater than 0.1
mg/L
Total Chiorine  Nondstectable Monthiy
Residuai’
Heterotrophic < 500/mL Monthly
Plate Count2
Quality of Ratio 0.8-3.0 Annually

Reagent Water3?

' DPD Metnod not required if source water 15 not chionnated.

2 Pour Plate Mathod, .

3Test for bactericlogical quality of reagent water (Standard
Methods for the Exammnabon of Water and Wastewster, 18th
Edion p, 835; aiso Microbiological Metheds for Monntoning the
Environment, EPA-S00/8-78-017, £.200), Control watar o 128113
defined as double distilied water using a glass stlf.

incubate at 35° £ 0.5°C for 24 hours and check

tor growth.

4.5 Glassware Washing

Qc

4.5.1 Use distillad or deionized water for final
rinse. -

4.5.2 Perform the Inhibitory Residue Tast
{Standard Metheds for the Examination of Water
and Wastewater, 18th adition, p. 834, and
Microbiolcgical Methods for Mcenitoring the
Environment, U.S. EFA-600/8-78-017 p. 199) on
the initial use of a washing compeound and
whenever a difierent formulation of washing
compound, or washing procedurse, is used to
ensure that giassware is free of toxic residue.

4.6 Media—General Requirements

4.6.1 Use of dehydrated or prepared media
manufactured commercially is strongly
recommendad dug to concern about guality
control. Store dehydrated media in a cool, dry
location and discard caked or discolored
dehydrated media.

4.6.2 Date bottles of dehydrated media upen
receipt and aiso when initially opened. Discard
dehydrated madia 6 months after opening; if
stored in a desiccater, storage is extended (0 12
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months. Discard dehydrated media that has

passed the manufacturer’'s expiration date.

4.6.3 For media prepared in the laboratory,
record the date of preparation, type of medium, -
ot mumber, sterilization time and temperaturs,
final pH, technician's initials.

4.68.4 For liquid media prepared commercizaliy,
record date received, type of medium, lot |
number, and pH verification. Siscard medium by
manufacturer's expiration date.

4.7 Membrane Fifter {(MF) Media {needed only if
faboratory conducts MF procedure)

4.7.1 Use m-Endo broth or agar or m-Endo
LES broth or agar in the single step or
enrichment techniques. Ensura that ethanol
used in rehydration procedure is not denatured.
Prepare medium in a sterile flask and use a

-boiling water bath or, if constantly attended, a

hot piate with 2 stir bar to bring medium just to
the noiling point. Do net beil medium, Final pH
7.2 = 0.2,

4.7.2 Refrigerate MF broth no ionger than 96
hours, poured MF agar plates no longer than 2
weeks, and ampculed m-Ende broth in
acceordance with manufacturer’s expiration date.

4.8 Muttiple Tube Fermentation Technique (MPN
or MTF) Media

4.8.1 Double strength--laury! tryptose broth or
lactcse broth is used in the Presumptive Test
and single strength briliant green lactose bile
{(BGLB) broth in the Confirmad Test. Dispense
breth medium volume of not less than 10 mb
per tube and autoclave 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 media ars refrigerated after
sterilizaticn, incubate covernight at 35°C beiore
use. Discard tubes showing growth andsor
bubbles. Use MPN media prepared in tubes with
loose-fitting closures within one week. Store
broth media in screw cap tubes no longer than
3 months, provided mediz are stored in dark.
Discard media if evaporation exceeds 10% of
original valume,

4.8.3 ise m-Endo agar, m-Endo LES agar. or
Lavine Eosin Methylene Blue (EMB) agar for the
Completed Test although the m-Endo LES agar
is the madium of choige. Dissolve, using a
sterile flask, in a boiling water bath (or dirsct
haat if constantly attended) to bring medium just
to the boiling point. Do not auteclava. Final pH
7.2 = 0.2. Medium may be stored refrigerated
for two weeks, If EMB agar s 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
beiling point or autoclave medium at 121°C for
12-15 minutes. Final pH 7.1 %+ 0.2. Usa non-
autoclaved 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 upon volume. Final pH 7.0 + 0.2. Temper
meited agar at 44°-46°C before pouring, Hold melted
agar no longer than 8 hours. Do not meit starile agar
medium more than once.

5. Analytical Methodology

Note: on 12:31/90, significant changes will be made in
this section o conform with the requirements of the
revisad total coliferm rule.

5.7 EPA Approval

- 5.2.6 Verify sheen colonies using either single
strength lactose or LTB and then single strength
BGLE media (same media used in MPN
procedure), or EPA-approved cytochrome
oxidase and [-galactosidase rapid test
procedure. :

8.2.7 Adjust initial counts based only upon

verification data.
QC 528 Conduct MF sterility check at the
beginning and the and of each filiration series. if
controls indicate contamination, reject alf data
from affectaed samples and request mmediate
resampiing.
QC 5.2.9 Labeoratories which conduct the MF
procedure and have two ©or more anaiysts
should analyze one known coliform-positive
sample monthly and sach anaiyst should count
the sheen colonies on the same membrana.
The shesan coleny counts sheuld agree within
10%.

5.3 MPN Procedure

Apprdved analytical methodology is g#é:éifTiéd in the

National Primary Drinking Water Regulations.
Alternate methods must have EPA approval.

5.2 MF Procedure
521 Shake sample vigorously before
analyzing. Sampie volumes analyzed by the MF
procadure must be 100 mL £ 2.5 mL.,

§.2.2 Confiuent growth is defined as bacterial
growth with or without sheen cowvaring the entire
membrane filter, TNTC {too numerous o 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
coionies arg invalid. Record as “"confluent
growth” or "TNTC" with the number of
discernabia sheen colonies and request an
additional samnple from the same sampling site.

5.24 Samples resulting in confluent growth or
TNTC with five or more distinguishable sheen
colonies may be a MCL viclation. Report as
“confluant growth" ar "TNTC" with the number
of distinguishiable shean colonies.

5.25 Verify all

sheen coionies for all

unsatisfactory samples (>4 colonias/100 mlL)
regardless of the amount of sheen when the
number of the sheen colonies is § or more up to
107100 mL. When the number of shean colonies
exceeds 10/100 mi, randomily pick 10 colonies

for verification, ~ o T
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- 8.3.1 Conduct MPN Completed Test, quarterly,

on not less than 10% of all unsatisfactory
sampies (> three positive confirmed tubes).
Gram-staining is optional for potable water
sampies.

5.3.2 For unsatisfactory samples, adjust the
number of positive confirmed tubes on the basis
of the Completed Test.

£.3.3 {f the MPN test is used on water supplies
that have a history of confluent growth or TNTC
by the MF procedure, all presumptive tubas with
heavy growth without gas production are
submitted to the Confirmad Test to check for
coliform suppression,
QC 5.3.4 If no positive tubes result from potable
water samples, perform the MPN gprocedure,
guarterly, on a known coliform-positive sampla.
Confirm the positive presumptive tubes and
perform the Completed Test on all positive
confirmed tubes,

5.4 Minimal Medium ONPG-MUG (MMO-MUG)

Test
£.4.1 When using bulk medium, prapare and
incubate a control for each analysis to
datermine whethar the medium has besn
contaminated. Control should consist of a test
tube with the MMO-MUG medium to which
sterile water has been added.

QC £5£.4.2 Check each lot of madium with a total

=~ ““coliform-positive control (e.g., Kiebsielia




gneumonia) and a total coliform-negative ceritrol
(e.g., Pseudomonas asruginosa).

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

£.4.4 After incubation for 24 hours, if the
sampie coior is indeterminate using a referance
comparator, reincubate for another four hours
{up to but not more than 28 hours), If the
sample coglor remains indeterminate, the
laboratory should consider the sample invalid
and request another sampis from the same sita.
QC 5.4.5 Laboratories are strongly encouraged o
perform parailel testing between the MMO-MUG
Test and ancther EPA- approved procedure for
enumerating total coliforms for at least saveral
months and/or over ssveral seasons [0 assess
the afectiveness of the MMO-MUG Test for the
wide variety cof water types submitted for
analysis. )

5.5 HPC Procedure
5.5.1 Use the pour plate metheod to detarmine
the HPC for potable water samgies.

£.58.2 For most potable water sampies,
couniabie piates can be obttained by plating 1.0
mtb. or 0.1 mL volume of the undiluted sampia.

8.5.3 Aseptically pipet sample into bottom of
100 mm % 15 mm petri dish. Add 12-15 mL of
temperad melted (44°-48°C) HFC agar to each
petri dish. Mix the samgle and melited agar
carefully to avoid spillage. After agar plates have
sclidified on a level surface, invert plates and
incubate at 35° % Q0.5°C for 48 % 3 hours.
Stack plates in incubator to allow proper air
cirgulation to maintain uniferm incubation
temperature. Do not stack plates more than four
high. '

5.5.4 Count colonies manually using a counting
aid such as a Quebec colony countar. Consider
only plates having 30 to 300 colenies in
determining plate count, except for piates
inoculated with 1.0 mL volume of undiluted
sampla. Counts less than 30 for such piates are
acceptable. (Fully automatic colony counters are
not suitable because of the size and smali
number of coionies chserved when potable
watar is analyzed for HPC.)

5.8.5 Check each batch of HPC agar for
steriiity by pouring initial and final control
plates. Reject data if controis are contaminated.

6; Sample Collection, Handliing, and
Preservation
(Applicable to those laboratories that collect samples;

all laboratories are rasponsibie for paragraphs 6.4 and
£.5)

6.1 Sampie Collector

Collector is trained in sampling procedures and, if
required, approved by the appropriate resguiatory
autherity or its designated rapresentative.

6.2 Sampling
Samples must be representative of the potable water

“distribution systemn. Water taps used for sampling are

free of asrators, strainers, hose attachments. mixing
type faucets, and purification devices. Maintain a
steady water fiow for at least 2 minutes to clear the
service line befere sampling. Collect at ieast a 100
mbL sample volume, aliow at least 1.2-inch air space
te faciiitate mixing of sampie by shaking.

6.3 Sample Icing
Sample collectors who deliver samples directly to the
lacoratory should ice samples immediately after
sampie collection.

6.4 Sample Holding/Travel Time

Holding/trave! time betwean sampiing and analysis is
not to exceed 30 hours, If laboratery is required by
State regulation to analyza sampies afier 30 hours
and up to 48 hours, the laboratory is 10 indicate that
the data may be invalid because of excessive delay
before sample processing. No sampies received after
48 nours are to be analyzed for compliance. All
samples received in the laboraiory are to be analyzaed
on the day of receipt.

6.5 Report Form

immediately after collection, enter on the sample
report form the sampie site location, sample type
{2.g., routina, check), date and time of collection, free
chilorine residual, collector's initials, and any remarks.
Also include the date and time of sample arrival at the
laboratory and the date and time analysis begins.
Reccrd additional information as required by the
Naticnal Primary Drinking Water Regulations.

6.6 Chain-of-Custody
Foliow applicabie State regulations pertaining to
chain-of-custogy.

7. Quality Assurance

The {aboratory prepares and follows a written QA plan
(see Chapter lII'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
laporatory or are accassible to the laboratory for at
least five years. Actual iaboratory reports may be
kept, or data may be transfarred to tabular
summaries, provided that the following information is
included:

® Date, place, and time of sampling, name of
persons who coliected the sampla.

& ldentification of sample as to whether it is a
routing distribution system sampla, check sample,
raw or process water sample, or other special
purposa sampla.

* Date and tims of sampis receipt and analysis.

# Laboratory and persons
performing analysis.

respensible for

e Analytical technique/method used

® Results of analysis. Base results of coliform
analyses on data from Confirmed Test or

Completed Test (for MPN Tachnique). Base MF
rasuits on initial counts or verified counts.

9. Action Response to Laboratory
Results

9.1 Notification of Authorities

Promptly notify the proper autherities of unsatisfactory
results on the basis of Confirmed Test (for MPN
Technique) or unverified MF coliform data.

9.2 Adjustments in Coliform Counts

Although check sampling is to be initiated on the
basis of MPN Confirmed Test and unverified MF
coliform counts, data used to determing manthly
compliance may be adjusted by using the MPN
Completed Test and/or varified MF resuits,

8.3 High Concentrations of Non-Coliform
Organisms

Alart proper authorities t© the occurrence of high

background levels of non-coliform organisms

obsarved by the MF procedure, or turbid tubes

lacking gas using the MPN procedure.




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

Laboratory

Street

City ) ' State

Telephone Number

Survey by
Affiliation _
Date
- Codes for Marking On-Site Evailuation Forms
S - Satisfactory X - Unsatisfactory U - Undetermined NA - Not Applicable

1. Personnel

Academic
Time in Present | Training and/or Present Experience

Position/Title Name Pasition Degree Specialty (years area)
Laboratory
Diracter
Supervisor/
Consultant
Professionai

(note disciplins) -

Technician/
Analyst




2. Laboratory Facilities

Laboratory facilities clean, tempearature and humidity controlled

Adequate lighting at bench top

Laboratory has provision for disposal of microbiological wastes

3._Laboratory Equipment. Supplies, and Materials

3.1 pH Meter

Manufacturer i : i _Model
Accuracy + 0.1 units
Scale graduation, 0.1 units

Maintains electrodes according to manufacturer’s
recommendations

pH bufiar sciution aliquots used only once

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

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

3.2 Balances (Top Loader or Pan)

Manufacturer . Modal

Detects 100 mg at a 150 gram load

Qc Calibrate baiance manthly using Class S or 8-1 referance
weights or weights traceabls to Class S or 3-1 weights.
if non-reference weights are usad, calibrate non-reference
waights with Class S or 8-1 refarance waights

Qc Correction data ava;'iable with S or 3-1 weights

Qc Annual servica contract or intarnal maintenance
protocel and record maintained

3.3 Temperatura Monitoring Device

Use glass/mercury or dial thermomaeter in incubator.
Units graduated in no more than 0.5°C incraments

NG separation in mercury column
Qc Chack cailibration of glass/mercury thermometers annually
and dial thermometars quarterly at the tamperaturs used

against a referance NBS tharmometer or one meeting the
requirements of NBS Monograph 150

48




Qc Recalibrate continuous recording devices used to monitor
incubator temperature annually against a NBS thermometer or
one meeting the reguirements of NBES Monograph 150

3.4 Incubater Unit

Manufacturer

Modal

Maintains internal temperature of 35° = 0.5°C

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

immaersa thermometer bulb in liguid

Culture dishes and tubes fit snugly in aluminum
biock incubator

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

2.5 Auteciave

Manufacturer

Model

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

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

Depressurizes slowly te insure media do not baoil
over and bubbles do not form in fermentation tubes

QcC Record date, contents, sterilization time, and
temparature for each cycle

Qc Establish service contract or intemnal maintenance protocol

Qc Heat-sensitive tape, spore strips or ampoules, or maximum
temperature registering thermomater used during each
autoclave cycie

cC Check automatic timing mechanism accuracy with
stop-watch quarterly

3.6 Hot Air Qven

Manufacturer

_Model

Hot air oven maintains a temperature of 170°-180°C
Thermemeter graduated in ne more than 10°C increments
Place tharmomester bulb in sand

Qc Recerds. inciude date, sterilization time, and
temperature of each cycle
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3.7 Colony Counter

Manufacturar Mode!

A gark field colony counter available to count
Heterotrophic Plate Count colonies

3.8 Conductivity Metar

-Manufacturer Modal

Suitable for checking laboratory pure water, Readable in
ohms or mhos, has a range of 2 ohms {o 2 megohms or
eguivalent micromhos + 2%

QC Cornductivity meter is caiibrated monthly with a
0.01 M KClI solution

3.8 Refrigerator(s)

Manufacturer Model

Maintzins temperatures of 1° to 5°C

‘Thermometer(s) graduated in 1°C increments or less _
Thermometer bulb(s) immersed in liquid
QC Temperature recorded for days in use
3.10 inoculating Equiprment
Meatal or plastic loops, or applicator sticks steriiizec_l by dry heat
Metal loops and/or needles are made of nicke! alloy or platinum
3.11 Membrane Filtration Equipment, Membrane Filters and Pads

Manufacturar Model

MF units of stainless steel, glass, or autoclavabie plastic
Units do not leak, not scratched or corroded

10 to 15X magnification device with fiuorescent light source
Forcap tips without corrugations

Membrane filters from celluiosa ester matarial, whita,
gridmarked, 47 mm diameter, 0.45 um pore size

Altarmnate pore size used

Membrane filters recommended by manufacturer for
total coliform analysis

Mambrane filters and pads are purchased presterilized
or autoclaved before use

QC Record lot numbers of membrane filters and date received
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3,12 Culture

3.13 Pipets

- chipped, graduation markings iegible

3.14 Culture

Determine sterility of each ot of membrane filters by placing
one membrane filter in non-seiective broth medium

dishes
Use presterilized plastic or sterilized giass disheas
incubate locse-lid dishes in a tight fitting container

Sterilize glass culture dishes in stainless steel or aiuminum
canisters or in heavy aluminum foil or char-resistant paper

Raseal cpen packs of disposable cuiture dishes between uses

Sterilize giass pipets in stainless stesl or aluminum canisters
or individual pipets wrapped in char-resistant paper

Reseal packs of disposatle sterile pipets between
major use pericds

Pipets not etched, mouthpiece and tig ara not

Tubes and Closures
Tubes are borosilicate glass or other corrosion-resistant glass

Culture tubes are of sufficient size that medium
plus sampla does nct excead 3/4 full

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

3.15 Sample Containers

Capacity at least 120 mi {4 o2z)

Sample botties are wide mouth piastic with a ncn-toxic
cap liner, or borosilicate glass with a greund giass stopper,

. or othar EPA.approved sampla containers such as

singie-service sterilized plastic sampling bags with
sodium thiosulfate

Cover glass-stoppered botile top with aluminum
foil or char-resistant paper prior to sterilization

3.18 Glassware and Plasticware

Glass made of berosiiicate or other corresion-rasistant glass
Free of chips and cracks

Graduation marks are legible

Plastic items are clear and non-toxic

Graduated cylinders used to measure sampie
volume have a 2.5% toierance or less
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Pipets used to measure sampie volumes have a
2.5% tolerance or less

4, Genéral Laboratory Practices

4.1

4.2

4.3

Autoclave Sterilization Procedures at 121°C

ltern . Tima

Membrane filter and pads L L - ___ 10 min
Carbohydrate media 12-15 min
Contaminated test materials 30 min
Membrane filter assembiies 15 min
Sample collection bottles 15 min
Individual glassware 15 min
Dilution water blanks 15 min
Rinse water 15 min

Remove autoclaved MF filters and pads and
ali media immediataly after starilization cycle

Membrane filter assemblies are autoclaved at
start of each filtration series

Sample Containers

QC

Stock 10% sodium thiosulfate soiution free of turbidity

Add sodium thiosulfate 10 sample containers
prior 1o sterilization

Sterilized sampling bags contain sodium thicsulfate
Detarmine sterility of each lot of sampie botties or presterilized
sample bags by adding non-selective broth, incubating at 35°C
for 24 hours and checking for growth

Raagent Water

Use reagent water to prepare media, reagents, and
dilution/rinse watar o

Reagent watar is testad to assure the following

QC
minimum criteria are met;
Parameter Limits Frequan
Conductivity > 0.5 megohms or monthly
< 2 micromhos at
28°C
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Metals—-Pb , Cd, Cr, Not greater than annually
Cu, Ni, Zn : £.05 mg/L per con-

taminant. Collec-

tively not greaier

than C.1 mg/L

Total chiorine None detected monthiy
residual

Heterctrophic < 500/mL rmonthly
Plate Count

Bacterioiogical Ratio 0.8-3.0 annually
quaiity of

reagent water
4.4 Dilution/Rinse Water

Prepare stock buffer sclution or peptone water
according to Standard Methods, 16th Edition, p. 855

Stock puffer autoclaved or filter sterilized, labeled,
gated, and free of turbidity

10% peptone stock solution autoclaved, or filter
sterilized, labeled, dated, and free of turbidity

Prepare dilutionrrinse water by adding 1.25 mL volume of
stock buffer soluticn and 5 mL volume of MgClz stock soiution
per liter of laboratory pure water

Prepare 0.1% peptone water by adding 10 mL of 10%
stock solution per liter of [aboratory pure water

QC  pH of stock phosphate buffer solution is 7.2 £ 0.2
QcC pH of peptone wateris 8.8 £ 0.2
QcC Check dilution/rinse water for sterility
4.5 Glassware Wasning
Use distiliad or deionized water for final rinse
QcC Perfarm inhibitery residues test on clean glassware
4.6 Media (Ganeral Reguiremants)
Commercially available dehydrated or prepared media used
Dahydrated media stored in cool, dry location
"Caked" or discelored dehydrated media discarded

Date dehydrated media when raceived and whan
initially openad

Discard dehydrated meadia that has passed the
manufacturer's expiration date
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Discard opened dehydrated media after 6 months;
if stored in a desiccator, storagé is extended to 12 monaths

Qc Meadia Praparation Records include:

(a) Date of preparation

fb) Type of meadia

{c) Lot number

(d) Sterilization time and temperature

{e) Final pH

{f} Technician's initials

4.7 Mambrane Filter Media

M-Endo or M-Endo LES broth or agar, final pH 7.2 £ 0.2

Dissolution of m-Endo broth or agar and m-Endo agar LES:

fa) Boiling water bath

Prepare and store media in sterile flasks

Use only 85% ethanol, not denatured

Refrigerate mambrane filtar broth no longer than 96 hours

Flefrigerate membrane filter poured aga} plates
no longer than 2 weaks

Ampoulad m-Endo broth refrigarated in accordance
with manufacturer's expiration data

4.8 Multipls Tube Fermentation (MPN or MTF) Technigue Media

Lauryl tryptose {laury! sulfate) brath

Lactosa broth

Dispense broth medium in volumes not less than 10 mLAube

Use MPN madia in tubes with loose-fitting closures within
one week

Store MPN media in screw cap tubes no longer than thrae months;
discard if evaporation excaaeds 10% of original volume

Qvemight incubation at 35°C of refrigerated sterilized
MPN media

Lauryl tryptose (lauryl sulfate) broth:

Autociave at 121°C for 12-15 minutes double strength;
final pH 6.8 £ 0.2
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Lactose broth:

Autoclave at 121°C for 12-15 minutes, double strangth;
final pH 6.7 £ 0.2

Brilliant grean lactose bile broth:
Autociave at 121°C for 12-15 minutes; final pH 7.2 £ 0.2
Levine's Eosin Methylene Blue {EMB) agar (Compisted Test):
7 ' Autoctave at 121°C for 12-15 mfnutes {stors refrigarated
two weeks) or use boiling water bath or direct heat for
dissolution {use same day); finai pH 7.1 % 0.2

m-Endo LES agar (Completed Test)

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

4.8 Heterotrophic Plate Count (HPC) Medium

Temper melted agar (44° - 46°C) before pouring
Meltad agar heid no longer than 8 hours
Co not melt sterile medium mare than once

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

FinalpH 7.0 £ 0.2

8. Anaivtical Methedoloay

5.1 Approved methods used as referenced in 40 CFR 141 "National Primary

Drinking Water Reguiations.” Alternate methods, if applicable,
have EPA approval

5.2 Membrane Filter Techniqua

Filter funnels and receptacle sterile at start of series
Shake sample vigorously
Examine 100 mL £ 2.8 mL of sample

Rinse funne! by flushing several 20 to 30 - mL portions of
sterite bufferad water through membrans filtar

Remove MF with a sterile forgeps, grasping the area outside
the effactive filtering area

Roll MF onto medium pad or agar so air bubbles are not formed
[ncubation Conditions:
Total incubation time 22 to 24 hours at 35° # 0.5°C

Incubate in high humidity or in tight fitting culture dishes
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Colony Counting:

Fluorescent light positioned for maximum reflection of
colonies with sheen

Coionias uniformly dispersed over effective filtration area
Coliforms reported as coliform number per 100 mL

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

if reported as confluant growth or TNTC with less than
5 coliforms, reguest another sample frcm same
sampling site

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

Verification procedura conducted on zll unsatisfactory sampies
{ >4 coionies/100 mL)

Use lactose broth or faury! tryptose broth and confirm by
BELB media or EPA—approved rapid test

Adjust initial counts basad on varification

QC Cenduct MF sterility check at beginning and end of sach
filtration series - )

QC Analysts agree within 10% on the numbear of sheen
colonies on same membrane filter

5.3 Total Colifurm Multiple-Tube Fermentation Technigue
Total Coliforrn Presumptive ?hase
Five standard portions, either 10 or 100 mL
Sample shaken vigorously before test
Tubas incubated at 35° * 0.5°C for 24 % 2 hours
Examined for gas (any size bubble)
24-hour gas-positive tube submitted to confirmed phase
Negative tubes retumed to incubator

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

Total Coliform Confirmed Phase
Presumptive positive tubes shaken gently or mixed by rotating

One loopful or one dig of applicator transferrad from
prasumptive positive tube to BGLE broth

Incubated at 38° £ (.5°C; checked at 24 hours for
gas production
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Negative tubes reincubated for additional 24 hours;
checked for gas preduction _

Results recorded; MPN value calculated

Total Coliform Completad Test

Completed Test conducted gquarterly on not less than 10%
of all unsatisfactery samples (= three positive confirmed
tubes)

Positive confirmed tubes streaked cn m-Endo, m-Endo

LES, or EMB agar piates for colony isclation

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, sach analysis or series of analysas

inciudes & control consisting of t2st tube with MMO-MUG
medium to which sterile water has been added

Each Iot of medium checked with a total coliform-positive

control and a tetal coliform-nagative control

Tubes incubated at 35° £ 0.5°C for 24 hours and examinad

for production of yetiow color

If test is indeterminate after 24 hours, the sample

is reincubated for ancther 4 hours (up to but not mora than
28 hours)

If sample coler is indeterminate after 28 hours, sample is

invalidated S

Parailel testing betwesn MMO-MUG Tast and another

EPA-approved procedure for enumerating total coiforms
conductad for several months

£.5 Heterotrophic Plate Count (MPC) Procedure

Pour plate method used to determine HPC

Shake sample vigorousiy -

Volume plated is betwean 0.1 mL and 1.0 mL

Add agar, tempared to 44°-46°C, and mix agar and sample

Incubate plates in inverted position at 35° + (0.5°C for 48

+ 2 hours




Do not stack plates more than four high

Count colonies using a Quabec colony counter -

Count only plates in countable range, 30-300 colonies

QCc Parform sterility check by pouring an initial and final control

plate for each container and/or batch of HPC agar

8. Sample Collaction. Handling. and Presarvation

8.1 Follow sampie procedures described in Standard Methods for the

Examination of Water and Wastewatar or Microbiological
Methods for Monitoring the Environment,U.S. EPA-800/8-78-017

8.2 Sampie collectors recaive training

6.3 Samples representative of distribution system

6.4 Water taps free of any attachmants and mixing type faucets

8.5 Water run to waste for at least two minutes

8.6 Sample volume is at least 100 mi with sufficient space for

rmixing sample

8.7 Sample report form completed by collector

6.8 Samples iced whan carrying samples directly to laboratory

6.8 Record date and tima of sampie arrival at laboratory and

date and time analysis begins

£.10 Transit time' does not axceed 30 hours

If iaboratory is required by State ragulation to examina

samples after 30 hours and up to 48 hours, data ars
indicated as possibily invaiid

All samples arriving in !aboratory after 48 hours are net

analyzed for compliance use

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

7. Quality Agsurance Program

7.1 Written QA Plan implamented and available for review

© 7.2 Quality control records maintained for five years

QC 7.3 PE sample is satisfactorily analyzed annually (if available)

8. Data Haporting

8.1 Data entered on the sample report form is checked and initialed




8.2 Sample report forms are retainad by laboratory or State program
for five years

Report forms include identification of sample, date and
time of sampla receipt and analysis, iaboratory and
person(s) responsible for performing analyses,
analytical method usad and results of analysis

Results of analyses

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

9. Action Response by Laberatory

8.1 Notify the responsible authorities of unsatisfactory resuits
8.2 Notify responsible authorities of check sample resuits

9.3 Alert responsible authorities t¢ high non-coliform levels in sample

57




Chapter VI

1. Personnel

1.1 Measurement of Gross Alpha and Gross Beta
Analyst or technician responsibie oniy for the
measurement of gross aipha and gross beta
radioactivities.

1.1.1 Academic training: Minimum of a high
school dipioma or its egquivalent, plus
specialized ftraining in standards and sample
preparation, instrument calibration, calculations,
and data handling.

1.1.2 Experience: Minimum of 8 months of on-
the-job.

1.1.3 A technician may assist in routine sample
preparation and radicanalytical procedures
provided that such work is supsrvised and
validated by an analyst with quaisrcatlons as
described in section 1.2,

1.2 Measurement of Specific Radionucilides
Analyst responsible for the measurament of specific
radienuclides described in the MNaticnal Primary
Drinking Water Reguiations {(NPDWR).

1.2.1 Academic¢ training: Minimum of
bachelor's degree in chemistry, radicchemistry,
radioisotope technoiogy, or aguivatent,

1.2.2 Experience’: Minimum of { year of
appropriate experience in radiaticn
measurements and radiochamical procedures.

1.8 Laboratory Supervisor, Manager, or Director

1.3.1 Academic training: Minimum of
bachelor's degree or its equivalent.

1.3.2 Expernarv::e1

Minimum of § years of
experiance; : -

2. Laboratory Facilities
2.1 General

The analysis of compliance monitoring samples
shouid be cenducted in a laboratory facility where

Radiochemistry

security and integrity of the drinking water sampies
and analytical data are provided. In addition, a work-
piace for wet chemistry operaticns and for equipment
that is critical ¢ valid measurement of radicactive
contaminants is necessary.

2.2 Location of Instruments

The counting tnstrument{s) necessary for
measurement of those radionuclides described in the
NPDWR must be lpcated in a room other than the
one in which samples and standards are being
prepared and in which other types of wet chemical
anaiyses are being performed. All instruments should
be properly grounded, and a regulated power suppiy,
aither external or internal, should be available to each
instrument,

2.3 Preparation of Standards

in areas where radioactive standards are being
prepared, care must be taken to minimize
coentamination of surfaces, other samples and

perscnrnal. Either bench surfaces of an impervious
material covered with adscrbent paper, or trays
(stainless steei, piastic, ¢r fiberglass) lined with

adsorbant paper are acceptable.

2.4 Laboratory Fixiuras

The folicwing items are necessary in 2 laboratory
performing even the most basic radicchemical
measurements (gross aipha and gross beta
radicactivities) for ¢ompiiance menitoring of drinking
water supplies.

2.4.1 3Sink with tap water and connection to the
sanitary sewer system. -

TEach year of college-level faming in related scientfic fisas of
demonstated equivalency shall bg consgered egual 10 1 year of
wark expanence, Such 3 sutstiubon should not exceed one-half of
the reguired expenanca.
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2.4.2 Electrical outlets (120V AC grounded). 3.2 Radiation Counting Instruments
The types of radiation counting systems needed o
2.4.3 Source of distilled or deionized water. comply with measurements described in tha NPDWR
are sat forth below:

2.4.4 Exhaust hood.

24,5 Fror laboratories that are performing wet
chamistry separations that reguire filtration of a
pracipitated fraction of the sample, a vacuum
source (pump or aspirator) should also be
available,

3. Laboratory Equipmeﬁt and Supplies

The following equipment and supplies are necessary
for the analyses of regulated radionuciides. if a
laboratory is not to be certified for a particular
radionuclide parameter, instruments specified for
analysis of that parameter are not necessary.

3.1 General Instrumentation and Equipment

3.1.1 Analytical balance: Precision, = 0.1
mg. Minimum scaie readability, 0.1 mg.

3.1.2 pH meter or specific ion meter:

3.1.2.1  pH meter: Accuracy, + 0.5
units, Scaie readability, + 0.1 units,

3.1.2.2 Specific ion meter: Expandead
scale millivolt capability. Readable and
accurate o £ 0.1 mV.,

3.1.3 Drying oven or lamp: Gravity
convection typa, or infrared drying lamp.

1.1.4 Desiceator: Glass or plastic models,
depending on particular application.

3.1.5 Hot plate: Units with selectable
temperatura control for safe heating of
laboratory reagents and samples.

3.1.6 Glassware: Borosilicate type glass. All
volumetric giassware should be marked Class
A, denoting that it meats Federal specifications
and nead not be calibrated before use.

3.1.7 Mutffle furnace: Automatically controllad
with a chamber capacity of at lgast 2,200 cc {10
x 8.5 x 23) and a maximum gperating
temperature of 1,000°C continuous and 1,100°C
intermittent. ' ' '

3.1.8 Centrifuge: General purpose table-top
modet with a maximum speed of at least 3,000
rpm and a loading option of 4 x 50 ml

~ial

3.2.1 Liquid scintillation system: A liquid
scintillation system 1s essential if the {aboratory
is to be certified for the measurement of trtium
and/or radon in drinking water samples. The
systarn needs to be such that the sensitivity wiil
meat or excesd the ragurements of saction
141.25 of the NFDWR,

3.22 Gas-flow preportional counting
system: A gas-flow proportional counting
systemn may be used for the measurement of
gross alpha and gross beta activines, radium-
226. radium-228, strontium-88, stronbum-80,
cesium-134, and iodine-131 as described n the
reference cited in section 141.25{a). The
detector may be eithar a "windowless" (internal
proportional counter) or a "thin window" type, A
combination of shielding and a cosmic {(guard)
detestor operated in anticoincidence with the
main detactor shouid be used to achieve low
background beta counting capability. The aipha
and beta background count of the systam
shouid be such that the sansitivity of the
radioanaiysis of water samples wili meet or
axceed ihe requirement of 40 CFR 141.25 with
reasonable counting time (not moere than 1,000
minutes).

3.2.3 Alpha scintiliation counting system:
For measurement of gross aipha acuviies and
radium-226, a scintifation system designed for
alpha counting may be substituted for the gas-
flow propertional counter described. In such a
system. a Mylar disc copated with a phospher
{silver-activated zinc sulfide} 1s eithar placed
directly on the sampie or on the face of a ghoto-
multiplier tube, enclosed within a light-tight
container, along with the appropriate electronics
{high voltage supply, preampilifier, amplifier,
timer and scailer).

.24 Low background alpha and beta
counting systems other than a gas-flow
proportional counting system: Such a system
should have a cosmic guard detactor oparated
in anticoincidence with the sigrnal from the
sample detector, and shielding, such that the
alpha background will not exceed 0.2 cpm and
the beta background will not exceed 2.0 com for
a 2 inch diameter counting planchat gecmetry.

3.2.8 Scintiliation cell system: A scintillation
system designed to accept scintilation flasks
("Lucas cells") should be used for the specific
measurament of radium-2268 by the radon




smanation method. The sysiem consists of a
light-tight enciosure capable of accepting the
scintifiation flasks, a detector {phototubs), and
the appropriate electronics (high voltage supply,
amplifier, timars, and scalers). The fiasks (ceils)
needed for this measurement may either be
purchased from commercial suppliers or
constructed by the lzboratory.

3.2.6 Gamma spectrometer systems: Either
a sodium iodide, Nal(Tl) crystal; a solid state

= lithiurn drifted germanium detector; or 2 gamma-
X pheoten detactor connecied to 2 multichannsl
analyzer is needed if the laboratory is to be
cortified for analyses of manmade photen
emitteors.

3.2.6.1 i a sodium iodide detector is
used, 2 cyiindrical 7.5 ¢em x 7.5 cm Nal
erystal is satistactory. However, a 10
cm x 10 em crystal is recommeanded.
The detector should be shielded with a
minimum of 10 cm of won or
equivalent. It is recommended that the
distance from the center of the datector
to any part ¢f the shield should not be
less than 30 ¢m. The multichannal
analyzer, in addition t0 appropriate
electronics, should contain 2 memory
cf not less than 200 channels and at
least one readout device.

3.2.6.2 A system with a lithiumn drifted
germanium, or a high purity
germanium, or a gamma-X photon
detector may be used for measurement
¢f manmade pheton emitters if the
efficiency of the detector is such that
the sensitivity of the system meets the
minimum detectable activity
requirements cited in 40 CFR 141.25.
These detectors should be shieldsd
with a minimum of 10 cm of iron or
equivalent. The multichannel analyzer,
in addition to appropriate slectronics,
shouid contain a2 memery of not lass
than 2,000 channeis and at least one
readout device,

4. General Laboratory Practices
{None specifiad)

5. Analytical Methodoiogy

The approved methods indicated in the NPOWR or
EPA-approved alternate methods, are to ba used for
drinking water compliance monitoring.
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8. Sample Collection, Handling, and

‘Preservation

Table VI-1 gives critical elements for sample handling
including Preservation, and Appiicable Counting
instrumentation.

7. Quality Assurance

7.1 Inspections

Quaiity control data and records are io be available
for inspection.

7.2 Intercomparison Cross Check Studies

A iaboratory needs to participate at least twice each
year in those EPA laboratory intercomparison cross
check studies that include each of the analyses for
which the laboratory is, or wanis to be, certified.
Analytical results should be within control limits
described in "Environmental Radicactivity Laboratory
Intercomparison Studies Program -- FY 13981.1382"
(EPA- 800/4-81-004), or in subsequent revisicns.

7.3 Performance Evaluation Studies

A laboratory also needs to participate once each year
in an appropriate water supply performancea evaluation
{blind sampie) study administered by EPA. Anaiytical
results must be within control limits established by
EPA for sach analysis for which the laboratory is, or
wants to be, certified.

7.4 Qperating Manuals

Operating manuals and calibration protccels for
counting instruments should be available to analysts
and technicians.

7.5 Maintenance of Recoerds

Calibration data and maintenance records on all
radiation instruments and analytical balances shouid
be maintained in a permanently bound record.

7.6 Daily Quality Controf
The following specifications are included in minimum
daily guality control:

7.68.1 A minimum ¢f 10-percent duplicate
samples should be analyzed to verfy intemal
taboratory precision for a specific anaiysis. The
difference bsastwesn duplicate measurements
should be less than two times the standard
daviation of the specific analysis as described in
EPA-E00/4-81-004, Table 3. If differenca
exceeds two standarg deviations, prior
measurements are suspect; calculations and
proceduras should be examined and samples
should be reanalyzed when necessary.

7.6.2 When 20 or more specific analyses are
performed each day, a counting stangard and a
background sample should be measured with
each 20 sampies. If iess than 20 specific




Table Vi-1: Sample Handling, Preservation, and Instrumentation

Paramatar Preservative! Containar? instrumantation?
Gross alpha Canc. HCI or HND4 1o pH <24 Por A, B, orG
Gross beta Conc. HCI or HNQ; 1o pH <2 PorG AorG
Strontum-38 Conc. HClar HNOs o gH <2 PorG Aor@
Srontium-30 Conc. HClor HND, 1o oH <2 PorG AorG
Radium-226 Conc. HClar HNOg to pH <2 PaG A8 D0 oG
Radium-228 Conc. HCl or HND; 1o pt <2 Por Aor G

~  Cesium-134 Cone. HGlw pH <2 PxG = ACOG
loding-131 None PorG AorG
Tritum _None PorG E
Uranium Conc, HClor HNC, o pH <2 Por(3 F
Phaton emittars Cong. HC! or MNO, to pH <2 PorG c

11115 recommendad that the preservatve be addad 1o the sampie at the time of coliection uniess suspended salids acinity 15 10 be measured.
However, if the sample must be shipped 10 a 1aboratory ¢r storage araa, acidificauon of the sampie (in its orginal containes) may be delayed
for a panod not 1o exceed S days. A mimmum of 16 hours must siapse batween acdification and analys:s,

¥ = Plastc, hard or soft; G = Glass, hard or soft

3A = Low background preporional systerm: 8 = Alpha scingliason system: C = Garnma specrometar [Nal(Tl) or Ge(Ly)], & = Scmtilabon
ceit (radon) system; £ = Liquid scinullaton sysiem (secton C.2.a% F = Fluorometer (secton C.1.1 G = Low background aipha and teta

couning system other than gas-flow proportional

41f HC1 15 used 0 acidify sampies which are 10 be analyzed for gross alpha or gress peta actwiies, the acid salts must be convarted 1o nitrats

salis before transfer of the samples 1o planchets.

analyses are performed in any 1 day, a counting
standard and a background sample should be
measured along with the sampies.

7.7 Instrument Performance Charts/Records

Quality control performance charts, or performance
records, should be maintained for sach insirument.

7.8 QA Pfan

Tha laboratory should prepare and follow a written QA
plan {see Chapter ill, saction on QA pian).

8. Records and Data Reporting
8.1 Legal Defensibility
Compliance monitoring activities should be made

legally defensible by the records kept of such

8.3.1 Date, place, and time of sampiing; name
of person who collectad the sample.

8.3.2 |dentification of sample as to whether it is
a routine distribution system sample, check
sample, raw or procass watar sampie, surface
or ground water sample, or ather special
purpose sampia.

8.3.3 Date of sampie receipt and anaiysis.

8.3.4 Laberatory and persons responsibla for
performing analysis.

8.3.5 Analytical technigue:method used.

_8.3.86 Hesults of analysis.

activities.

8.2 Retention of Records

Records of radicanalyses for compliance monitaring
of drinking water suppiies are to be kept by the
laboratory for not less than three years. This includes
raw data, calculations, quality control data, and
raparts.,

8.3 information to be Recorded

Actual laboratory raports may be kept, or data may be
transferred to tabular summaries provided that the
following information is included:

8.4 Computer Programs

Computer programs should be verified initially by
manual calculations and the calcuiations shouid be
availabla for inspection.

9. Action Response to Laboratory
Resuits -

When action response is a designated laboratory
responsibility, the proper authonty must be notified
promptly of noncomplfiance sample results, and a
request must be made for resampling from the sama
sampling point.




Sample Forms for On-Site Evaluation of Laboratorias invoived in Analysis of Public Water Supplies—Radiochemistry

Laboratory

Street

City a _State

Survey By

Affiliation

Date Talephone No.




Laboratory

Location

Date

Evaiualor

Personnel

Position /tithe

- Name

Academic training
HE BA/BS MA/MS Ph.D.

Fressnt
Specisity

Exparience

{yencs and arsa)

Anatysts)/
rachnicians)

Supervisory
analyst

Laboratery
suparvisor/
director

Support
[a.g., slectronic
techrucian)




Laboratory

Location

Evaluator

Dats

Laboratory Facilities

itern

Avaitable

Yoz

Ne

Laboratory
Sink = with tap water
and sanitary sawer
connactions

Elsetrical outiets -
120V ac, groundad

Distilied or deionized
water

Extaust hnod

Vacuum source

Counting Room
Separate from wet,chamis-
try, sampie and standards
preparationiarea

Ragulated power
supply

Adequate elactrical ground
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Laboratory Evaluator

Location Date

General Laboratory Equipment and Instruments

Itsm "L‘,ﬂ-.ﬂf Manufacturee Mool Age snd Condition
nits

Anaiytical balancs

pH meter

Specific ion meter

Conductivity matar

Drying oven

Infrared lamp

Desiceator

Hot piate

Muffis furnace

Cantrifuge

Fluorometer
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Laboratery Data
Lecatien Evaiuator
Thin Window Gas-Flow Proportional Counter
InETRUITenT rum bes Manutacturer Mode! Year Sampie changing
Manua! Automate Capacity
Countinggas | Window density Alpha instrument background Beta
(g/emd) Operating voltage com Operating voitape cpm
Calibration Standard
Type:
Sinha Calibration frequency’ Service Maintenance frequency® Cendition®
Supplier: D w M Other Q ] A Other G R N
Alpha
Beta
‘Daily, weakiy, monthly, Are operating manuails resdily availabie 1o the operator? Yas o No 2
yanerty, samiannually, anncally. Are calibration protocols aveilabia 10 the operatge? Yas O3 No ¢
1Go0d operating bul needs repair, not oparating. Are calibrations kept in a permanant control chart record? Yes C No =
Are permanent sarvics mainlengnce records kept on these systems?  Yes C No =
Windowless Gas-Flow Proportional Counter
Instrument number Manufacturss Model Year Sample changing
Manua! Automatic Capscity
Counting gas S‘umph a-;h Algha Instrument b_nckground Beta
diametsr (in) Operating voltage cpm Opecating voltage cpm
Calibration Standard
Type:
Bats Caiibration trequency’ Service Mmnmtenance frequency? Comnd ition?
Suppiier: =] w M Crthar Q s A Other G R N
Aphs
Beta
Daity, weekly, monthily. Are Opecating manuals resdity aveilsble 1o the operator? Yeos O No o
1Quarterty, samisnnuatly, gnnuslty, Are calibration protocols sveilable 10 the operator? Yes © No o
3G ood operating but needs repair, Not operating. Arg zalibrations kept in 8 permanant control chart record? Yes C No =
Are permanent $4TVice MAINtENENCE Feco 3t kapt on thase systems? Yot = No c-
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Laboratory

Cate

Location

- Evaiuator

Eow Background Alpha and Bata Counter (other than gas-fiow proportional)

instrumsnt number Manufacturer Model Year Sampie changing
Manusl Automatsc Capacity
Sam Trstnu et basiground
d&lm::rd(:-nhl . Alpha Beta . Gamma
: Opersting voitage =] Cperating voltags cpm Cpettng valtage cpm
Caiibration Standasrd
™ Rioha
B'lpu Caiibration frequency!' Sarvice Masintsnance frequency? Ceondition?
Suppiier: o w M Other a 5 A Cther G R N
Alphs
Beta
1Daily, weekly, monthly, Are operaung manuais resdily avaiiabie 1o the operatoc? Yas C No o
Quartarly, semiannuklly, annually, Are calibratipn protocols avaiisble 1o the operator? Yag O Ne o
Good aparatifig but needs repair, Nct OpRTating, Ars catibrations kept in 8 permanent controd chart resord? Yas O Moo
Are DA MANANT SATYICE MAINTSNANLE reCoTds Kapt on thase systems?  Yes O No g
Liquid Scintillation Counter
Instrument number Munufsctuter Moded Year Sampla changing
Manusi Artormatic Capacity
Disgriminator channels Datareadout External standard Retrigeration
1 2 3 Visuasl 1 Channdzprmtmn Yes No Yoz MNe
Calibration Stancard
Type:
Calibration freguency’ Sacvice Maintensncs frequency? Condition®
Supplier: D hid M Qther a 5 A Orther aQ R N
10aily, weakly, momthty, Are coarating manusis readily available 1o the cperator? Yes Noo
1Qugrterly, samisnnually. annoally. Are calibration protocols availatie to the operator? b W= NoD
1500d opetaling but needs repair, not Opecating. Are caliprations kept in a permanent conttol chsart record? Yes O Koo
Are pRIMANAIT SOCVIcR MaiNtenance records kept on thesa systams?  Yes O 27
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Laboratery Cate
Location Evaluater
Aipha Scintillation Counter
Instrument nuMzer Manutacturer Model Year Samgle changing )
Manual Automatc Capacity
Alphs phosphor location Instrumant background
Photo tube Samples Operating volage cpm
Caiibration Standard

Type;

Calibration frequency? Servics Maintsnancs frequency? Ceondition?

Supplier: o} W M Other Q 5 A Othar G R N
'Daily, weakly, monthty, Are operating manruals resdily svailable 1o the operator? Yes = Ne 2
2Quarterty, samiannualiy, annually. Ase calibration protocols availabie te the cperator? Yes = No C
3Go0d operating but nesds resair, nct operating. Are calibrations kept in a permanent control chart record? Yes 2 Ne o

ATe Derrmanent Servics MAINTANANCS recoros kapt on theses systems?  Yes o No o

Radon Gas-Counting System

System number Counting Instrurnent Gas-counting celis/ rystem Muanufactursr of gas-countng cells
Make Modai Year
Cabibration Standerd Calibraton frequency! Secvice Mantenance frequency? Condition’
Tyve: ] w ) Othwr Q s A Othee G R N
Suppiier:
'Daily, weskly, menthiy. Are oparating manuals readity availabie 10 1he operator? Yas O No O
*Cuanerty, samiannuslly, annually. Arp calibration protocols gvailabie 1o the operator? Yas 2 No O
3Good Operating out Newds repdir, Not operating. Are calidrations kept In 2 psrmanent control chart record? Yes = No 2
Ase permanent service maiNteNance records kept on these Tyslems? Yas O Mo
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Laborstory

Daie
Location Evaluator
Gamma Spectrometer Systems
Detactor System System numbwer
Type Make Modael Yaar Size
Anstyzer Syrtam
Mpice Mode! i Year Channeis
Calibration Standard
Type:
Calibration frequency’ Service Maintanance frequancy? Condrtion?
Suppliar: =} w Cther [ S A Other R N
_
'Daily, weekly, monthly, Arg oparalimg manuais readily svailable to the opsrator? Yot o Na O
Quartarly, semisnnually, annually. Arg calibeation protocols Bvailabie to the operatoe? Yes = No C
1Good operating but neads repair, Ot oparating. Arg calibrations kept in 8 permanent control chart record? Yes O Ne &
Ars parmanant senice maintenances records kept on these systems?  Yes 3 No o
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e

Date

Laboratory

Location

Sampie Handling and Praservation

Evalustor

Parameter

Container
Used -

Praservative
Used

Commants

Satistactory
Yeasz No

Gross aipha activity

Gross bata activity

Strontium-89

Stroatium-90

Radium-2285

Radium-228

Cagium-134

lodine-131

Tritium

Uranium

Pnaton emittars:
3.




Laboratory Data

Location Evaiuator

Methodology

Paramater Sample Load | Method® ussd, Cits Edition, Year, and Pags Approved Othae Satirtactory
per Month EPA APHA ASTM HASL-300 ARternate Yeas Mo

Gross aiphe i
activity H

activity

Gross beta I
|
|

Srontium-89 {

Strontium-80 H {

Radium.-228

:
Radium-228 ‘ !

Cesium-134 :

lodine-131 :

Tritium

Uranium

amittars
{identify):
a.

1
1}
%
|
Photon ‘
|
i

b.

TMANOOE LSS, OENEr THER BOOrowed STIMan Methadt. must be ref ) i the Driniong Waessr Reguistions | Fecers Reg )
1Cne soovowsl dets.
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{abaratory Date
Location . Evsluator
Cuality Control
Item . Crogs Check Studies Periormancs {Blind)

’ lm:ﬂ A Bt ! Studies {er)l A g2
Participation in ) Gross aipha ; J 5 Gross aipha !
intercomparison [ ! 1 !

(cross check) studies ! Gross bata ‘ Grogs bata F
and performance ' r
(blind) studies - -
Sr-89 l J | Sr-8% ‘
{studies conducted | . | —— e e
by EMSL-LV) | Sr-90 1 ! l Sr-80
‘ . | Ra-226 i | Ra-226 |
Reporting Period: i ] |
To -[Ra-228 | " Ra-228
I
|
{ Tritium ‘, | Uranium i
1 ! i
Uranium t ; Cs-134 :
| 1 |
131 ' ‘ Cs-137 ‘
Cs-134 | Co-60 E ]
Cs-137 ‘ l ; . Ru-106 | |
i | . :
| Co-80 | Written QA plan implemented
‘ snd available for review
{ Ru-106
i
s Yes No Frequancy Comments Satistactory
Yes No
i

Verification of sample
results by duplicats
sample analysit

Use of guality
control charts of
records

Calibration and
maintanance
records available

|
|
i i

|
'Sehreduled frequancy of DerbeIpation by the LabOrgtory, 1imes Do year. .
INUmMDeT of scceptadie petarmences (resuits) 17 the pas? yaar, whers §N acCeplbble resul 16 & NOrmaired Seviaton from the known vaiue of < 3.0 sigma,
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Laboratory Date

Location Evaluastor

Data Reporting : - - -

ftem ‘ Commants: systamis) used, frequancy, stc.

Records kept for 3 years
Astual laboratory reports

Tabular summary

information included:
Dae

Place of sampling

Time of sampliing

Parson collecting sample

Data of receipt of sampie

Date of anaiysis

Type of gnaiys:s !

Laboratory and parson
responsibis

Mathod(s) used

Resuits

i 7s



Appendix A
- ' Chain-of-Custody Evaluations

A. Introduction

Written procedures for sampie handling should be
available and followad whenever sampias are
collected, transferred, stored, analyzed or destroyed.
For the purposes of litigation, it is necessary t¢ have
an accurate written record which can be used to trace
the peossession and handling of samples from the
moment of collection through anaiysis. The
procedures defined here represent 2 means to satisfy
this requirement,

A sample is in someone’s “custedy” if

1. ltis in one's actual physical possession;

2. It is in one's view, after being in one's
physical possession,

3. It is one’s physical possession and then
locked up 50 that no che can tamper with it;

4. It is kept in a secured area, restricted to

authorized personnel only,

B. Sampiing Collection, Handling and
identification
1. 1t is important that a minimum riumber of

persons be involved in sample coliection and
handling. Guidelines established in standard
manuaig for sample ccliection preservation
and handling should be used (e.g., EPA
NPDES Compliance Sampling inspecticn
Manual, MCD $51: Standard Methods for
Examination of Water and Wastewater). Field
records should be compieted at the time the
sample is collected and should be signed or
iniialed, including the date and time, by the
sample collactor(s). Field records should
contain the following infarmation:

a. Unique sample or log number;
b. Date and time;
¢c. Source of sample {inciuding name,

location and sample type);
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Praservative used;
Analyses requirec;
f. Name of collector(s);

Pertinent field data (pH, DQ, Ol residual,
etc.); and

h. Serial number on seals and transportation
cases.

Each sample s identified by affixing a
pressure sensitive gummed label or
standargized tag on the contamner(s) This
labal should contain the sampie number,
sourse of sample, preservative used. and the
collector{s’) initials. Analysis required shouid
be identified. Where a label is not availablg,
the sample information should be wntten on
the sample container with an indelible
marking pen. An example of 2 sample
identification tag is ilustrated in Figure A-1,

The sample contziner 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 than be sealed
and labeled. All records shouid be filled out
legibly in pen. The use of iccked or sealed
chests will eliminate the need for close
control of individual sample containers.
However, there will undoubtedly be
occasions when the use of a chest will be
inconvenient. On these occcasions, the
samplsr should place a seal around the cap
of the individual sample centainer which
would indicate tampering if removed. -

C. Transfer of Custody and Shipment

1. When transferning the possession of the
samples, the transferee must sign and record
the date and time on the cham-of-custody
record. Custody transfers, if made to a
sample custcdian in the field, should account
for each individual sample, although sampies




may be transierred as a group. Every persen
who takes custedy must fill in the appropriate
section of the chan-of-custody record.

2. The field custodian (or field sampler if a
custedian has not been assigned) is
responsible for properly packaging and
dispatching samples to the appropriats
laboratory for analysis. This responsibility
includes filing out, dating, and signing the

- appropriate portion of the chain-of-custody

record. A recommended chain-of-custody

format is illustrated in Figure A-2.

3. All packages sent to the labgoratory should be
accempanied by the chain-of-custcdy record
and other pertinent forms. A copy of these
forms should be retained by the field
custodian (either carbon or photocopy).

4, Mailed packages can be registared with
return receipt requested. i packages are sent
by common carrier, receipts should be
retained as part of the permanent chan-of-
custody documentation.

5. Samples to be transported must be packed
to prevent breakage. If samples are shipped
by mail ¢r by other common carrier, the
shipper must comply with any zppiicable
Department of Transporiation ragulations,
{Most water samples are sxempt unless
quantities of preservatives used are greater
than certain levels.) The package must be
sealed or iockad to prevent lampering. Any
evidenca of tampering should be readily
detected if adaquate sealing devices are
usad.

B. If the field sampler delivers samples to the
iaboratory, custody may be relinquished to
faboratory personnel. If appropriate personnel
are not present to raceive the sampies, they
sheuld be locked in a designated area of the
laboratory to prevent tampering. The person
delivering the samples should maks a log
entry stating where and how the samples
ware deliversd and secured, Laberatory
personnal may than racaive custody by
noting in a logbook the absence of evidence
of tampering, unlocking the secured araa,
and signing the custody sheset.

D. Laboratory Sample Control
Procedures

Sample control procedures arg necessary in the
laboratory from the time of sample receipt to the hme
the sample is discarded. The following pracedures
ara recommended for the [aberatory:

1,

A specific person must be designated
custodian and an alternate designated to act
as custodian in the custodian's absence. All
incoming samples must be received by the

_ custodian, who must indicate receipt by

signing the accompanying custody/control
forms and whe must retain the signed forms
as permansant records.

The custodian must maintain a permanant
logbook to record, for each sample, thse

_ parson delivering the sample, the person

recajving the sampla, cate and time racesvad,
source of sample, date the sample was
taken, sample identification log numbar, how

_transmitted to the labeoratory, and condition

recaivad {sealed, unsealad, broken container,
or other pertinent remarks). This log should
also show the movement of each sample
within the laboratory; 1.e.. who removed the
sampie from the custody area. when it was
ramoved, when it was returned. and when 1t
was destroyed. A standardized format should
be estabiished for loghook entries.

A clean, cry, isolated room, buillding, and/or
refrigerated space that can be securely
locked from the outside must be designated
as a "custody reom.”

The custodian must ensure. thai heat-
sensitive samples. light-sensitive samples,
radicactiva samples, or other sampls
materials having unusual physical
characteristics, or requinng speciat handling,
ara properly stored and mamntaned prior 1o
analysis.

Distribution of samples to ihe analyst
performing the analysis must be mada by the
custodian,

The laboratory area must be mamntained as a
secured area, restricted ic authorized
personnal cnly.

Laboratory personne! are responsible for the
care and custody of the sample once it is
received by them and must be prepared to
testify that the sample was n their
possession and view or sscured in tha
iaboratory at all times from the moment it
was received from the custcdian untl the
time that the analyses are completed.

QOnge the sampie analyses are compieted,
the unused portion of the sample. together
with all identifying iabels. must be returned to
the custodian. The returned tagged sample
must be retained in the custody room until




permission to destroy the sampie is received
by the custodian.

Samples will be destreyed only upon the order
of the responsible laboratory official when it is
certain that the information is no longer reguired
or the samples have deteriorated. (For exampie,
standard precedures should include discarding
microbiciogical samples after the maximum

1G.

helding time has slapsed.) The same procedurs
is true for sample tags. The logbook should
show when each samplie was discarded or if
any sample tag was destroved,

Procedures must be establisned for audits of
sample control information. Records should be
examined to determine tracezablility,
completeness, and accuracy.




Figure A-1 Sample |dantification Tag Exampies
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Figure A.2 Chain-of-Custody Record

Survey Sampiars: | Signaturs
Station | Station Location Date Time Sample Type Seq.No. | No.of Anglysig
Numbar Water 1 Ajr Containers Required
Comp. Grab ‘ I
- | | |
L ' i
1 1
; i
H 1
|
i l i
i |
[ ' ; ' '
i i
| \ | !
H ‘ |
| |
o | |
t | j
| i
! |
| | | |
Reiingquishad by:  Signature | Receivedby: Signature : ‘ Data/Time
| |
Relinquished by:  Signature ' Raeceived by: Signature | Date/Time
Relinguished by: Signaturs Raceived by: Sigrnaturs ~ Date/Time
Relinguished by Signature Raceived by Mobiie Laboratory for Fisld analysis: ¢ Date/Time
Sigrnuture ‘
Dispatched by: Signaturs Date/Tima Receivad for Laboratoty by: | Data/Time
[
‘;
-Mathod of Shipment:
Distribution: QOrig.—Ascompany Shipmant

1 Copy—Survey Coordinator Fisid Files
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Appendix B
* Recommended Protocol for Regions Conducting On-Site Laboratory Evaluations

Sefore conducting the on-site avaiuation, the Regicn
shall:

s Hold a pre-evaiuation conference with appropriata
lacoratory and fisid activity representatives 10
establish 2 schedule that would have a minimum

impact on the laboratory activities.

Request that a variety of tests be scheduied
during the on-site evajuation.

Arrange for the laboratory staff to be availabie
during the on-site visit.

During the on-site visit, the team willl

® Evaluate the procedures and equipment used for
those specific analyses for which the laboratory

has requested certification, using the criteria in
this manual. :

e Haview the records and written standard oparating
procedures for complianca with the raquired
sampiing frequency, sampie colisction, sample
holding times, and if appropriate, resample
nectification.

e Insure that the laboratory has a QA plan in effect
by:

— Determining if the laboratory has written
procedures (QA plan or equivalent) for
conducting s quality assurance program.

— Examining the quality assurance data to
detarmine i the quality assurance program is
being implemanted.

e Complete the on-site checklists and other
evaluation forms during the visit {see Chaptars 1V,
V., ang VI,

e Review the results of the evaluation with ths
director of the l!aboratory, the director of State
water supply activities, and apprcpriate staft
membars. The review should: ‘_
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— Discuss any deviations in the cbserved

procedures and records.

— Recommend changss in equipment and supply
neads, staffing requirements, and facility
improvements, if necessary.

— Discuss possibie assisiance the Region can
provide the laboratory.

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

Aftar an on-site inspection, the evaluauon team
should prepare a narrative report and action
mamorandum. This report sheould ceontain all
information pertinent to the evaiuation and alsg
recommend the certification status for all analyses
evaiuated. The repon should then be forwarded for
gvaluation 1o the Regional Direcicr of the
Environmental Services Division and the Ragional
Director of the Water Division. After considering the
repert, they shouid transmit it to the Regional
Adrministrator for actien.

The Regicnal Administrator shouid decide the
certificaticn status of the laboratory within 30 days
and notify the State. The State should be sent the
compieta report. If the report indicates that the
laboratory not be given Certified status for an
analysis, the Regional Administrator shali give ths
specific reasons.

The narrative report shouid be attached to each copy
of the completed evaluation form. it shouid inciude
the general headings and information listed Deiow.

Title Page
The title page should centain the following: .

Titie: Report of an ¢n-site evaluaticn cf the
{name of laboratory)

At {city, State, and zip code)

Cr: {date)

Sy: {nama, title, organization, and

address of the cartification 2am)




Certification Status

List either Certified, "Provisionally Certified,” or Not
Cenifiad for each contaminant evaluated.

List of Deviations

List each dewviation by item number used on the
evaluation chacklists. Describe the exact deviation
and recommendad changes.

Remarks

Racommend improvements which, while not affecting
certification status, would improve laboratory
oparation. Other remarks might includs reasons for
failing the on-site avaluation, special recognition for
cutstanding performance, and description of unusual
tests.

List of Personnel

List name and fitle of personnel aleng with tha
individual tests that each normally performs. Also
identify the cnitical laboratory persannel.

Signature
Team members should sign the report.

Distribution

Copies of this report should be distributad to the
Stats ragquesting the evaluation and EMSL-C! or
EMSL-LV. For local laboratories n non-primacy
States, reports should be distributed to appropriats
Regional personnel.

Annually, each Hegion should submit to ODW a brief
listing of iaboratories in tha Region having U.5. EPA
or State cartification status. The listing should ncluda
the names and location of sach lzboratory, and its
certification status for all regulated contaminants. In
addition, Regions should notify ODOW cof all changes in
status soon aftar they occur so that ODW can
maintain an updatad iist of certification status.
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Appendix C
- - -Abbreviations

CA—Certifying authority. Regional Administrator for  NPDWR—National Primary Drinking Water
principal State laboratories and laboratories in non- Reguiations,

primacy States; EMSL-Cl and EMSL-LV Regional

laboratories. ODW ={Cffice of Drinking Water.

ORD—~0ffice of Research and Development.
CFR—Code of Federal Regulations.
FE—Parformance evaluation.
EMSL-C! - Environmental Monitering Systems '
Laboratory in Cincinnati, Ohio {ORD). RREL-—Risk Reduction Engineering Laboratery
(ORD)
EMSL-LV—Environmental Monitoring Systems
Laboratory in Las Vegas, Nevada (ORD). QA —Quality assurance

DWLC —Drinking Watar Laboratory Certification Work QAMS —Quality Assurance Management Staff (ORD)

Groug.
QC—Quality controi




Appendix D

Té UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
H WASRHINGTON, D.C. 20460

[ 4

i

(o]
i

MEMORANDUM waren

SUBJECT: Third-Party Certificatioﬁ for Laboratories
in Primacy States

w B
. FROM Michael B. Cook, Directoy /‘ %?V{ é)ér
“é/

Office of Drlnklng Water |

TO : Water Supply Representatives, Regions I-X
Envirenmental Services Division Directors, Regicns I-X
Quality Assurance Qfficers, Regions I-X

This memorandum reissues and slightly modifies Water Supply
Guidance VII~5, dealing with third-party certification for
laboratories in primacy States. This memorandum should be
retained as Water Supply Guidance VII-5A. No fundamental
difference exists between the two versions; VII-SA merely
clarifies the State's continuing responsibilities.

Under 40 CFR 142.10(b)(3), if a State does not perform all
analytical measurements in its own laboratory, it must establish
and maintain a program for the certification of laboratories as a
condition ¢f receiving and maintaining primary enforcement
authority (primacy). This memorandum notifies States with
primacy that they may contract with other organizations (third

parties) to assist in certifying laboratories fcr drlnklng water
analyses.

Several States have asked USEPA its pesition on third-party
certification agents, i.e., private sector organizations which

wish to operate the certification program for local laboratories
in primacy States.

ODW enderses the third~party concept. This Office will not,
however, pass judgment on any specific third-party program. It
is the responsibility of each primacy State to assess the
qualifications of the third-party and the adeguacy of its
program. The State must also retain the responsibility for
overseeing the laboratory certification program. In assessing
whether to choose a particular third-party, the State must
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jer, as a minimum, the folleowing features, scme of which_are

ted in the Manual for the Certification cof Iabporatories

ing Drinking Water:

technical criteria for chemistry, microbioclogy, and/or
radiochemistry

use and quality of performance evaluation samples
(unknown) and quality control samples {known)

freqﬁéncy of on-site evaluations
evaluator capability
willingness to provide technical assistance

availability of records for review by state . . - -

adequacy of gquality assurance program

criteria for downgrading/revoking certification

is essential that any third-party program be eguivalent

revious program operated by the State and approved by
stated previcusly, States employing a third-party to

n certificaticn must retain ultimate authority to decide
individual laboratories will be certified; this decision
e delegated to the third-party.

Regiens should assist the State and third-party agent to

i@ progranm is sound. This could include reviewing the

helping the State obtain reference samples, and
technical assistance. In addition, Regions and States
sensitive to potential conflict~of~interest problems
third-party inspector and evaluated laboratories. For
inspectors employed by firms that provide analytical

in the drinking water area should not be put in the

£ passing 3judgement on their conpetitors.
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Appendix E

- Requ:red Analytical Capability for Principal State Laboratory Systems
(As of June 1, 1979}

Volatile Organic Chemicals (40 CFF_R

141.24)

Benzene Trihalomethanes

Carbon tetrachloride Chicroform
1,2-Dichioroethana Bromodichloreamethane
1,1-Dichloroethylene Dibromachioromeathane
p-Dichicrobenzena Bromoform
1.1,1-Trichloroethans

Vinyl chioride

Trichioroethylene

Organics other than VOCs (40 CFR
141.24)

Endrin Toxaphena
Lindane 2.4-D
Methoxychior 2,4,5-TP
inorganics (40 CFR 141.23)
Arsenic “Mercury
Barium Nitrate-N
Cadmium Selenium
Chromium Silver
Fluoride

Lead

J'}
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Radionuclides (40 CFR 141.25)

Gross alpha Samma radiation
Gross bata Cesium 134
Radium 228 Cesium 137
Radium 228 Chromium 51
Tritium Cobalt 80
Strontium 89 lodine 131
Strontium S0 Ruthenium 108
Uranium Zinc 85

Mlcroo'rganisms (40 CFR 141.21)

Total coliforms

1If principal State laboratories or other laboratories
anaJ\{ze comgliance samples for sodium, turbidity,
or §1445 chemicals, they must be certified for thess
contaminants.




Appendix F

- S Additional Contaminants Scheduled for Future Rules
(Rest of the 83 Not in Appendix E)

Volatile Organic Chemicals

o-Dichiorobenzens
¢is-1,2-Dichioroethylene
trans-1.2-Dichioroetnyiene
1,Z-Dichicropropane
Ethylbenzens

Methylena chioride
Moncchiorobenzene
Tetrachiorosthyiane
Toluene
1,2,4-Trichlorcbenzene
1,1,2-Trichiorcethane
Xylenes (total)

I_norganlcs

Antimony - Nicket
Asbestos Nitrite-N
Beryllium Sulfate
Copper Thallium
Cyanide

Radionuclides
Raden

Microorganisms (revised rules effective_

December 31, 1990)

Escherichia coli {not part of list of 83)
Fecal califorms (not part of list of 83)

Giardia (no menitaring required under ravised rules)

Heterotrophic bacteria (SPC or HPC)

Lagicnella (nc monitoring required undar revised

rules)

Viruses {ne monitoring required under revised ruigs)

Organics (other than VOCs)
Adipates (diethylhexyl)

. Alachior

Aldicarb

Aldicarb sulfexide
Aldicart sulfone
Aldrin

Atrzzine
Acrylamida
Butachior

Carbaryl
Carbofuran
Chiordane

Dalapon
1,2-Dibromg-3- chlcropropane (DBCP)
2,4-DB

Cicambpa
1.2-Dichoropropane
Dieldrin

Dinoseb

Diguat_

Endothait

" Ethylene dibromide (EDB)

Epichlorohydrin
Glyphosate

Heptachior

Heptachicr epoxide
Hexachlorobanzene
Hexachiorocyclopantadiene
3-Hydroxycarbofuran
Methomy!

Metribuzin

Oxamyl (vydate)

PAHs (benzo(a)pyrens)
PCBs (decachicrobiphenyi)
Pantachicrophencl
Piclaram )
Phthalates (disthylhaxyl)
Styrana

Simazine

2,4,5-T (silvex)
2,3,7.8-TCDD (dioxin)




Appendix G

- §7445 Unregulated Chemicals to be Monitored {Final or Proposed)

40 CFR 141.40 (final rule published July

8, 1987)

Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane

Chiorobenzene
Chiarodibromomethane
Chioroethans
Chloroform
Chioromethanea
o-Chlorotoluene
p-Chlerotoluene

1,2-Dibro-3-chioropropane (DBCP)
Dibromomethane
m-Dichlorgbenzene
o-Dichlorobenzene
1,1-Dichioroethane
cis-1.2-Dichloroethylens
trans-1,2-Dichlorosthylene
Dichioromethane

1,2-Bichloropropans
1,3-Dichloropropane
2.2-Dichloropropane
1,1-Dichloropropene
1,3-Dichloropropene (cis and trans)

Ethylbenzene
Ethylene dibromide (EDB)

Styrens

1,1.2,2-Tetrachicroathana
1.1.1.2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,2-Trichioroethane
1,2,3-Trichioropropans

m-Xylene
o-Xylena
p-Xyiene

40 CFR 141.40 (proposed May 22, 1989)
Monitoring is required for the following contaminants if
the State determines the system is vulnerabie to

contamination.

Synthetic Organics

Metribuzin Aldrin
Hexachlorobenzene Dieldnn
Dalapon 2,4-0B
Dincseb Dicamba
Ficloram 2,4,5-T (silvex)
Cxamy! {vydate) Carbaryl
Simazine 3-Hydroxycarbofuran
Glyphosate Mathomyl
Hexachlorocyclopentadiens Butachior
PAHSs Meatolachlor
Phthalates Propachior
2,3.7.8-TCDD (Dioxin)

Inorganics

Antimony Sulfate
Beryllium Thallium

Monitoring for the following contaminants 15 at the

discretion of the State.

Amaetryn Ethion

Aspon Ethoprop
Atraton Ethyl parathion
Azinphos methyl Famphur
Bolstar Fenamiphas
Bromacil Fenarimol
Butylate Fenitrothion
Carboxin Fensulfothion
Chlgropropham Fentnicn -
Coumophos Fluridone
Cycioate Fonofos
Dameton-0 Hexazinone
Dematon-S Maiathion
Diaminon Merphos
Dichlofenthion Methyl paraoxon
Dichiorvos Methyl parathion
Diphenarnid Mevinphos




Disulfoton
Disulfoton sulfone
Disulfoton sulfoxide
EPN

EPTC

Pabulate
Phorate
Phosmet
Prometon
Prometryn
FPronamide
Propazing
Simetryn
Stirofos
Tebuthiuron
Terbacil
Terbufcs
Terbutryn
Triademefon
Tricyclazols
Vernolate
Chiorneb
Chlorobenzilate
Chiorcpropylate
Chiorothaionil

J

MGK 264
MGK 226
Molinate
Naprogamide
Norflurazon
Chilorpyrifos
DCPA
4,4'-DDD
4,4'-0DE
4.4'-DDT
Dichloran
Endosulifan |
Endosulfan 1l

. Endcsulfan sutfate

Endrin aidenyde
Etridiazole
BCH-alpha
BCH-bata
BCH-delta
BCH-gamma
cis-Parmethrin
trans-Permethrin
Triflurahin

Diguat

Endothall
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Notice

?
This manual has been reviewed by the Office of Drinking Water and the Office of
Research and Development and approved for publication. The mention of
commarcial products doas not constitute endorsement by the U.8. Environmental
Protection Agency.
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Foreword

Fach of the approximately 200,000 public water systems in
the United States must routinely monitor its drinking water to
determine if it is adegquately protected from regulated
microbiological, chemical, and radiochemical contaminants. .
Because of the need to safeguard public health, it is imperative
that every laboratory analyzing drinking water generate accurate
data on a continuing basis. This laboratory certification manual
will help the laboratory accomplish this task and also provide a
means for the U.S. Environmental Protection Agency (EPA) to
evaluate laboratory gquality.

Specifically, this manual describes the operational and
technical criteria and procedures that EPA will use to evaluate a
laboratory for its ability to properly analyze regulated drinking
water contaminants. The certification program described in this
manual extends to the EPA Regional laboratories, principal sState
laboratories in States which have primary enforcement
responsibility (primacy), and to all laboratories that perform
analyses under the Safe Drinking Water Act in the few States
without primacy. The vast majority of primacy States have their
own laboratory certification programs. Although many of them use
the EPA’s program as presented in this manual, individual State
programs may vary. Therefore, any laboratory outside the EPA’s
program that wants to become certified should contact the State

program.

This manual is the result of sustained work by many
individuals, representing EPA, States, and water systems.
I hope the manual will be used as a practical tool for upgrading
and maintaining laboratory quality. Your comments or suggestions
will be considered in developing subsequent revisions of this

manual.

James R. Elder, Director
Cffice of Ground Water
and Drinking wWater
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“ - Preface

Since 1978, the U.S. Environmental Protection Agancy (EPA) has had a
program for certifying Regional faboratories, principal State laboratories in
primacy States, and local laboratories in non-primacy States parforming
drinking water analyses required by regulations issued pursuant to the Safe
. Drinking Watar Act. This document is the third edition of the manual
describing the program’s implementation procedures and tachnical criteria, i
supersedes the Manuaf for the Certification of Laboratories Analyzing Drinking
Water, EPA-570/9-82-002 (October 1382).

This revision was necessary to address the increased complexity of the
revisad drinking water regulations, ciarity Regional responsibilities concerning
State laboratory certification programs, raduce the time a laboratory can be
“provisionally certified,” and improve feadback to EPA on how laboratories
perform on a roufine basis. This edition is basad on an ongoing review of the
laboratory certification program to improve impiementation and tachnical
criteria in light of newly approved methodology and six additional years of
expetience with tha program,

The documant was prepared by a commitiee chaired by the EPA's Offics of
Drinking Water (ODW). Commaents from the Regions and States were
solicited and considered at sevaral points in the preparation of this revision,
These included raecommendations from a workshop held in April 1887, 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
raprasented on the revision steering committee and its various subcommittess

and subgroups,

The £PA guality assurance program covers all activities relating to data
collection, processing. and reporting. This is managed by the Office of
Research and Davelopment, Quality Assurance Management Staff (QAMS).
This manual rapresents ODW's implamantation of the QAMS program
applicable to laboratorias conducting drinking water analyses.

Like the previous edition, this program is not regulatory in nature (except for
analytical methodology and requirements in the primary drinking water
regulations), but rather offers guidance describing the racommaeanded
procedures and critaria for assuring data validity. Laboratories may use
equivalant critaria, if thase criteria are approved by the cartifying authority.

EPA is currently daveloping new regulations for labaratory certification and
‘certain pre-laboratory and post-laboratory activities. The Agency is
undartaking this efiort to ensure that all primacy States include in their
certification programs those few basic elemants that the Agency regards as
critical to assuring data validity (e.g., certification downgrading proceduras,
fraining of on-site avaluators). EPA does not expect that the recommandad
procedures and criteria in this manual will confiict with these forthcoming
regulations.

v - Change 1




Unlike previous editions, this edition is in a loose-ieaf format which wili allow
EPA to more easily update it from time to time. EPA will furnish revised pagas
1o each State drinking water administrator and State {aboratory director,
Holdars of this manual should check with the EPA Region or the State
occasionally to make sure their manual is current.

In conclusion, EPA will use the certification criteria in this manual for
evaiuating all laboratories that it certifias (Regional iaboratories, principal State
laboratories, and local taboratories in non-primacy States). The Agency will
alsp use this manual as quidance in detarmining the adequacy of State
cartification programs for local laboratories.
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Chapter V

¢

Note: quality contral_items ars designatéd as “QgC*

and nacessitate writen records which are to be

retained for five years.

1. Personnel

1.1 Supervisor/Consuitant

The supervisor or consultant is .2 professional
scientist experianced in water microbiology. H a
supervisor is not available, a consultant having the
same qualifications may be substituted. State
laboratory personne! would be a primary source for
consuitants. '

1.1.1 Academic Traihing: Minimum of a
bachelor's degres in science.

1.1.2 Job Training: Minimum of two weaks
training from a Faderal agency, State agency, or
academic institution in microbiological analysis
of drinking water.

1.2 Analyst (or eguivalent job title)
The analyst performs microbiological tests with
minimal supsarvision,

1.21 Academic training: Minimum of high
school education.

1.22 Job training: Training in microbiological
analysis of drinking water, acceptabla to the
State (or EPA for nonprimacy States), plus a
minimum of 30 days on-the-job training.
Personnal should take advantage of workshops
and training programs availabie from Federal

and State regulatory agencies and professionai -

socigties.

1.23 Experience: At least six months of
bench experiance in sanitary, water, milk, or
food microbiology.

2. Laboratory Facillties

faciliies aré clean and temperature and
humidity controlied, and have adequate lighting at
bench tops. The laboratory has provisions for disposal
of microbiological wasta. It is recommanded that the

Microbiology

laboratory contain 150-200 square feet and 5 to 6
linear feet of usable bench space per analyst.
Laboratory facilities should include sufficient bench-
top area for processing samples; storage space for
meadia, glassware, and portable eguipment; floor
space for stationary eguipment {incubators,
waterbaths, rafrigerators, etc.); and associated area(s)
for cleaning glassware and starilizing materials.

While safety critaria are not an aspect of laboratory
cartification, faboratory personne! should be aware of
general and customary safety practices for

-~ laboratorias. Each laboratory is encouraged to have a
safety plan available,

3. 'Laboratory Equipment and Supplies

3.1 pH Meter
© 8.1.1 Accuracy and scale graduations within
#0.1 units.

3.1.2 Use pH buffer aliquot only once.

3.1.3 Maintain eiectrodes according to

manufacturar's recommeandations.

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

QcC

3.1.5 Date commercial buffer solution container
upon receipt, and whan opened. Discard bafore
expiration date.

cc

3.2 Balance (top lcader or pan)
3.21 Balance detects 100 mg at a 150 gram
load.

3.22 Calibrate balance monthly using Class S
or S-1 reference weights (minimum of three
traceable weights which bracket laboratory
waighing needs) or weights traceabie to Class S
or S-1 waights. Calibrate non-reference weights
annually with Class S or S-1 raference weights.

Qc
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Correct:ion data necassary with S or S-1
raference weighils,

QC 3.23 Maintain service contract or intarnal
maintenance protoce! and maintenance records.
Maintenance conducted annually at a minimum.

3.3 Temperature Monitoring Device
3.3.1° Use glass/mercury or dial tharmometers
graduatad in 0.5°C increments or I8ss in
incubator wnits. Mercury column in glass

_ thermomaters is not separated.

~ cookers and vertical autoclaves are not
accepiable.

QC 3.5.3 Record date, contents, sterilization time,
and temperature for sach cycle. Establish
garvice contract or internal mazaintenance
protocol, and maintain records.

QC 3.5.4 Use maximum-temperature-registering
thermometar, hoat-sansitive tape, or spora
strips or ampoulas during each autoclave cycle
and record 1amperature. Aveid cvercrowding.

QC 3.3.2 Check calibration of in-use glass/mercury
thermometers annually and in-use dial
thermometar quartery, at the temperature usad,
against a reference National Institute of
Standards and Technology (formerly National
Bureau of Standards) {NBS) tharmomater or
one that meets the reguiremants of NES
Monograph SP 250-23,

QC 3.3.3 Recalibrate continuous recording devices
annually which are used to monitor incubator
temperatura, Use samsa raference tharmometer
described in QC 3.3.2.

3.4 Incubator Unit

3.4.1 Incubator unit has an internal
tempearature manitoring device and maintains a
tempserature of 35* £0.5*C and, if used,
44.5* £ 0.2*C. For nonportable incubators, place
thermomatars an the top and bottom shelves of
the use area with the tharmometer bulb
immersad in liquid. ¥ an aluminum block is
used, cufture dishes and tubes fit snugkly.

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

3.43 An incubation temperature of
44.8* £0.2°C can bast be maintainad with a
water bath equippad with a gable cover.

3.5 Autoclave

3.5.1 Autoclave has a temparature gauge with
a sensor on the exhaust, a pressure gaugs, and
an operational safety valve. Autoclave maintaing
sterilization temperature during the sterilizing
cycle and complstes an entire cycle within 45
minutas when a 12-15 minute sterilization period
is used. Autoclave dapressurizes siowly to
ensura media do not boil over and bubblas do
not form in inverted tubes.

3.8.2 Because of safety concerns and
difficutties with operational control, pressure

Change 1

QC 3.5.5 Check automatic timing mechanism with
stopwatch guarterly.

3.6 Hot Air Qven
3.6.1 The oven maintains a stable sterilization
tempearature of 170°-180°C for at least two
hours. Sterilize only dry items and avoid
ovarcrowding. The oven thermometer is
graduated in 10°C incremants or less, with the
bulb placed in sand during use.

QC 3.8.2 Record date, contants, and stadlization
time and temperature of sach cycle.

3.7 Colony Counter
Use colony counter, dark fiseld modal, to count
Heterotrophic Plate Count colonias.

3.8 Conductivity Meter

Suitable for checking laboratory pure water. Readable
in ohms or mhos, with a range from at least 2 ohms
to 2 megohms or equivalent micromhos * 2%. Unit
may be in-lina/bench or portable/battery operated.

QC 3.8.1 Conductivity meter is calibrated monthly
‘with a 0.0t M KC! solution, or lower
concentration i daesired (see Msthed 120.1 in
Meathods for Chemical Analyses of Water and
Wastes, 1978, EPA/BD0/4-75/020 (revisad
1983); or Section 205, "Conductivity,” pp. 78-
B0, in Standard Methods for the Exarunation of
Water and Wastewater (16th ed.), 1885). An
inline conductivity mater naad not be calibratad,

3.8 Refrigerator
3.8.1 Ralrigerator maintains a temparature of
1° to 5°C. Tharmometer graduated in at least
1*C increments with the thermometer bulb
immarsed in liguid.

QC 3.8.2 Record temparatures for days in use at
least once per day.




3.10 Inocuiating Equipment
Matal or plastic ioops, or wood applicater sticks
sterilized by dry heat. The metal inoculating loops
and/or needlas are made of nickal alloy or platinum.

3.11 Membrane Filtration Equipment (if MF
procedure is used)

3.11.1  MF units are stainless steel, glass, or
autoclavalble plastic, not scratched or corroded,
and do not leak.

3.11.2 10X to 15X magnification device with
fiuorescent light source used to count sheen
. COWONISS,

3.11.3 Membrane filters approved by ths
- manufacturar for total coliform water analysis,
Approval based on data from tests for toxicity,
recovery, retention, and absence of growth-
promoting substances. Filtars are cellulose
ester, white, gridmarked, 47 mm diamater, and
0.45 ym pore size, or altermate pore sizas if
manufacturer providas performance data equal
to or better than the 0.45 um pore size.
Membrane filtars are purchased presterilized or
autoclaved bafare use.

3.11.4 Record the lot numbaer and date
raceived for membrane filters. If the quality and
performance of membrane filters are
questionablas, naw lot(s) of membrane filters can
be checked by comparing recovery of coliform
" organisms against membrane filters from a
previously acceptable lot. (Suggested
procedure: Obtain a natural coliform-positive
water sampls or prepare a laboratory water
sample using a pure coliform culture. Naw lots
of maembrans filters are evaluated by passing a
. sufficient volume of water sample through a
© membrane fitter from a new lot and a membrana
© filter known to be acceptable so that 30 to B0
" ‘coliform colonies are observed on the
acceptable membrane filtar aftar. 24 hours
incubation at 35°C., The colony counts on the
marmbranes are evaluated using the formula:

QC

A-B-1
VA + B

Critical value* = , wheare

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

*Hald, Swtistcal Theory with Engineén‘ng Applicatons., John
Wilay and Sons, Inc., New York, NY, 1960, p. 725.

if the critical value is not less than 1.95, the new
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membranes shouid be considered unacceptable.)
Unacceptable mambrane fillers are returned to the
vaendor with a request to replace them with membrane
fitars from a different lot number. Replacement
mambranes arg submitted to tha same comparative
procedure. (This comparative procedure will
demonstrate gross differences between the
membranes; othar, more stringent comparative
procedures are acceptable).

QC 3.11.5 Record the lot number and date
raceaivad for membrana filtars.

3.11.6 Check sterility of sach lot number of
membranas by placing one membraneg in 50 mL
volume of non-salective broth medium (e.g.,
tryptic soy broth) and check for growth aftar 24
hours incubation at 35° £ 0.5°C.

Qg

3.12 Culture Dishes (loose or tight lid)
3.12.1 Use prestarilized plastic or sterilizable
giass culture dishes. To maintain sterility of
glass culiure dishes, use stainless stes! or
aluminum canisters, or wrap dishes in a heavy
aluminum foil or char-resistant paper.

3.12.2 Incubate loose-lid dishes in a tight-
fitting container, e.g., plastic vagetable crisper,
to prevent deshydration of membrane filter and
meadium. '

3.12.3 Raseal opened packs of disposable
culture dishes batwean major use penods.

3.13 Pipets

3.13.1 To sterlize and maintain steritity of
glass pipets, use stainless stee! or aluminum
canistars, or wrap individual pipats in char-
resistant paper,

3.13.2 Pipets have legibie markings and are
not chipped or etched.

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

3.14 Culture Tubes, Containers, and Closures

3.14.1 Tubes and containers are made of

borosilicate glass or cother corrosion-resistant
glass, or plastic,

Change 1




3.15

3.14.2 Cufture tubes and containars are of a

sufficiant size o contain medium plus sampie
without being more than three guarters full.

3.14.3 Tube and container closures are
stainless stesal, plastic, aluminum, or scraw caps
with non-toxic liners. Cotton plugs are not
acceptabie.

Sampie Containers

3.15.1 Sampla bottles are wide mouth plastic
or non-corrosive glass with a nen-leaking
ground glass stopper of a cap with & non-toxic
linar which will withstand raepeated sterilization,
or othar appropriate sampla contiainers,
Capacity of sample containers is at least 120
mL {4 oz.).

3.15.2 (lass stoppered bottle closures ara
covarad with aluminum foil or char-resistant
paper for sterlization.

3.15.3 (Glass and plastic bottles are sterilized
by autoclaving; glass bottles may also be

- sterilized by dry heat. Maisten empty containers

3.16

with saveral drops of distillad water before
autoclaving to pravent an “air [ock® sterilization
failure.

Glassware and Plasticware
3.16.1 Glassware is borosilicate glass or other
corrosion-rasistant glass and fres of chips and
cracks. Markings on graduated cylinders and
pipats are legible. Plastic .items are clear and

nan-toxic.

3.16.2 Graduated cylinders for measurement

- of sample volumes have a tolerance of 2.5% or

3.77

Qc

less. in lieu of graduated cylinders, use pre-
calibrated containers that have clearly marked
volumas of 2.5% tolerance. Spot chack the
calibration of sach lot of pre-calibrated
containers.

3.16.3 Pipets dalivering volumas of 10 mL or
less ara accurate within a 2.5% tolerance or
lass.

Uttraviolet Lamp (if used)

3.17.17 Disconnaect unit monthly and clean
lamps by wiping with soft cloth moistened with
ethanol.

3.17.2 K UV lamp is used for sanitizaton, tast
famp guartarly with UV light meter and replace if
it ernits less than 70% of initial output or i agar
spread plates containing 200 to 1000
microorganisms, exposed to the UV fight for 2
minutes, do not show a count reduction of 95%.

Change 1

~ Other _methods may be usaed to test a2 lamp

they are as effecti 2 =5 the two suggested
mathods.

4, General Laboratory Practices
4.1 Sterilization Procedures

4.1.1 The timas for autoclaving materials at
121*C arg listed below. Except for membrane
filters and pads and carbohydrate-containing
madia, indicated timas are minimal times which
may nacassitate adjustment depending upon
volumes, containars, and loads,

Time
Hem {minutes)
Mambrana filtars & pads 10
Carbohydrate containing media 12.15
Contaminated test matérials 30
Mambrane fitter assemblias 15
Sample coltection bottles 15
Individuai glasswara 15
Dilution water blank 15
Rinse watar 15

QC

4.1.2 Remove autoclaved mambrane fitters a;}d
pads and all media immadiatsly aftar compiletion
of starilizag‘on cycle.

4,1.3 Mambranae fitter equipment is autcclaved
at the beginning of each filtration series. A
filtration series ends when 30 minutes or longar
alapses after a sample is last fittsred.

4.1.4 Ultraviolet iight (germicidal lamp, 2837
angstroms) may be usad afternativaly to sanitize
equipment, if all supplies are presterifized and
QC checks are conducted as indicated in
paragraph 3.17. Ultraviolsf light or boiling water
may also be used 1o controt bacterial carry-over
betweon samples during a fiftration series. if
boiling watar is used, membrane filtar equipment
should be submerged for about two minutas and
then cooled to room tamperature before filtedng |
the naxt sampla.

4.2 Sample Containers

421 Add sodium thiosulfate {NapzS;0j;;
anhydrous, 100 mg/l) to sampla containers
before sterlization (0.1 mL of 10% NazS203
solution per 120 mL capacity}.

4.2.2 Select at lsast one sample container at
random from each batch of starile sample

‘bottles, or other appropaate containers, and

confirm sterility by adding approximatsly a 2°
mL volume of 2 sterile non-selactive broth (8.9
tryplic soy, trypticass soy, or tryptona broth).




incubate at 35° +0.5°C for 24 hours and check
for growth,

4, 3 Reagent Water
4.3.1 Use only satisfactorily tested reagent
wataer from stills or deionization units to prepare
media, reagents, and dilution/rinse water for
paerforming bacteriofogical analyses.

QC 4.3.2 Test the quality of the reagent water or
have it tested by a certified iaboratory to assure
it meets the following:

Paramater Limits Frequancy

Conductivity > 0.5 megohms Monthiy
- resistance or < 2
micromhes/em at

25°C
Pb, C4d, Cr, Cu, Not greater than Annually
Ni, 2n 0.05 mg/L per ‘
contaminant.
Coligctively, no
greater than 0.1
mg/t.
Total Chiorine Nondetectable Monmhj
Residuall
Haterotrophic < 500/mL Monthly
Plate Count2
Bactariclog- Ratio of growth rate  Annually
ical Quality of 0.8-3.0
Reagent Water? o

1DPD Method not raquired if source walar is not chiconalad.

2 Pour Plas Method,

3Test for bactariclogical guality of reagent watsr (Srandard
Methods for the Examination of Watar and Wastewatsr, 16t
Edition . 835; also Microbiclogical Mathods for Monitoring the
Environmant, ERPAS0I/3-78-017, n.200). Control walsr for B8t is
dafinad as double distilad wakr using a glass st

4.4 DilutioniRinse Water
4.4.1 Prepare stock buffer solution or peptone
watar using reagent water according 1o
Standard Methods for the Examination of Water
and Wastewater, 16th edition, p 855.

- 4,4.2 Stock buffer is autoclaved or filter-
sterilizad. Labe! and date containars. Ensure
stored stock buffer is free of turbidity.

4.4.3 Dilution/rinse water is prepared by adding
1.25 mL volume of stock buffer solution and 5
mL voluma of magnsasium chicride (MgCls)
solution (81.1 g MgClly - 6 Hz0NL) par liter of
reagent water.
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4.4.4 Check each batch of dilution/nnse water
for sterility by adding 50 mL of water to a 80 mL
of a dounle strength non-salective broth (e.g.,
tryptic soy, trypticase soy or tryptese broth).
incubate at 35° + 0.5°C for 24 hours and chack
for growth.

4.5 Glassware Washing

ac

4.5.1 Use distilled or deionized water for final
rinse.

4,82 Perform the Inhibitory  Residue Test
{Standard Methods for the Examination of Water
and Wastewater, 16th edition, p. 834, and
Microbiological Methods for Monitoring the
Environment, U.S. EPA-600/8-78-017 p. 189} on
the initial use of a washing compound and
whenever a different formulation of washing
compound, or washing procedure, is used to
ensurs that glassware is free of toxic residus.

4.6 Analytical Media

4.8.1 General
4.6.1.1 Use of dehydrated or prepared
media manufactured commercially is
strongly recommandsd due to concem
about quality control. Store dehydrated
— media in a cool, dry location and discard
caked or discolored media.

4.6.1.2 Date botties of dehydrated media
upon receipt and afse when initially
opaned. Discard dehydrated media 6
months after opening; if stored in a
desiccator, storage is extended to 12
months. Discard any dehydrated media

- that has passed the manufacturar’s
expiration date.

QC 4.6.1.3 For madia prepared in the
laboratary, record the date of preparation,
type of maedium, ot number, sterilization
time and termperature, final pH,
tachnician’s initials,

QC 4.6.7.4 For liquid media prepared
commercially, record date received, type
of medium, ot number, and pH varfica-
tion. Discard medium by manufacturer’'s
expiration date.

QC 4.6.1.5 Check each lot of commercial
and each batch of laboratory-preparad
medium before usa for performance with
positive and negative culture controls.
Thess control organisms can be stock
culturas (pariodically checked for purity)

Change 1




4.6.2

or commercially available disks im-
pregnated with the organism.

4.6.1.8 Reirigarate prepared plates in
sealed plastic bags or containers to
minimize avaperation.

Membraneg F:Itef {MF) Media (for total

coliforms)

4.6.3

4.6.2.1 Use m-Endo broth or agar or m-
Endo LES agar in the single stap or
enrichment techniques. Ensure that
athano! used in rehydration procedurs is
not denatured. Prepara medium in a
sterile flask and use & boiling water bath
or, if constantly attended, a hot piate with
a stir bar to bring medium just to the
boiling point. Do not boil medium. Final
pH 7.2 = 0.2,

_4.6.2.2 Refrigerate MF broth no longer

~ than 96 hours, poured MF agar plates no

longer than 2 wesks, and ampoulad m-
Ende broth in accerdance with
manufacturar’'s expiration date. Discard
earlier if growth or surface shean is
obsarvad.

Multiple Tube Fermantation (MTF or

MPN) Madia (for total coliforms)

4.6.3.1 Use lauryl tryptose broth or

lactose broth in the presumptive test and

single strength brilliant grean lactose bila
(BGLB) broth in the confimad test. The
appropriate presumptive test medium

concantration should ba adjusted to

compansate for sample volume so that
the rasulting medium after sample
addition is singla strength. Autoclave
moedia at 121*C for 12-15 minutas (5ee
Standard Msthods for more spscific
guidance). Final pH: presumptive test
media, 6.8+ 02 BGLB broth, 7.2 %
0.2).

4.6.3.2 Examine tubas following stariliza-
tion to ensurg that the invertad vials are
cne-third tc one-half covered by the
meadium and frea of air bubblas.

4.6.3.3 if MPN meadia are refrigeratad
after sterilization, incubate ovemight at
35°C before use. Discard tubsesbottles
showing growth and/or bubbles. Use
MPN meaedia prepared in tubes/botties
with Ioosa-fitting closures within one
waek. [f preparad broth media are stored,
maintain in the dark at 4*C in screw-cap

a2

4.6.4

tubes/bottles no longer than 3 months.
Discard media if evaporation exceeds
10% of original volume.

4.56.3.4 Use m-Endo agar LES for the
completed test. Use refrigerated medium
on plates within two weeks, and examing
before use. i growth is cbserved, discard
plates. Protect medium from light.

Presenco-Absence (P-A) Coliform Test

Medium

4.€.5

4.6.8

forms)

4.6.7
Qc

4.6.4.1 Autoclave for 12 minutes at
121°C. Allow space batwean bottles.

4,6.4.2 if prepared medium s stored,
maintain in a cufture bottie at 4°C in the
dark for no ionger than 3 months.
Discard earlier i evaporation exceeds
10% of original volumsa.

4.6.4.3 Final pH: 6.8 *
£C Madium (for fecal! coliforms)

4,6.5.1 Autoclave for 12-15 minutes at
121*C.

4.6.5.2 Examine tubes following steriliza-
tion to ensure that the inverted vials are
ona-third to one-half covered by the
madium and free of air bubbles.

4.6.5.3 Use prepared medium in tubes
with lcose-fitting closures within one
waok. lf prepared medium is stored,

maintain _in tightly closed screw-cap

tubes at 4*C no longer than 3 months.

. Incubate refrigerated sterilized medium

ovamight at 35°'C; discard tubss that
show growth and’/or bubblas.

4654 Final pH: 8.9 £ C.2.

MMO-MUG Test Mediumn (for total coli-
4.6.6.7 Do not prepare this medium from
basic ingredients.

4.6.6.2 Protect medium from light.

4.6.6.3 ingredients and tubes supplied by
manufacturar{s) are sterile. Do not
autociave.

EC Medium + MUG (for £ col))

4.6.7.1 lncubate control cultures at 35° +
D.5°C for 24 hours i laury! tryptose




4.6.8
cof)
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broth. Transfer a loopful to EC Madium
+ MUG and incubate at 44.5° = 0.2°C
for 24 hours. Read and record ths
results,

4.6.7.2 Check test tubes and autoclaved
madium befora use with a 3866-nm
uttraviolat light to ensure they do not
flugresce. If the tubas or medium exhibits
taint fluorascence, either use non-
fluorescing tubes or another lot of
medium that does not fluoresca, of
include a MUG-positive (£, coif) and
MUG-negative (e.g., uninoculated)
contrel for each analysis.

4.6.7.3 Do not use an invertad vial; gas

‘production is not relevant to tast, and the

use of an inverted vial may cause
confusion on test interpretation. )

4.6.7.4 MUG may be added to EC
Medium -bafore autoclaving. EC Medium
+ MUG is also available commercially.
Final MUG concentration is 50 pg/mi.

4.8.7.5 Final pH: 6.9 = 0.2.

4.6.7.6 Use prepared medium in tubes
with loose-fitting closures within one
weak. |f prepared medium is storad,
maintain in tightlty closed screw-cap
tubgs at 4°C no longer than 3 months.

- Incubate refrigerated sterile medium

ovemight at 44.5°C; discard tubes with
growth.

Nutrient Agar Medium + MUG {for E

4.6.8.7 In accordance with paragraph

" 4,6.1.5, spotdinoculate control cultures

onto a membrane fiter on m-Endo LES

~agar and incubate at 35* £ 0.5*C for 18-

24 hours, Than transfer tha membrane
filter to Nutrient Agar + MUG and
incubate at 35°*C for four hours. Read
and record the rasults.

4.6.8.2 Sterilize medium in 100-mL
volumes at 121°C for 15 minutas. MUG
may be added to Nutrient Agar baefore
auvtoclaving. Nutrient Agar + MUG is
also available commarcially. Final MUG
concentration is 100 pg/mL.

4.6.8.3 Final pH: 6.8 + 0.2.

4.6.8.4 1f sterile medium is stored,
raftigerate the medium in petri dishes, in
a plastic bag or nghtly ciosed container,
and use within two weeks. incubate
stored medium overnight at 35°C before
use; discard plates with growth.

4.8.9 Hetarotrophic Pilate Count (HPC) Media
(includes tryptone glucose extract agar, plate
- eount agar, and R2A agar)

4.8.9.7 Autoclave agar medium at 121°C
for 15 minutes. Final pH: Plate Count
Agar 7.0 = 0.2; TGE Agar 6.8 - 7.0; R2A
Agar 7.2.

4.6.9.2 Tempar melted agar at 44-46°C
bofore pouring. Hold melted agar no
ionger than 3 hours. Do not melt sterile
agar medium more than once.

4.6.9.3 Store sterile refrigerated medium
in bottles and petri dishas for up tc 2
weoks. Store prapared petri dishes with
R2A medium for up 1o one week,
invartad and refrigerated, in a plastic bag
or tight container.. incubate stored

médium overmight at 35°C befora use,

discard plates with growth.

4.6.10 A-1 Medium (for fecal coliform enumera-
tion in saurce water only)

4.6.710.1 Sterilize by autoclaving at 121°C
for 10 minutes.

4.6.10.2 Final pH: 8.8 = 0.1,

4.6.10.3 Examine tubes following
sterilization to ensure that the inverted
vials are one-third to one-half covered by
the mediem and free of air bubbies.

4.5.10.4 Store in dark at rocom
tamperature not more than one week.

4.6.11 Facal Coliform Membrane Fitter (M-FC)
Broth/Agar (for facal coliform snumeration in
source water only)

4.6.11.1 Btarilize M-FC broth (with or
without agar) by bringing it to boiling
point. Do not autoclave.

4.6.11.2 Final pH: 7.4.

4.6.11.3 Refrigerate prepared medium.
Discard broth medium after 96 hours,
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and agar medium after two weeks,
Discard eariier if growth is observaed,

5. Analytical Methodology

5.7

QC

5.2

Qc

General

5.1.1 Uss only the analytical methodology
spacified in the Total Coliform Rule (40 CFR
141.21{f}} and the Surface Water Treatment
Raquirements (40 CFR 141.74(a)) (see

Appandix H),

5.1.2 A laboratory should be certified for all
analytical methods indicated below that it uses
for compliance purposes. At a minimum, the
laboratory must be cerified for one total
coliform method and one fecal coliform or £
cofi methed. In addition, for principal State
laboratories and other laboratories that may
enumerate haterotrephic bacteria for compliance
purposes, the laboratory should be certified for
the Pour Plate Mathod.

- 5.1.3 Whaen impregnating an absorbent pad

with a liquid medium, ensure that pad is
saturated.

8.1.4 Shake water sample vigorcusly before
analyzing.

5.1.,5 Each month, perform the coliform
procadure nomally used on a known coliform-
positiva, and facal- or £ coli-positive sample,

Membrane Fiiter Technique (for total
coliforms in drinking water)

£.21 Sample volumes analyzed by the MF
procedure must be 100 mL + 2.5 mL

5.2.2 Conduct sterility check at the beginning
and end of sach filration senies by filttering 20-
30 mlL of diution water through the membrane
fftar. If control indicatas contamination, rejact all
data from affected samplas and requast
immadiate resampling.

£.23 Incubate at 35* + 0.5°C for 22-24 hours.

524 Invaiidate ali samples resulting in
confluent or TNTC (too numerous to count)
growth. Record as “confiuent growth® or
“TNTC" and reaquest an additonal sample from
the same sampling site. Confluent growth is
defined as a continuous bacterial growth,
without evidence o©f sheen colonies (total
coliforms), covering the entire membrane filter.
TNTC is defined as greater than 200 colonies
on the membrane filtar in the absence of

datectable coliforms. Do not invalidate sampls

Change1

whan the membrane filter cuiitains at lsast ons
toal coliform colony.

£.2.5 Verfy all sheen colonies {up to at least
tan colonigs) using either single strength lactose
or LTE and then single strength SGLB broth
{same media used in MPN procedure), or EPA-
approved cytochrome oxidase and §-
galactosidase rapid test procedure. Coionies
can be transferred with a sterile nsedle or
applicator stick.

£5.2.6 Test total coliform colonies for aither
fecal coliforms or E. cofi. When EC Medium or
EC Madium + MUG fs used, transter tha
colonias by using one of the options specified
by §141.21(f) (5) (see Appendix H). K a swab is
used to transfer a total coliform-positive culturs,
a single swab can be used o inocculats up to
threa differant media (e.q., EC Medium, lauryl
tryptoss broth, and BGLB broth).

5.3 Multiple Tube Fermeniation Technigue (for

total coliforms in drinking water)

§.3.1 Various testing configurations can be
used (sse 40 CFR 141.21 {f) {3) (i) and {4)), as
iong as a total sampls volume of 100 mL is
examined for each test.

£.3.2 Incubate at 35°% 0.5°C fer 24 2
hours. if no gas is detected, incubate for
another 24 hours.

5.3.3 invalidate afl samples which produce a
turbid culture in the absence of gas production,

— in lauryl tryptosa broth or lactoss broth. Collect,

or request tha systemn collact, ancther sample
from the same iocationt as tha original
invalidatad sampla. (The laboratory may streak
tha turbid, total colfform-negative culture onto
m-Endo agar, incubate, and examing for total
coliforms, and perform HPC. Although not
requirad, this inforrmation may help the systam
assass its problam.)

£.3.4 Confirm 24 and 4B hour gas-positive
tubas using BGLE broth.

QC 5£3.5 Perform completed tast on not less than

10% of all coliform-positive samples per quarter.
¥ no coliform-ppsitive samples have bean
obsarved dunng a quarter, obtain one and
perform the method through the complated tast.

5.4 Presence-Absence {P-A) Coliform Test {for

total coliforms in drinking water)

54,1 Inoculate 100-mL sampie into P-A cultura
bottle.




enumeraiing ol colicrms for at least several
months and’or over several seasons 10 assess
the effectiveness of the MMO-MUG test for the
wide variety of water types submitted for
analysis. T - ’

5.7 EC Medium + MUG Test (for E. coli)*

5.7.1 Transfer z total coliform-posiive culture
from a presumptive tube/bottle ¢r coieny to EC
Medium + MUG, as specified by §141.21 (3 (5
{see Appendix H).

5.7.2
upper level of medium,

5.7.3 Incubate at 44.5° = 0.2°C for 24 = 2
hours. L
5.7.4 Detact fiuorescence using an ultraviclet
lamp (388-nm), preferably with a &-watt buib.
Ensure that weak autoflucrescence of madium, if
present, is not misinterpreted as positive for £
cofi. A MUG-positive (£. cofi) and MUG-negative
{e.g., uninoculated) control may be necessary for
gach analysis where the medium autoflucresces.
QC £.7.5 Verify at least 5% of both MUG-positive
results and turbid MUG-negative resuits for £
cofi, Verification of a pure culture may be
conducted, for example, by the use of a muiti-
tast system (APl 20E cr equivalent); standard
biochemicai tests (e.g., citrate, indole, and
urease tests), serotyping after biochemical
identification, if desired; or the indole test at
44.5°C ard growth in citrate,

5.8 Nutrient Agar + MUG Test (for E. coli)*

5.8.1 Transfer membrane filter containing
coliferm coleny(ies) from total coliform medium
ts surface of Nutrient Agar + MUG medium.
Mark each sheaen colony. A portion of the coloay
may be transferred with a needle to total coliform
vernfication test befere transfer to  Nutrient Agar
+ MUG, or after the 4-hour incubation time.
Another method is to swab the entire membrane
filter surface on the Nutrient Agar + MUG med-
ium “affér the 4-hour incubation time, with a
sterile cotton swab, and transfer to the total
coliform verification test. -

5.8.2 Incubate at 35° + 0.5°C for & hours.

‘Detailed procegure can be found in “Test Methods for
Eschernchia colt in Drinkeng Water,™ EPAIBOO/4-51.076, Jury 7991,
To receme a copy, wrie Resource Canter (WH-550A), USERA,
401 M Street SW, Washington, DC 20460,
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‘Snsure water level of water bath s above

5.8.3 Detect flucrescencs using an ultraviole!
lamp {36€-nm), preferadly with a §-watt hulb,
Any amount of flugrescence in 3 hale around a
sheen colony is considered posiive for . col.
QC 5.8.4 Veniy at least 5% of both MUG-positive
rasults and MUG-negative, total coliform-positive
results for E. cofi. Also venly any non-sheen
colonies that flucresce. Verfication may be
conducted with any of the tests in 5.7.5.

5.8 Pour Plate Method (for enumerating
heterotrophic bacteria; see §141.74 {a) (3) in
- Appendix H. Also for use of R2A medium, see
variance crileria in preamble of Federal Register
notice 58:1556-1557, January 15, 1881)
8.9.1 For most pctaole waler samples,
countable plates can be obtained by plating 1.C
mL or 0.1 mbL volume of the undiluted sampie,
Use at teast two replicate piates.

£.8.2 Aseptically pipet sample intc bottom of
100 mm x 18 mm pelri dish. Add 12-15 mL of
tempgred melted {44° - 46°C) agar to each petri
dish, Mix the sample and melied agar czrefully to
avoid spillage. After zgar piates have solidified
on a lave! surface, invert piates and incubale at
35°x 0.5°C for 48 = 3 hours {except for R2A
Medium). Stack plates in incubator o allow
proper air circulation
incubation temperature. Do not stack piates
maere than four high. Remelt sterile agar medium
only cnce.

£.8.3 Count colcnies manually using a counting
aid such as a Quebec colony counter. Consider
only plates having 30 to 300 colonies in
determining plate count, =xcept for piates
inoculated with 1.0 mL volume of undiluted
sample. Counts less than 20 for such plates are
acceptable. (Fully automatic colony counters are
not suitable because of the size and small
number of ccionies cbserved wnen poiable water
is analyzed for heterotrophic bagieria.)

5.8.4 Check each batch or Hask of agar for
sterility by pouring fina! control piate. Rejact cata
if control is centaminated.

5.10 Spread Plate Method (for enumerating
heterotrophic bacteria as part of variance
criteria)
£.10.1 Pour 15 mbL of R2A agar medium into 2
petri dish (100 x 18 mm ¢r 80 x 15 mm) and let
agar solidify. Inoculate agar and incubzate as
described by 16th editon of Standard Methods,
Method 907B. Use at least two repiicate plates.

£.10.2 Same as paragraph 5.8.3.

I
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2.5

5.4.2 Incubale at 35° = 0.5°C, and obsarve for
vellow color after 24 and 48 hours.

5.4.3 Confirm yellow cultures in BGLE broth.

5.4.4 Invalidate all samples which produce z
non-yellow turbid culture i P-A medium,
Collect, or request the sysitem collect, anocther
sample from the same locaton as the original
invalidated sample. {The lzboratory may strgak
the non-yellow, wrbid, total coliform-negative
culture ontc m-Ende agar, incubate, and
examine for total gofiforms, and perform HPC.
Although not reguired, this information may help
the system zssess its problem.}

Fecal Coliform Test {using EC Medium for
fecal celiforms in drinking water or scurce
water, or A-1 Medium for fecal coliforms in
source water only)

£.8.1
a total coliform-positive culture taken from the
distnibulion system contzins fecal coliferms, in
accordance with the Total Coliform Rule.
Transfer a total coliform-positive culture from a
presumplive tude bettle or colony to a tube
containing EC Medium and an inverted vial, as
specified by §141.21 ()} (5) (see Appendix K.

5.5.2 Uses EC Medium to enumerate
coliforms in source water, in accordance with
the Surface Water Treatment Reguiraments.
Inttialty, conduct MTF test, prasumptive phase.
Use three sample volumes of scurce water (10
mbL, 1 mk, 0.1 miL), 5 or 10 tubes/sample
volume. Transter culture from each total
coliform-positive tube to a tube containing EC
Medium and an inverted vial.

E.5.3 Use A-1 Medium as an alternative to EC
Medium to enumerate fecal coliforms in source
water, in accordance with the Surface Water
Treatment Requirements. Do not use A-1

Medium for drinking water sampies. Use three’

sample velumes of source water (10 mL, 1 mL,
0.1 mL), 5 or 10 tubes/sample volume. Unlike
EC Medium, A-1 Medium can be directly
inoculaied with & water sample.

5.8.4 Ensure water level of watler bath is above
upper level of medium in the culture tubes.

6.8.5 Incubate EC Medium at 44.5° + 0.2°C
for 24 * 2 hours. Incubate A-1 Medium at

35° + (.5°C for 2 hours, then at 44.5¢ + 0.2°C
for 21 * 2 hours,

Use EC medium for determining whether

fecal

a5

5.5.6 Any amount of gas < i the
inveried vial of a tut ' o growth 1s
_considered fecal collorm-pusive,

5.6 MMQO-MUG Test (for total coliforms in source

-~ water or drinking water)

5.8.1 When using bulk madium, prepare and
incubate a sienlity control for each analysis.
Control should consist of a test ube with the
MMO-MUG medium to which stenie water has
been added.

5.8.2 (for enumerating totai colifcrms in source
water) Use 5 or 10 tubes tor sach sample
volume tested. Didution water {for the MMO-
MUG test only), if used, is stenle dechlonnated
tap water, deionized watuer, or cistilled water.

5.6.3 (for determining presence of total
coliforms in drinking water) Use 10 tubes, each

" containing 10-mL water sampig, or a single

_5.64

855

- another

vessal centaining 100-mL water sample.

_Incubate sample at 35°+ 0.5°C {or 24
hours. A vellow color in the madium indicates
the presence of total coiiforms.

If sampe color is zndezermmate after
incubation for 24 hours, incubate anocther 4
hours {do not incubate more than 28 hours
total). If the color is sitll indeterminate with a
reference comparator after 28 hours, invalidate
sample and requeast ancther.

5.6.6 Do not use the MMO-MUG test to wverify
total coliforms on membrane filters. Tha filtratien
step not only concentrates coliforms, but also
non-coliforms and turbidity, which, at high lavels,
can suppress coliforms or cause false-positive
results in the MMC-MUG test.

8.6.7 D¢ not use the MMO-MUG test to
confirm total celiforms in the MTF or Presence-
Absence (P-A) Coitform Test. High densities of
non-goliforms in the inoculum may overlcad the
MMO-MUG suppressant reagent systern and
cause false-positive results,

5.6.8 Avoid prolonged exposure of moculated
test to direct sunhght. Sunlight may hydrolyze
indicator cempounds, causing a false-posiive
resuft,

5.6.9 tLaboratories are encouraged to perform
parallel testing between the MMO-MUG 1est and
EPA-approved procadure for

Change 1
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5.10.3 Same as paragraph 5.9.4.

5.11 Membrane Fifter Method (for enumerating
heterotrophic bacteria as part of variance
criteria

5.11.1 Fitar a volume that will yisid batween 20-

200 colonies. Transfer fillar to 2 50 x 9 mm petri
dish containing 5 mL of solidified R2A medium.
incubate at 35°C or lower for 5-7 days in a close
fitting box coniaining moistenad papar towels.
Use at least two replicate platas.

5.11.2 Count colonias usingr a steregscopic
microscops at 10 to 15 magnification.

£.11.3 Check each batch or flask of agar for
steriiity by pouring final control plate. Reject data
if contrel is contaminated.

5.12 MF Procedure (for enumeration of total
coliforms in~source water)

5.12.1 Same as paragraphs 5.2.2 - 5.2.5, except
that in paragraph 35.2.4, laboratories should
invalidate any sample which resuits in conflusnt
growth or TNTC, even when total coliform
colonies are presant, since coliform density is to
be determined.

£.12.2 Use appropriate sampie dilutions which
will yield no more than 80, and preferably at
laast 20, total coliform colonies per membrane.

counts based upon

5.12.3 Adjust initial

verification data.

£.124 K two or mare analysts are availabla,
sach analyst should count monthly the total
coliform colonies on the same membranae.
Colony counts should agras within 10%.

Qc

5.13 Muttiple Tube Fermentation Technigue (for
enumeration of total coliforms in source
water)

5£.13.7 Use 3 sampla volumes of source water
(10 mL, 1 mL, 0.1 mL), and 5 or 10 tubes/sam-
ple volume. :

§,13.2 Incubate at 35° + 0.5°C for 24 £ 2 hours.

5.13.3 invalidate all samplas which produce a
turbid cufture ir- the absence of gas production,
in laury! tryyptose broth or lactose broth. Collact,
or requast the system collect, another sample.
The iaboratory may use another method to test
the second sample.

Alternatively, if a sample produces a turbid
culture in the absence of gas production,
perform a confirmed test. If the confimed test is
tatal coliform-positive, report the most probable
number. If a confrmed test is tota! cohbform-
negative, invalidate the sample and request
another one,

5.13.4 Parform the completed test quarteriy on a
colform-positive tubse(s)/bottle.

QcC

5.14 Fecal Colifarm Membrane Filter Procedure
(for enumerating fecal coliforms in source
water)

5.14.1 Use appropriate sample volumes which
will yielg 20 - B0 fecal coliform colenies per
membrane.

5.14.2 Conduct sterility check at the beginning
and end of aach filtration series by filtering 20-30
mL of dilution water through the membrane filter.
if control indicates contamination, reject all data
from affected samples and request immediate
resampling. . :

QcC

5.14.3 Incubate at 44.5° % 0.2°C for 241+ 2
hours.

5.14.4 f two or more analysts are available,
each analyst should count monthly the tecal
coliform colonies on the same membrane.
Colony counts should agree within 10%.

QC

6. Sample Collection, Handiing, and
Preservation

{Applicable to those laboratories that collect samples;
all laboratories are responsible for paragraphs 6.4 and
6.5.}

6.1 Sample Collector

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

6.2 Sampling
Samples must be representative of the potable water
distributios systern. Water taps used for sampling are
free of agrators. strainers, hose attachments, mxmg
type faucets, and purification devices. Mamtam a
steady water flew for at’jeast 2 minutes to ciear the
rvice line befpre sampling. Collect at lzast a 100
L sample volime, affow at least 1/2-inch ar space
to facilitata mixing of samble by shaking.

Change 1




. 8.3 Sample lcing
Sample collectars who deliver samples directly to the
laboratery should ice samples immediataty afier
sample collection.

6.4 Sample Holding/Travel Time i
Holding/traval time baetween sampling and analysis is
not to excesd 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 samplas received after
48 hours are to be analyzed for compliance. All
samplas received in the laboratory are 10 be analyzed
on the day of recaipt.

6.5 Report Form

immediately after collection, entar cn the sample
raport form the sampla site location, sample type
{a.g., routine, rapesat}, date and time of collection,
frea chiorine residual, collector's initials, and any
remarks. Also includa the date and time of sample
armival at the laboratory and the date and time
analysis begins, Record additional information as
required by the National Primary Drinking Water
Regulations.

6.6 Chain-of-Custody
Foliow applicable State regquiations pertaining to
chain-of<custody. :

7. Quality Assurance

The laboratory prepares and follows a written QA plan
{sea Chapter iI’'s discussion of QA plang) which is to
ba availabla tor inspaction by the cerntification officer.

8. Records and Data Reporting

Records of microbiological analysaes are kept by the
laboratory or are accessible to the laboratory for at
lsast five vears. Actual laboratory reports may be
kept, or data may be transferred to tabular
summarias, provided that the following information is
included:

¢ Data, place, and time of sampling, name of
persons who coliacted the sampla.

Change 1

® |dentification of sampie as to whether it is a
routine distribution system sample, repeat
sampis, raw or process water sample, or other

special purpose sampie.
® Date and time of sampls receipt and analysis.

e Laboratory and parsons responsible for

performing anaiysis.
® Analytical tec’ nique/method used.
® Results of analysis.

Total coliform MPN data based on conﬁrme;! or
completed test (for broth media) and verified
counts (for MF media)

9. Action Response to Laboratory
Results

8.7 Testing Total Coliform-Positive Cultures

{for Total Coliform Rule) Laboratory must test all total
coliform-positive cultures for presence of either fecal
coliforms or E. coli.

8.2 MNotification of Positive Resulfts

{for Total Califormm Rule) Laboratory must notify
proper authority promptly of 2 positive total coliform,
fecal colform, or E. cofi resudt, so that appropriate
follow-up actions (e.q., coliaction of repeat samples)
can be conducted {see 40 CFR 141.21(b} and (o), 40
CFR 141.31, etc.). Total colform-positive result is
basad on confirmed phasa for the Multiple Tube
Fermentation Technique and Presance-Absancs (P-A)
Coliform Test, or verified test {&r Membrana Filter
Technique. No requirament exists for confimation of
positive MMO-MUG tests, feca! coliform test, or £
colfi tests.

9.3 Invalidation of Tota! Coliform-Negative
Sample

(for Total Coliform Rule) Laboratory must natify

proper authority when resuits indicate that noncoli-

forms may have intarfered with the towal coliferm

analysis, as described by 40 CFR 141.21(c) {2).
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Sample Forms for On-Site Evaluation of Laboratories Analyzing Public Water Supplies —Microbiology

Laboratory

Streat

State

City

Telephone Number

Survay by

© Affiliation

Date

Codes for Marking On-Site Evaiuation Forms
S - Satisfactory " X - Unsatsfactory U - Undetermined NA - Not Applicable

1. Personnel

. Academic
-| Time in Prasent | Traming and/or Frasent Experionca
Position/Title Namea Position Degroe Specialty {years/araa)

Laboratory
Diractor

Supervisor/
Consuliant

Professional
(nota discipline)

Technician/
&4nalyst
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2. Laboratory Facilities

Lanoratory facilities clean, temperature and humidity cantrolied

Adequate lighting at banch top

Laboratory has provision for disposal of microbiological wastes

3. Laboratory Equipment. Supplies, and Materiais

2.1 pH Mater ’
Manufacturar Model
Accuracy + 0.1 units
Scals graduatipn, 0.1 units
Maintains elactrodes according to manufacturer's
recommeandations
pH buffer solution aﬁduots used only once
QC Commarcial buffar solutions dated when recaived and
discarded before expirationdate ) _
QC _ Sﬁﬁdardize pl;i m;te:r:ach use;r:od;rﬂ_: -
pH 7.0 and 4.0 standard buffars
3.2 Balances (Top Loader or Pan)
Manufacturer Modal

Qc

QC
QcC

Deatacts 10d mg atra_iéo gram load—

Calibrate balance monthly using Class S or $-1 reference
waights or waights traceable to Class S or S-1 weights.

if non-reference weights are used, calibrate non-seference
weights with Clags 8 or §-1 raference weights

Correction data available with S or -1 weights

Annual servicé contract or intemal maintenance
pretocol and record maintained

3.3 Temperature Monitoring Devica

Change 1

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

No separation in mercury column

Check calibration of glass/marcury thermometers annually
and dial thermometers quarterly at the temperature used
against a referance NEBS tharmametar or one meeling the
roquiraments of NBS Monograph SP 250-23




Qe

Recalibrate continuous recording devices used to monrtor
incubator tamperature annually against a NBS therrmometer or
one meating the requirements of NBS Monograph SP 250-23

3.4 Incubator Unit

Manufacturer

Mode!

QC

Maintaing interna! temperature of 35° £ 0.5°C,
and if used, 44.57 £ 0.2°C ~

Place tharmometers on top and bottom shelves in
use area of non-portable incubators

Immerss tharmometer bulb in liguid

Culture dishes and tubas fit snugly in aluminum
block incubator

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

3.5 Autoclave

Manufacturer

" Termpérature gauge with sensor on exhaust

Qc

QC
Qc

Qc

Oparational safety valve
Maintains steriiization temparatura during cycle

Completas entire cysle within 45 minutes when a
12-15 minute sterilization period is used

Deprassurizes slowly to ensure media do not bail
over and bubbles do not form in fermantation tubas

Record date, contants, starilization time, and
tamparature for each cycle

Establish service contract or intema! maintenance prctoco.l

Heat-sansitive tape, spore strips or ampoulas, or maximum
temperature registering thermomater used during each
autoclave cycle o

Check automatic timing mechanism accuracy with
stop-watch gquartarly

i 3.6 Hot Air Oven

Manufacturer,

Modal

Ho! air oven maintains a temparature of 170%-180°C
Tharmomaster graduated in no more than 10°C increments

Place tharmometer bulb in sand

81
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QC Records inciudse date, staniization Yme, and
temperature of sach cycle

3.7 Colony Countar

Manufacturar Mode!

A dark field colony counter available to count
- Heterotrophic Plate Count colonies

3.8 Conductivity Mater
Manufacturer Modal

Suitable for chacking laboratory pure water, Readable in
chms or mhos, has a range of 2 ohms to 2 megohms or
equivalent micromhos + 2%

QC Conductivity meter is calibrated monthly with a
0.01 M KCI solution or lower concentraton

3.8 Rafrigerator(s)
Manufacturar Modal

lj.{lajntains temparatures of 1° to 5°C
Thermomatar(s) graduated in 1°C incramants or lgss
Tharmomater bulb(s) immersed in liquid
Qe Temparature recorded for days in use
3.10 Inoculating Equipment
) Meata! or plastic loops, or applicator sticks sterilized by dry heat

“Matal loops and/or needies are made of nickel alloy or platinum

3.11 Membrane Fitration Equipmant, Membrane Fiiters and Pads

Manufacturer Modei

MF units of stainlass stoeal, glass, or autoclavabie plasﬁr;‘
Units do not leak, nof scratched or cocroded
10 to 15X magrﬁ?icaﬁ—o;?devidb with flucrescant light source

Membrana filttars from celiulosa aster matarial, white,
gridmarked, 47 mm diameter, 0.45 pm pore size

Altamate pore size ussd

Membrane fitters recommendad by manufacturer for
tota! coliform analysis

Membrane 1I%_ft;a'rs and pads a;e_ purchased prasterilized
or autoclaved befora use

g2




- Qg Record Iot numbers of membrane filtars and date raceived

QC Datarmine sterility of each lot of mambrane filters by placing
one mambrane filtar in non-selective broth medium

3.12 Culture dishes
Use presterilized plastic or sterilized glass dishes
incubate quse-lid dishas in a tight fitting container

Sterilize glass culture dishas in stainless steal or aluminum
canistars or in hsavy aluminum foil or char-resistant paper

Reseat open packs of disposable cufture dishes batween uses

3.13 Pipets

Sterilize glass pipets in stainless steal or aluminum canisters
or individual pipets wrapped in char-resistant paper

Reseal packs of disposable sterile pipets batween
major use paricds

Pipets not etched, mouthpiece and tip are not
.__chipped, graduation markings lagibls

3.14 Cufture Tubes, Containers and Closures

~ Tubes and containers are borosilicate glass or other corrosion-
resistant glass or piastic

Tubes and containers are of sufficisnt size that medium
plus sample does not excesd 3/4 full

Tube and container closures are stainlass steel, plastic,
aluminum, of screw caps with non-toxic linar

3.15 Sample Containers’
Capacity at least 120 mL (4 oz)

Sample botties are wide mouth plastic with a non-toxic
cap liner, ar borosilicate glass with a ground giass stopper,
or other appropriate sampls containers such as
single-sarvice sterilized plastic sampling bags with .
" sodium thigsulfate -

Cover glass-stoppered bottle top with aluminum
foit or char-resistant paper prior to starilization

'Glass botties starilized by autoclaving or dry heat. Plastic
bottles sterilized by autoclaving. Empty containers moistanad
before autoclaving .
3.16 Glassware and Plasticware
Glass mads of borosilicate or other corrosion-resistant glass

Free of chips and cracks

"




Graduation marks are Iggiigie o o s e

Plastic items are clear and non-toxic

Graduated cylinders and other pre-calibrated containars usad to

measure sample voluma have clearly marked volumes with
a 2.5% tolarance or lgss

Calibration of pre-calibrated containers spot checked

Pipats usfad to measure sample volumaes hava a

2.5% toleranca or less
3.17  Ultraviolat lamp (if used)
. Lamps cisaned monthly with a soft cloth moistaned with ethanol

Qc Lamp used for sanitization tested every quarter
4. General Laboratory Practices

4.1. Sterilization and Sanitation Procedures

am Autoclave Time 121°C
Membrane filter and pads T 0 min
Carbohydrate media | 12-15 min
Contaminated test materials 30 min
Membrane filter assemblias ) L 15 min
7 Sample collecton bottes o 15 min
Individual glassware e+ e ——- 15 min
Bilution water blanks , 15 min
Rinsse water 15 min

Remove autoclaved MF filters and pads and

all media immediately after sterilization cycle
Membrans filter assembilies are autoclaved at

start of each filtration series
K ultraviolat fight is used to sanitize equipmant, all supplias

ara prasterilized and QC chacks conducted
Uttraviolet light or boiling water used to control bacterial carry-

. over batwean samples during fittration series (optional)
if boiling water is usad to control bagterial carry-over, membrane

filtar equipment is submerged for two minutes and then cooled
to room temperature bafora filtering next sample

42 Sample Containers
Stock 10% sodium thiosulfate solution free of turbidity

(S
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4.3

4.4

QC

Add sodium thiosulfate to sample containers prior

to sterilization

Determine sterility of each lot of sample bottles or presterilized
sample bags by adding non-selective broth, incubating at 35°C
for 24 hours and checking for growth

Reagent Water

Use reagen; water to prepare media, reagents, and

ditution/rinse water

Qc Reagent water is tested to assure the following
minimum critaria arg met:
Parametar Limits Fregusncy
Conductivity > 0.5 magohms or monthiy
< 2 micromhos at
25°C
Metals—Pb ,"Cd, Cr, Not greater than annually
Cu, Ni, Zn 0.05 mg/L par con-
taminant. Collec-
tively not graater
than 0.1 mg/b
Tota! chiorine None detected monthly
residual
Hetarotrophic < 500/mL monthly
Plate Count
Bacteriological Ratio 0.8-3.0 annually
quality of
raagent watsr

Dilution/Rinse Water

QC
Qc
QC

Prapara stock buffer solution or peptone water
according to Stendard Methods, 16th Edition, p. 855

Stock buffar autoclaved or filter sterilized, labsled,

dated, and fres of turbidity

10% peptone stock solution autociaved or filter
sterilized, labaled, dated, and frae of turbidity

Prapare dilution/rinse watar by adding 1.25 mL volume of

stock buffer solution and 5 mL volume of MgCly stock solution
per liter of reagent watar

Prepare 0.1% paptone water by adding 10 mL of 10% .

pH of stock phosphate buffer solution is 7.2 £ 0.2 |

pH of peptone water is 6.8 * 0.2

Check dilution/rinse water for sterility
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4.5 Glassware Washing

Usae distilled or deionized water for final rinsa

Qc Parform inhibitory residue tast on clean glassware

4.6 Analytical Madia
4.68.1 (Genoral

, ;
Commarcially available dehydrated or preparad madia used

Behydratad madia stored in cool, dry location

Caked or discolored media discarded

Dehydratad media dated whan received and when
initiatly opaned

Dehydrated or commercially prepared media that have passad

manufacturar's expiration date are discarded
Opan dehydrated media discarded after 6 months (12 months

‘ rf stared n demccator} - .
Qc Media prepe.ratron records includa:
(a) Date of preparation

{b) Type of madium

[c) Lot numbar

(d) Stenhzahon time and termnperature
{e) Final pH

(f) Technician's inals

QC For liquid media pfeparad commercially, the foliowing are
racorded:

{a} Date receivad

(b) Type of medium

{c) Lot number

{d) pH verfication

Qc Each commercial iot of madium and each batch of laboratory-
praparad medium is chacked before use with positive and
negative controls, and resutts recorded

Propared plates are refrigarated in sealed plastic bags or

containers
4.6.2 Membrans Filter Madia {for tota! coliforms)

m-Endo brath or agar, final pH: 7.2+ 0.1 or m-Endo LES agar,

final pH: 7.2+ 0.2

-
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Medium dissolved using:
{a) Boiling water bath
(b} Hot plate with stir bar, constantly aﬂendc_ed
Media prepared in sterile flasks
Ethanol not denatyred
MF broth refrigarated no icﬁger than 86 hours
MF a-gar plates refrigerateﬁ no longer ﬁ'a:an 2 weeks

Ampoulad m-Endo refrigeratad in accordance with
manrufacturer's axpiration date

Uninoculated media discarded if growth or surface sheen
observed

Muttiple Tube Fermentation (MTF ar MPN) Media (for
total coliforms)

Lauryl tryptose (lauryi suffate) or lactose broth usad for
presumptive phase

Concentration adjusted so that medium is single strength
after sample addition

Autoclaved at 124°C for 12-15 min. Final pH: 6.8 + 0.2

Inverted vials in sterilized medium are one-third to
one-haff covered by medium and free of gas bubbles

Brilliant green lactose bile broth used for confirmad phase
Autoclaved at 121°C for 12-15 min. Final pH 7.2 0.2
Sterilized media stored at 1° to 5°C in the dark '

Refrigerated media in tubes/containers with loose-fitting
closures used within one waek

if stored, broth media are refrigarated in screw cap tubes/
containars, and usad within 3 months

Stored broth media is discarded if evaporation exceeds 10%
of original volume

Refrigerated sterile meadia are incubated overnight at 35°C before
use, and tubes/containers showing growth or bubblas are discargded

m-Endo LES agar used for the completed phase
if stored, medium is rafrigerated. Refrigerated medium usad

within two weeks, and discardad if growth is observed. Protect
madium from light

57
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4.6.4

4.€.5

4.6.6

457
QC

4.6.8
QcC

Change 1

Fresance-Absence (P-A) Coliform Tast Medium

Medium is autoclaved for 12 minutes at 121 ‘c, v}i't_ﬁ_spacé allowed
batween botties. Final pH: 8.8 0.2

Space aliowed batwean bottles

Stored medium is refrigerafed in culture bottias in dark,

used within 3 months, and discarded if avaporation excesds 10%
of cnginal vofuma ‘

EC Meadium (for fecal coluforms)

Autoclaved for 12-15 minutes at 121°C. Final pH: 8.9 * 0.2

Inverted tubes following sterilization are one-haif to one-third
coverad by the medium and free of air bubbles

if stored, steriie madium is refrigerated in tightly closed screw
cap tubes and used within 3 months

Stored sterile media incubated overnight at 35°C bafore use,
and tubes with growth and/or bubbles discarded

MMO-MUG Test Medium (for total co!rforms)

Commermaf preparatzon used

Medium protected from light

Madium is not autoclaved

EC Medium + MUG (for £ coli)

Each lot of commarcially-prepared medium, or batch of
lanoratory-prepared medium, is checked with culture controls,
and rasults recorded

Tubes and autoctaved medium observed for flucrescence before
use with 366-nm ultraviolet light. if weak fiuorescenca is observed,
either another lot of medium is used, or MUG-positive and
MUG-negative controls are used with analysis

Invarted vial in test tube is not used

Final MUG concentration: 50 pg/ml

Final pH: 6.9+ 0.2

tf sterile medium is stored, it is refrigerated in tightly closed
scraw cap tubas and used within 3 months

Stored media is incubated ovemight at 44.5°C before use, and
tubas with growth discarded

Nutriant Agar Medium + MUG (for E cofi)
Quality of medium lot/batch evaluated by spot-inoculating

~ control bacteria
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Moadium sterilized in 100-ml volumes at 121°C fov 15 rminutes -
Final pH 6.8 * 0.2 -

Final MUG concentration: 100 ug/ml

if media are stored in petri dishas, thay are rafrigarated in
plastic bag or tightly closed container, and usad within 2 wesks

Refrigarated medium incubated overnight at 35°C before use,
and plates with growth discarded

4.6.9 Heterotrophic Plate Count (HPC) Medium

Autoclaved at 121°C for 15 minutes. Final pH: Plate Count
Agar 7.0 + 0.2; TGE Agar 6.8- 7.0; R2A Agar 7.2

Melted agar used within 3 hours, and agar temperad (44-46*C)
before pouring

Sterile agar medium metted not more than once

if madia are storad in petri dishas, they are refrigerated
in plastic bag or tightly closed container, and used within 2 weeks
{one week for R2A medium)

Refrigeratad medium incubated ovamlght'at 35¢C before use,

ang plates with growth discarded
4.6.10 A-1 Madium (for feca! coliforms)
Medium is steriiized at 121*C for 10 minutes. Final pH: 8.9 * 0.1

Invarted tubes are one-third to one-half coverad by the medium
and free_of air bubblas

Sterilized madium is stored in dark at room tamperature and
usad within one wask

4.6.11 Fecal Coliformn Mambrane Filter {M-FC) Broth/Agar

 Sterilized by bringing to boiling point; not autoctaved. Final pH 7.4
i medium is stored, it is refrigerated arnd used within 86 hours

{if broth) or two weeks (if agar)

Refrigerated madium is incubated overnight at 44.5°C bafore
.use, and plates with growth discarded
5. Analvtical Methadology"
5.1 General
Only analytical mathodology spec:ﬁéd in the National Pﬁr;zary

Drinking Watsr Flegulanons (sae Append:x H) is used

Laboratory is to be certified for at laast one total coliform mathod

plus one fegal coliform or E. colf method
Laboratory is to be certified for HPC {Pour Plate Method), if it

conducts method for compliance purposes
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Absorbent pad, if used, is saturafed with liquid madium
Water sample shaken vigorously before analyzing

QC ' Coliform test conductad monthly on known coliform-positive
and facal- or E. coli-positive sample

5.2 Membrane Filtar Technique (for total coliforms in drinking water)
Sampla volume anéjyzed is 100 mL * 2.5 mL
QC Sterility chack éonducted at baginning and aend of each
' filtration series. if control indicates contamination, all data
rejected and another sample obtained
incculated madium incubated at 35* £ 0.5°C for 22-24 hours

All samples with confluent or TNTC growth invafidated, unliess
total coiform-positive, and new sample obtained

All sheen colonies verified (up to at least 10 celonies)

Total coliform colonies testad for either fecal coliforms or
E. coli, using approved medium and transfer technigque

5.3 Muiltiple Tube Fermentation Technique (for total coliforms in
drinking watar)

Concentration of inoculated medium is correct

Sample voluma analyzed is 100 mL £2.5 mL

inocuiated medium incubated at 35° £ 0.5°C for 24 % 2 hours
if no gas is detectad, incubate for ancther 24 hr

All turbid gas-negative cultures are invalidated, and another
sample obtained

Cuttures from gas-positive tubes incubated in BGLB broth

Qc Completed test parforrmned on at least 10% of all coliform
positive samples/quarter. If no positive samples were obsarved,
then one cbtained and method conducted through the
completed test

5.4 Praesence-Absence (P-A) Coliforrn Tast
Sample volume analyzed is 100 mL+ 2.5 mL

Inoculated medium incubated at 35° * 0.5*C and observed for,
yallow color aftar 24 and (if necessary) 48 hours

Yellow cultures confirmead in BGLEB broth

All non-yellow turbid cultures are invalidated, and angther
sample cbtained

5.5 Fecal Coliform Tast

(For distribution systam samples) Positive culture from total
colifarm medium is transferred to EC Medium, using an approved

~
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transfar technigue

(For source water samples) Positive culture from total coliform
medium is transferred to EC madium, using approved transfer
technique, of A-1 Medium is directly inoculated with a water sample.
Three sample volurmas used, 5 or 10 tubes/sampls volume

Water level of water bath is above upper level of madium in
cultura tubss

.
EC Medium incubated at 44.5° £ 0.2°C for 24 £ 2 hours.
A-1 Madium incubated at 35° + 0.5*C for 3 hours, then at
44.5° + 0.2°C for 21 +2 hours

Any gas detected in inverted vial of tube that has turbid growth
is considered fecal coliform-positive

5;6 MMO-MUG Test (for total coliforms in source water or drinking water)

i bulk medium is employad, a sterility contral is used with each
analysis

{For source water) 5 or 10 tubes for each sample valume.
Dilution water, if used, is dechlorinated tap water, deionized
water or distilled watar

(For drinking water) 10 tubes used, each containing 10-mi
watar sample, or a single vessael containing 100-mL water sample

Inoculatad medium incubated at 35° + 0.5°C for 24 hours —_—

i color indaterminate after 24 hours, medium incubated an
additional 4 hours. If color still questionabla after 28 hours,
raferance comparator used ’

- t#f sample color remains indeterminate, sainpie deciared invalid
- and another sample requasted from same site

Inoculated test not exposad to prolonged direct sunlight

MMO-MUG test is not used to verify/confirm coliforms on
membrane filtars or in broth cultures {e.g., lauryl iryplose
broth)

Parallel testing performed for saveral months or over several
seasons between the MMO-MUG test and another EPA-approved
procadure {optional)

5.7 EC Medium + MUG Test {for £ cof)

Positive culture from total coiiform presumptive medium is

transfarred to EC Medium, using an approved transfer tachnique

Watar laval of water bath is maintainad above upper level of

maeadiem in culture tubes

Ingculated medium incubated at 44.5° £ 0.2°C for 24 £ 2 hours

Fluorescence examinad with uttraviolet lamp (366-nm). MUG-

positive and MUG-negative contrals used when needed

™
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At ivast 5% of both MUG-positive rasuits and turbid MUG-
negatwa resu!ts are venﬁed for E. coli

== =

5. 8 Nutnent Agar + MUG Test (for £. cofi)

Qc

OC

5 9 Pour Plate Method {for heterotrophlc: bactaria)

count is acceptable)

Tow! coliform-positive membrane filtters transferred to
Nutrient Agar + MUG

Each total coliform-positive colony marked bafore incubaticn

- on Nutrient Agar + MUG

Ingculated medium incubated at 35° + 0.5°C for 4 hours

Fluorescence examined with ultraviolet lamp (366-nm). Any
amount of fluorascence in 2 halo around a sheen colony is
ccnmdered E. coli- pos:nve

At least 5% of both MUG-posmve resurts and MUG-negative,
totad coliform-positive results are verifiad for £. coli

Non shean colonies that ﬂucresce ara varified for £ coJr

Appropnate volume of sample added tc plata

~ Agar tempered to 44-46°C bafore adding to plate

Sample and melted agar mixed carafully

" At least two repiicate plates prepared for each sample

Piates incubated in inverted position at 35° + 0.5°C for
48 + 3 hours (except for R2A Madium; see Standard Methods)

Plates stacked no rncre than four our high

Stenle agar medium remefted only once

Colonias counted manually using a counting aid such as a
Quebec co%ony counter

Counts reportad for plates havmg 30 - 300 colonies. (if 1.0 mi
of undiluted sample resuits in fewer than 30 colonies, that

Sterility check perfarmed by pouring a final agar control plate.
Data rejected if control is contaminated

5.10 Spread Piata Method (for heterctrophic bacteria)

Chénge 1

R?_A agar meadium used
Plases with solidified medium dned before use
Medium inoculated in accordance with Star'{qard Methods

At least two raplicate plates used for each sample

Platas incubated in inverted position at 28°C for 7 days
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Plates stackad no more than four high

Colonigs countad manually using a counting aid such as a Quabec
colony counter

Counts raported for plates having 30 - 300 colonies. (Hf 1.0 mL
of undiluted sampie results in fewer than 30 colonias, that
count is acceptabla)

Sten‘liti check perfonn_ed on an uninoculated contro! plata.
Data rejacted if control is contaminated

£.11 Mambrane Fitter Mathod (for heterotrophic bacteria)

Sample volums filtered yields filtars with 20-200 colonies
Fitter transferrad to R2A agar medium

Plates incubated at 35*C or lowar for 5-7 days in a closa fitting
box containing maistened paper towels

At least two roplicata plates preparad for sach sample
Sterecscopic microscope used to count colonies

Starility check performad on z filtar in a control plate.
Data rejected if contro! is contaminatad

£.12 MF Procedure (for tota! coliforms in source water)

Qc

QC

Sampla volume filtered yields 80 or fewer colonies/membrane
Starility check conductad at beginning and end of sach
filtration sarias. if control indicates contamination, all data
rejected and anocther sample obtained

Inocutated medium incubatad at 35* # 0.5°C for 22-24 hours

All samplas with confluent or TNTC growth invalidated, and naew
sampie abtained

Ali shaen colonies verified {up to at laast 10 colonies)
initial counts adjusted, based upon verification data
Htwoormoréanalysts are available, each counts the totat

coiiform colonies on same membrane at lsast monthly.
Colony counts agres within 10%

5.13 Multiple'Tube Fermentation Techniqua (for tota! coliforms in
sourcs water)

Thrae sampia volumas of sourca watar (10 mi, 1 mi, 0.7 mi) used
Fiva or ten tubas/sampile volume usad
inoculated medium incubated at 35° + £.5°C for 24 % 2 hours

"+ Any sample which produces a turbid culture with no gas is

invaiidated, and anothar sample collected or requestad.
Alternatively, if confirrned test is conducted on each turbid,

£58.6
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gas-negative tuba, and result is total coliform-positive for sach
tube, then Most Probable Number is reported. If any turbid,
gas-negative tube is coliform-negatve, sampie is mvahdated
and another sample requested

QC Complsated test is performed quarterly on coliform-positive
tuba(s)/bottle

5.14 Fecal Coliform Membrane Filter Procedure {for fecal coliforms in
source water)

Sample volum,es usad which will yield 60 or fewer fecal -
coliform colonies/membrane (and prefarably at least 20}

Inqcuiated medium incubated at 44.5° + 0.2°Cfor24 & 2 hrs

QC  _ Sterility check conducted at beginning and and of each filtration
saries. If control indicates contamination, data rejectad and
another sample obtainad

QC I two or more analysts aré available, sach counts the total
coliform colonies on same mambrane at least monthly. Colony }
counts agree within 0%

8. Sample Collaction, Handling, and Freservation

6.1 Follow sampla procedures described in Standard Methods for the
Examination of Water and Wastewater or Microbiological
. Methods for Monitoring the Environment,U.S. EPA-800/8-78-017

6.2 Sampie collectors receive training

.8.3 Samples raprasentative of d’xsmbuuon system

8.4 Water taps free of any attachments a.nd mixing typa faucets

8.5 Water run to waste for at lsast two minutes

8.6 Sample volume is at least 100 mb with sufficient spaca for
mixing sample

6.7 Sample report form completed by collector

€.8 Samples iced whan carrying samples d:recﬁy to Iaboratory

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

£.10 Transit time does not excesad 30 hours

if laboratory is required by State regu!atzon to examinse
- sampiesaf‘teraomsandupto%hours.dataare
m-dlcatad as possibly mvahd . o " E -

Ali samplas arriving in laboratory after 48 hours are not
— - analyzed for compliance usa

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

Change 1 58.7




7. Quality Assuranca Program

7.1 Writtan QA Plan implemanted and available for reviaw

7.2 Quality control records maintained for five ysars

QC 7.3 PE sampie is satisfactorily analyzed annually {if availabie)
8. Data Reporting

8.1 Data entered on.the samplg report form is checked and initialed

8.2 Sampie report forms are retained by laboratory or State program

for five yaars

Raport forms include idantification of sampls, date and
time of sample receipt and analysis, laboratory and
person(s) responsibia for parforming analyses,
analytical method usad and results of analysis

8.3 Rssults of analyses

Total coliform MPN data based on confinmad or completed
tast (for broth media) and verified counts (for MF media)

8. Action Response by Laboratory

All tofal coliform-positive cutturas tested for the presance ‘

of either facal coliforms or E. coff (for Total Coliform Ruia only)

Proper authority notifisd of a positive total coliform, fecal
coliform, or £ ¢off result (for Total Coliform Ruls)

Proper authority notified when resuits indicata that high lavals of

noncoliforms may hava interferad with the total coliform analysis
{for Tota! Coliform Ruie)
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Appendix E

Required Analytical Cababiﬁty for Principal State Laboratory Systems?
(As of October 1, 79917)

Volatile Organic Chemicals (40 CFR Radionuclides (40 CFR 141.25)

141.24) Gross alpha Gamma ragdiaticn

g Tol Gross beta Cesium 134
enzene , oluene Radium 226 Cesium 137

Carbon tetrachioride Total Trihalomethanes Radium 228 Chromium 51

1,2-Dichloroethane Chlorgtorm Tritium Cobalt 50

1,1-Dichloroethylene Bromodichloromethane Strontium 89 fodine 131

p-Dichiorobenzene Dibromochloromethane  gyontiym 9o Ruthenivm 106

1,1,1-Trichloroethane Bromoform : " Zine €5

Vinyl chloride o-Dichlorobenzane

Trichioroethylane cis-1,2-Dichlorogthylene : :

trans-1,2-Dichioro- 1,2-Dichloropropane Microorganisms (40 CFR 141.21)

athytane Monochlorobenzene )
Ethylbenzene Tetrachloroethylene Total coliforms _
Styrene Xylenes {total) Escherichia coli or fecal coliforms

Heterotrophic bacteria
Organics other than VOCs (40 CFR :

141.24)
Alachier Heptachlor
Aldicarb Heptachlor epoxide
Aldicarb sufone | . Lindane
Aldicarb sulfoxide Methoxychlor
Atrazine PCBs
Carbofuran Pentachlorophenol
Chlordane Toxaphane
Dibromochioro- 2.4-D
prapane (DBCP) 2,4,5-TP (Silvex)
Endrin '
Ethylene dibromide
(EDB)
Inorganics {40 CFR 141.23, 141.89)
Asbestos Lead
Arsenic Marcury
Barium Nitrate-N
Cadmium Nitrita-N
Chromium Selenium -
Caopper Silver {until July 1882) 'l principal State laboratonies or other laboralornes analyze
Fluoride complance sampées (o sodium o §1445 chemucals, they must be
cavtiied for these contaminams.

87 e Change 1




Appendix F

Additional Contaminants Scheduled for Rules in 1992.1993

Volatile Organic Chemicals

1,2,4-Trichlorobenzena
1,1,2-Trichloroathans
Methylene chioride (Dichloromathana)

. Organics (other than VOCs)

Adipats, di(2-disthylhaxyi)

Dalapon

Dincseb

Diguat

Endothall

Siyphosate
axachlorobenzene

Hexachlorocyclopentadiene

Oxamy! {vydate)

PAHs (benzo(a)pyrene)

Phthalates (2-giathythexyt)

Picloram '

Simazine

2,3,7,8-TCDD {dioxin)

g9

Inorganics

Antimony
Bearyllium
Cyanide
Nickel

~ Thakjum

Sulfate

Radionutclides

Radonr
Uranium
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Appendix G
§1445 Unregulated Chemicals to be Monitored

40 CFR 141.40 (final rule Juiy 8, 1987) 40 CFR 141.40 éfli?‘al rule

January 30, 19

Bromobenzene

Bromodichicromethane Monitoring is required far the following contaminants.
Bromoform if the State determinas the system is not vuinerable
Bromomethane to contamination, the system can raceive a waiver.

Chiorodibromomethane

Synthetic Organics

Chicroethane Aldrin Diguat”
Chloroform Hexachlorobenzene® Dieldrin
Chioromethane Dalapon® Dicamba
o-Chiorotoluene Dinosab* Carbaryl
p-Chiorotoluene Picloram* 3-Hydroxycarbofuran

. : Oxamyl (vydate)* Methomy!
D:brpmomethane Simazyirné\'fy ) } Butachlo};
m-D:thorobanzene Giyphosate® Erdothali”
1,1-Dichiorosethane Haxachilorocyclopentadiene® Metribuzin
Yichloromethane Banzo (a) pyrene* Propachior

' Matolachlor di(2-ethylhexyl)

1,3-Dichloropropane di{2-ethylhexyl) Phthalate* Adipate”

2,2-Dichloropropane
1,41-Dichloropropene
1,3-Dichloropropene

-2

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

1,1,2,2-Tetrachloroethane

1,1,1,2-Tetrachloroethane lnqrganics

1,1,2-Trichloroathana Antimony*

1,2,3-Trichloroprapans Baryliium*
Cyanide*
Nickel®
Sulfate*
Thallium*

* Bemng consderad for raqulation in 1932,
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Appendix H
~Analytical Methods for Microbiology

1. Total Coliform Rule (40 CFR 141.21(f})

(1)

(@)

(3)

The standard sample velume required for total
coiifform analysis, regardiess of analytical method
used, is 100 ml.

Public water systems need only detarmine the
presence or absgence of total coliforms; a
determination of !ota! coliforrs density is not
required. -

Public watar sysiems must conduct total coliform
analyses in accordance with ona of the following
analytical methods:

{iy Multiple-Tube Fermentation (MTF) Technigue,
as seot forth in Standard Methods for the
Examination of Water and Wastlewater, 1585,
American Public Health Association et al.,
16th edition, Method 908, 908A, and S08B~-
pp. 870-878, except that 10 fermentation
twbas must be used; or Microbiological
Methods for Moniftoring the Environment,
Water and Wastes, U.S. EPA, Environmental
Monitoring and Support Laboratory,
Cincinnati, Chio 45268 (EPA-800/8-78-017,
December 1878, available from ORD
Publications, CERI, U.S. EPA, Cinginnati,
QOhio 45288), Part lll, Section B.4.1-4.6.4, pp.
114-118 (Most Probable Number Method),
except that 10 fermentation tubss must be
used; or

Membrane Fitter (MF) Technigue, as sat forth
in Standard Methods for the Examination of
- Water and Wastewater, 1385, Amaerican Pub-
lic Health Association, et al, 16th adition,
Method 908, S09A and 908B--pp. 886-836; or
Microbiological Methods for Monitoring the
Environment, Water and Wastes, U.S. EPA,
Environmental Monitoring and Support
Laboratory, Cincinnati, Ohio 45268 (EPA-
600/8-78-017, Decamber 1978, available from
ORD Pubtications, CER{, U.S. EPA,
Cincinnati, Ohio 45268), Part NI, Saction
B.2.1-2.8, pp. 108-112; or

(ii)

83

(4)

(S}

(i) Presence-Absence (P-A) Coliform Test, as
set forth in Standard Methods for the
Examination of Water and Wastewater, 1985,
American Public Health Association et al.,

_ 16th edition, Methcd 908E--pp. 882-88€; or

(iv) Minimal Meadium ONPG-MUG (MMO-MUG)
Test as sat forth in the article “National Field
Evaiuation of a Defined Substrate Method for
the Simultaneous Detaction of Total Coliferms
and Escherichia coli from Drinking Water:
Comparisen with Presence-Absence
Technigues™ (Edberg et al}, Applied and
Environmental Microbiology, Volume 55, pp.
1003-1008, April 1983, {Note: The MMO-
MUG Test is sometimes referred to as the
Autoanalysis Colilert System.)

In lisu of the 10-tube MTF Technique specified in
paragraph (f)(3)(i} of this section, a public water
systam may use the MTF Technigue using either
five tubes (20-ml! sample portions) or a single
culture bottle containing the culture medium for
tha MTF Technigue, i.e., lauryl tryptose Droth
(formulated as described in Standard Methods for
the Examination of Water and Wastewater, 1585,
American Public Health Association et al., 16th
edition, Method 908A--pp. 872), as long as a 100-
m! water sample is used in the analysis.

Public water systems must conduct fecal coliform
analysis in accordance with the foliowing
procedure. When the MTF Technique or
Prasance-Absence (P-A) Coliform Test is used 16
test for total coliforms, shake the lactose-positive
presumptive tube or P-A vigorously and transfer
the growth with a stariie 3-mm loop or stenle
applicator stick into briliant green lactose bhile
broth and EC medium to determine the presence
of total and fecal coliforms, respactively. For EPA-
approved analytical mathods which use a
membrane filter, tfansfer the total coliform-
positive cuiture by one of the following methods:
ramcve the membrane containing the total
coliform colonias from the substrate with sterile
forceps and carefuliy curl and insert the
mambrane into a tube of EC medium (the
taboratory may first remove a small porticn of
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selected colonies for verification), swab the entire
marnbrane filter surface with a starile cotton swab
and transfer the inoculum to EC medium {do not
isave the cotton swab in the EC medium), or
incculate individual total coliform-positive colonias
inta EC medium. Gently shake the inoculated
tubes of EC medium to insure adequate mixing
and incubate in a water bath at 44.5 & 0. 2°C for
24 % 2 hours. Gas production of any amount in
the inner fermentation tube of the EC madium
indicates a positive fecal coliform taest. The
preparation of EC medium is describad in
Standard Methods for the Examination of Water
and Wastewater, 1985, American Public Health
Association, 16th edition, Method 808C--p. 879,
paragraph 1a. Public water systams need only
determins the presence or absence of facal
coliforms; a determination of feca!l coliform
density is not requirad.

{6) Public water systems must conduct analysis of

Escherichia coli in accordance with ons of the

following analytical methods:

{iy EC medium suppiemanted with 50 pg/m! of 4-
- methylumbelliferyl-beta-D-glucuronide (MUG)
{final concentration). EC medium is describad
in Standard Methods for the Examination of
Water and Wastewater, 1985, Amarican Pub-
lic Health Association et al., 16th edition, p.
878. MUG may be added to EC medium
before autoclaving. EC medium supple-
mented with 50 pg/ml of MUG is
commarcially available. At least 10 m! of EC
medium supplemented with MUG must be
used. The ‘inner invarted fermentation tube
may be omitted. The procedure for
transfarring a total colform-positive culture to
EC medium supplemented with MUG shall ba
as specified in paragraph (f}{5) of this section
for ranstarring a total coliform-positive cutture
to EC madium. Observe fluorescence with an
uftraviolat light {386 nm) in the dark after
incubating tube at 44.5 * 0.2°C for 24 + 2
hours; or

(i) Nutrient agar supplemanted with 100 pg/ml 4-

methylumbellfaryl-beta-D-glucuronide {(MUG):

{final concentration). Nutrient Agar is
described in Standard Methods for the
Examination of Water and Wastewater, 1985,
American Public Health Association et al.,
16th edition, p. 874. This tast is used to
determine i a total coliform-positive sample,
as datermined by the Membrane Filter
Technigue or any other method in which a
membrane fiter is usad, contains E coli.
Transfer the membrans filter containing a
total coliform colony(ies) to nutriant agar
supplemented with 100 pg/ml (final
concentration) of MUG. Afier incubating the

Change {

dgar plate at 35°C for 4 hours, observe the

colony(ies) under ultraviolet tah' * 88 nmj N

the dark for fluorescence. If fluurescance s
~ visible, £. coli are present.

2. Surface Water Treatment
Requirements (40 CFR 141.74(a))

Only the analytical method{s) specified in this
paragraph, or otherwise approved by EPA, may ce
used to demonstrate compliance with the reouwe-
ments of §§141.71, 141.72, and 141.73. Measure-
ments for pH, temperature, turbidity, and residual
disinfactant concentrations must be conducted by a
party approved by the State. Measurements f{or total
coliforms, fecal coliforms, and HPC must be
conducted by a laboratory certified by the State or
EPA to do such analysis. Urtil laboratory certification
criteria are developed for the analysis of HPC and
facal coliforms, any laboratery certified for total
coliform analysis by EPA is deemed certified for HPC
and fecal coifform analysis. The following proceduras
shall be performed in accordance with the
publications listed in the following section. This
incorporation by reference was approved by the
Director of the Fedaral Register in accordance with 5
U.S.C. 852(a) and 1 CFR Part 51. Copies of the
methods published in Standard Methods for the
Examination of Water and Wastewater may be
obtained from the American Public Health Associatior
ot al., 1015 Fifteanth Street, NW, Washington, DC
20005; copies of the Minima! Medium ONPG-MUG
Method as set forth in the article “Namonal Field
Evaluation of a Defined Substrates Method for the
Simuttaneous Enumeration of Total Califorms and
Escharichia coli from Drinking Watar: Comparison
with the Standard Multipla Tube Fermentation
Mathod™ {Edberg et al.), Applied and Environmental
Microbiology, Volume 54, pp. 1595-1601, June 1988
(as ameanded under Erratum, Apphed and
Environmantal Microbiology, Voluma 54, p. 3157,
Dacamber, 1888), may be obtained from the
Amarican Water Works Association HResearch
Foundation, 68886 West Quincy Avenua, Denver,
Colorade 80235; and copies of the Indige Method as
sat forth in the articke “Determination of Czone in
Watar by tha Indigo Method™ (Bader and Hoigne),
may be obtained from Qzone Sclence & Engineanng,
Pargamon Press Lid., Fairview Park, Elmsford, New
York 10523. Copies may be inspected at the U.S.
Environmental Protaction Agency, Room EB15, 401
M Street, SW., Washington, DC 20480 or at the
Office of the Federal Register, 1100 L Street NW,
Room 8401, Washington, DC.

(1) Fecal coliform congentration--Method S08C (Fecal
Coliform MPN Procedures), pp. 878-880, Method
908D {Estimation of Bactenial Denstty), pp. 880-
882, or Method 808C (Fecal Coliform Membran
Fikter Procedure), pp. 895-898, as set forth
Standard Methods for the Exarmnanon of Water




and Wastewater, 1985, American Public Health Simuttanecus Enumeration of Totat Coliformns

Association et al., 16th edition. and Escherichia coli from Drinking Watar:
T ) ~ Comparison with the Standard Multiple Tube
(2) Total coliferm concentration--Method S0BA Farmentation Method"™ (Edberg et al.), Applied
(Standard Total Coliform Multiple--Tube and Envircnmantal Microbiology, Volume 54,
(MPN) Tests), pp. 872-878, Meathod 308B pp. 1585-1801, June 1988 (as amended
{Application of Tests to Routine Examina- under Erratum, Volumse 54, p. 3187,
tions), pp. £76-878, Mathod 08D (Estimation . December, 1988},

of Bacterial Density), pp. 880-882, Method

S08A (Standard Total Coliform Mambrane  (Note: The Minimal Medium ONPG-MUG Test is
Fiter Procedurs), pp. 887-884, or Msthod  sometimes referred to as the Autoanalysis Colilert
9088 (Delayad--incubation Total Coliform  System.) Systems may use a five-tube test or a ten-
Procedura), pp. 884-8388, as set forth in  tube taest.

Standard Methods for the Examination of

Water and Wastewater, 1985, American (3) Heterotrophic Plate Count--Msthod S07A
Public Heatth Association et al., 15th edition; {Pour Flats Method), pp. 864-866, as set
Minimal Medium ONPG-MUG Test, as sot forth in Standard Mathods for the Examination
forth in the article “National Field Evaluation of Waler and Wastewater, 1985, Amarican
of a Defined Substrate Method for the Public Healtth Association et al, 16th edition.
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