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~——DETERMINATION OF RESIDUAL CHLORINE AND TURBIDITY
- : IN DRINKING WATER

\ ) \ . )

N . e

This manual was developed by the U.S. Environmental . . ot
‘Protection Agency, National Training and Operatlona1 oo
Techno]ogy Center in response td a request from the % : o
0ff1ce of Dr1nk1ng Water. - _ . . .

. STUDENT MANUAL . = '
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" DISCLAIMER

» Reference to commgrcial products, trade names, or manu-’
facturers is:for purposes of example and i1llustrations. .
- Such.referenéés do rot constitute endGrsement by the
Office of Water Program Operations, U.S. Environmental -
Pratection Agency. . o . : L .

-This manudl has been prepared from the National Interim

- Primary Drinking Water Regulations.and.the referepces
contained therein which constitute the "legal authority A
for these procedures. .When used within a State having
been granted primary enfdrcementauthority, that State's
regulations will then constitute the /legal authority and
should be followed. . Y .o
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» « '+ * INTROBUCTION * ‘
" DETERMINATION OF RESIDUAL CHLORINE AND FURBIDITY IN DRINKING WATER

\

>

3 4 .
When Congress passed the Safe Dpinking Water Act, they required, the U.S.

o EPA to set maximum contaminant Tlevels (MCL's) for chemical, bacteriological
and radiological contaminants. The U.S. EPA responded to this with the
National Interim Primary Drinking Water Regulations (NIPDWR). As part of
these regulationss—turbidity-and-chlorine had certain requisités set down.

It was intended.ih the SéfeﬁD§§nking-Water Act (SDWA) that the States have
primary enforcément responsibilities after adoption of their own regulations )
which were to be no less stringent than those’contained in Federal regulations.

-

Since samples. for rgsidual chlorine and turbidity cannot be preserved for .
ship@ent to 1a€oratqries, analysis for thase parameters are tQ~be'run by any
person acceptable to_the State, i.e.y the responsible‘authority. - These
personswill be in“all probability the operators of the treatment plants.

It is expected that the States will set up some form of training and/or

approval of these analysts. . .

- ‘

.

This manual was developed to meet the needs of training the operators in" the
’ correct procedures for analysis. The material contained herein was based on.
the Federal document and when used by the States, should be proofed for any>

+ differences. N 8 .
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hé‘reason for the MCL on turbidity is because turbidity

a.  may interfere with disinfection
The Mct“for turbidity is appiicabie to .
C.-

2 - - .
- - d.”
o e \

The turbidity sampie mus; be taken

" The- MCL, based on a monthly average, for turbidity is

_Anaiysis for turbidity must be carried out"by

b.
c.’

The anaiysis for residuai chlorine is required *—-_“

SR . N
}'v*)»c s e LB ﬁ‘.h S,

FEDERAL REQB%REMEN¥5*50R~COMPLIANCE GN"CHLORINE AND TURBIDITY

—4 .

u eh E Y

-
.

‘. [y

»

makes water look bad

makes-water taste bad-
may .settle out in the distribution,system
may shorten fiiter runs

~

N

all pubiic and private water suppiies ®
all community and’ non—community suppiies

only comiunity supplies . °
~all community and non-community suppiies. which usegsurface waters _

aii community and non-community Suppiies which use -ground. waters

2

A

in the plant
anywhere

at theventry point to the distribution system .
.at the end of the distribution system
somewﬁere in the distribution system

5TU's
3 TU's
2 TU's
1TU
0

or— —

TU's

anyone ‘accéptablé to,the State -
the federal regional: personnel
a laboratory that the State has approved
the State -personnel” .

‘the consumer.

- . P

LR

because it is pubiished in the reguiatory document
because it i a. health-hazard - .
it6. dssure @ ‘residual, in the distribution systemaﬂ, ' ,
“"to monitor for .filter breaktﬁrough : .
oniy -if substitution is\carried out

i
3
EAY
7
5

i

:
o
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5
[
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= 7.« Substitutjon. may be.carried out if .~ - . ¥
- .7 - a. the operator-wishes to.substitute g e L o '
Lo b. - only. after the State has received primary responsibility - E
5 ..+ c. only after approval has been granted by the State '

¢ .. 'd. onlyyif the supply is. chlorinating T : I
. " e. ionly-if, the State grants a blanket approval for a substitution o
2 ' 8. The level 'of free residual chlorine that must.be.maintained‘_in "the . l,
- distribution system if substitution is practiced is ) ' : ’ o~
. -al- 0,1 mg/liter -2ppm) ' : B . ',_‘
& s b 0.2 mg/liter (ppm) T, .. . a
W7, s 0.3 mg/1iter (ppm) : ;
Yo, - d.~0.4 mg/liter (ppm) _ o =
i *e. 0.5 mg/liter (ppm) . i S _ CC
+ 9, =The maximum r{umbgr of&micrcfbio]o;gical_(sg‘mg]eS' that may be substituted for,a;e

a.” 75% T C |

b. 50% A

c. depends on the size of the plant . ‘ .

d. -25% ] ( : .- .
>« - e. depends on who does the analysis .

10.! [If the required levels for chlorine and/or ti}rbidi‘t‘y are not met, the 0
_ supply must notify ) : ~
! Y a. the State . \ .
.b.. the consumers : : ’ 4 -
c. the Federal region . o
. d. the State and -federal region \
’ o e.' the State ahd Qg consumers » -
. - N 5
‘ .-
3 o . . . —
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ANALYSIS_FOR CHLORINE

-

1. }he approved method for analysis of‘free residua] chlorine in drinking water
S the . .
Orthotolidine .
amperometric titration.
DPD test
jodometric -
OTA

2. The “K1t“ or Comparator form ofﬁthe approved method / 2
. La. can_be’'used if approvaT granted

AR N must"be‘app11éd‘for§nnder a]ternat1ve test prooedures
~ - . .C..may.not be used S L. _
d. maygbe used i ‘. o /

e; can be used only for—operationa] test1ng )

The chlorine samp]e ls to be taken
a. ' in'the plant =~ - f; _
“ b.. at the first tap . - .

b

_ &, “at the entrdnce to the distribution system f‘i
d. at thé.end of thé system
e. . at pownts representatlve of the’ condxtionsrithln the d1stribut10n system

3 ~

4. The' samp]e for chlorine may be for-analysis.
a. be held overnight . :
sb. be held 24 hours - .
c.' be held'48 hours )

»d. not.be held-longer than one hour

. e be held for 2 hours .. . a4

5. The, ana1ysls for chlor1ne must be done for

4..- tota] R

.. b. “combined - ‘

€. .mono and dechloramines 5
*df- free - ~

- R

e, tota1 and free .

’G:f‘ft is - recommended that the v1sua1 standards

S
. . [

-~ - .
-

Al do not need ca]ibration
-b. - nged-calibration before each use
".c. ‘need calibration every week - :
need:"¢alibration every month -
e.- need calﬁbratlon every“six months :

‘S,ﬁ,
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" - 7. -The test for chlorine,must be read: - /- . after ..
Foe addition of the reagent. ‘\1.' ' ’ B ' .

" a. within one minut S . o t
sl ’b. within three minutes | ' -
e c. any time . - . oo .

i + d. ‘within-one hour ' . -
e v e. ‘within five minutes o ‘ - M
;' . 8. One procedure for calibrating the visual standards for chlorine involves -
- qp use of - . : . ) B .
: a. a thlorine solution - . .
: b. a manufacturer's stamdard .
: : c. an.orthotolidine standard . S ' '
: d. potassium permanganate )
At e. -chlorobenzene’standard o _ )
. . e ¢ o . : -
. Analysis for chlorine may be doné by the | - ’ x
procedure. ") ) o g — .
- 1] . l ’o-
~ \Q‘a. DPD colorimetric (spectrophotometer) -
. lb. DPD titrimetric / ’ ot
. ~c. DPD comparator - / //’ " '
' ‘d. any ©o
' e. OTA kit ) . ]
" 10;'_Analysis for chlorine must be ‘carried out by , &
e . . = \ ., . -
. +— a. any-one acceptdble to the State p * )
. b. -the Federal regional personnel . =
N . c. -a“private laboratory the Stateshas approved -
B d. the State personngl ‘ -
: . e. the consumer : // : . i _
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'ANALYSIS FOR TURBIDITY

Y

-~

Which 6f the following units may be used to express turbidity

a. NTU's ~ v
b. FTU's ce Y

c. mg/l's (ppm)

d., JTU's

e. TU.s S

Turbidity measurements must be made

. a.- < number, of times based on the pbpu13t1on served
b. hourly . \ ..

~c. daily -
d. monthly o - :
e. quarterly . L, s

+

The method to be- used to measure‘turbjdiiy'is based upon

a. transmission of 11ght )
b. absorption of light ©
c. scattering of-1¥ght
d. the use of the Jackson Cand]e turb1d1meter
e. nephelometry - - .

The standards supp11ed by the manufacturer .

ra\

a. do not need calibration )
b. need to be,replaced only if broken -

c. need to be monitored for deterioration every §ix months
-d. ,need“to be calibrated once

e. need to.be mon1tored for, determ1nat1on every month

e

The method for ca11brat1on of the turb1d1meter is the use of
%

‘a. the Jackson Candle wm

b. _ formazinumes

c. "Fuller's. earth -

d. a filter- .

e. a p]ast1c rod Lt

s "

-
]

6. The stock turBrg1ty formazin suspension (400 un1ts) 1s stab]e for
“a. dne day '
\J;. hree days
C. one week
d. three weeks
e. one month




< . '

‘el

’ Y od. keep the cells very clean

[N

y

.

3 Good practice for hand1ing the sample cells used in the “turbidimeter, 1nc1ude

. a. -a.wiping with a soft tissue before p]ac1ng it in the instrument
.. b.. .not touching it where the instrument's 1ight strikes it
discard the sample cells when scratched

/

- o s

b. one-week
- c.” one month ‘ -
d. two months T 'ﬁi to o .
. e. 1ndef1n1te1y - . : ' e

o ¢ EEY . R N

e. store the cells in a safe p]ace o~ L
. . / \'
8. The user of a turbidimeter
\ (400 unit) formaz1n suspension. PN
. . . - 2 Y
"a. must have the State prepare hgs . p o \53'
b. -may purchase the . '
c. may do his own preparat10n of the
.. d. does not need a -, ; .
.e.. none of -the above

9. Dilutions of the stock formazin suspension should he used-for -’

' 4? oné day

4

BN
10. Thg max1mdﬁ read1ng*on a tufbidimeter that may be: used'wat

. - ,_'__n
- a. 1000 TU's , e
_ b M0 TS L e . S
‘c. 100 TU's . S
do 40 TU S‘ : ) - - .\\u Y ’
e, WIU's . ) o
° o - . A \-'.- ?,' jo - o - .
. @’ ' 4 | - ‘.
Py
A ¢ -~ . . ’ o C. -
g s ® ) . ° ' 4 /"' Ry
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£ } Course Director:

DETERMINATION OF RESIDUAL CHLORINE AND TUQBIDITY

IN‘DRINKING WATER -

. Date-
- Location. *
gXAMP¢E’AGENDA‘

Y
*

B pay & TINE

 SUBJECT

Monday, Ju]y'24
"8:30 - ,9:30°
£30 - 10:15

e
A

10:30
11:00
12:00
~
1:00 |
1:30
4:00

Laboratory:, -

A
' - 3 L .t

Registration, IntFoduction and Pre-Test

. Rederal (State) Requireﬁekfs for Compliance

Chlor1ne and Turbidity .

Breék“

Analysis for Chlorine

Analysis for Turbidity

Lunch

Laboratory Briefing.

-

1. Ch]or1ne e
Kit Standardization

2. - Turbidity . 5
,Preparat1on of Standard
Standard1zat1on of Instrument

~

\‘

°Course C]o§1ng

. 1]
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B & £, '~
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R Federal Requirements for QOmpfiance on- Chtorine ‘and Turbidity

.
St
- R

~ « . .
N ’ — .

I.”‘Intréductfon L L e ~ .

~ LS

o

c . The'Séfe Drinkihg'water<Act-(PL 93-523)-was‘signed by. the President on ;:"
December 16, 1974. It is the first Federal act djéling in depth with .

. providing safe drinking water for public use. Pripor to this. act, only
‘ the Interstate Carrier Water Supply Certification?Program could be used
. on a Federal level to certify public water supplies. Consequently, the
Safe Drinking. Water Act was adopted to insure a;safe and adequate water
< - supply to all persons; - : . ‘ . - )

12

s . ~

As part~df_the Safe Drinking Water Act, Congress mandated that the Environ- %, —Qgi

2

- - .mental Protection Agency publgsh proppsed Qrinking water regulations within * *®
90 days of enactment of the Act. After an appropriatt time (180 days) for-
' % receipt of public comments, EPA was to promulgate suc regulations, Qj;h ‘

*modifications as were deemed appropriate.

1

Consequently, the National Interim Primary Brinking Water Regulations \
> (NIPDWR) were promulgated on December 24, -1975. These regulations were- to
. LI o PN

. becomd .effective on June 24, 1977. : o “ o

e Safe Drinking Water Agt.anticipated that the States, after meeting
certain requirements, were to become the primary enforcement authority for’ .
the Act and the Primary Regulations. . The corresponding reguTations adopted
by the States were to be no less stringent in their requirements. than the
Federal regulations. “ « . ‘

The MIPDHR set down a 1ist of contaminants, théir maximum contaminant
tevels. (MCL), the monitoririg frequency, and the analytical method to be

- used in their analysis. These contaminants included inorganic and organic
chemicals, microbiological and radiological parameters. In additions s&ch
topics as variances and exemptiqqg,.sitingwrequtrements, reporting, publ

N\ " notification and record keeping“wére gové%edl‘““ .

-

i" coae ‘The two parameters he are to deél»wiiﬁ in this course are the -requirements.
' ‘ - for chlorine, residual and turbidity. . :

© . 1I; Chlorine B - T . : ‘ l i
While chlorine itself is not lidted as a parameter requiring monitoring, it
o - is covered-under the microbiological section. The NIPDWR.requires a water
: . supplier to collect samples to be analyzed for coliform bdcteria at regular
time _intervals. ‘The number of samples to be collected :are in oroportion )
.t0 .the population served by the system. A table is supplied in the document
listing the minimum number. of ‘samples per month_to be taken when a cértain
population is served with. thé. sampling frequency ranging from-one sample . <
.-per month to-500 samples, per ménth. . o : s

. ,
e’ L

el e w

~ - In an effort to reduce the required bacteriological analysis.for both
- community and non-community water supplies, substitution of free chlorine =
residual determinatigns was permitted in the NIPDWR. This substitution is .
subject "to  approval by thé State and must be based upon a sanitary survey of
. . the supply:andfpermits substitution of no more than 75% of the required
s~ . -, - ~’bacteriological-samples. ~ .~ - - Sl e - T

«»_’\v‘l‘. ‘ . i’ . ( x(' ) . -g
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A RS cet ", ; 'g‘i‘.' A - . .

..~ In order.to carry out. this substitution ﬁﬁ%f%dpf}ier of water must take
¢"s.. *_7 chlorine resjdual sampTés at points which are representative of the con-
P00 .7 . ditigns within’ the distribution systemj¥at a frequency of at least four

. for each: substituted microbiological simple. In“addition, there must be at ”ﬂ

_ least daily determinations of. residual;chlorine. No less than the level s

~~ -of 0.2 mg/liter of fyee chlorine musg%be maintained throughout the dis-

tribution system. . . -

g kg
S

-

F 7+ Substitution }ﬁr small numbers of bacteriological samples may not be
. ~economically advantageous. . For example, -if three bacteriological.samples :
| per month are required, two could:be substitutedgg This.would require four + S
times the two or eight residual chloring determinations. However, if any
: -sybstitution is“done, at least one chlorine determination must be’ done
oy daily- er about thirty per month.- Consequently, there would be an increased
~ workload. created by substitution. . .

’ .
AR -

A=« .. Should a sample from some particulan sampling point be founf to contain \
less than 0.2 mg/Titer free chlorine, the waterat this poipt shall be re-
tested as 'soon as possible and_in-any event with e hodr. -If the resample .

* analysis reconfirms the origiral analysis in that less than 0.2 mg/liter
= * free chlorine is present, the fact shall be reported to the State within
48 hours. In addition, when confirmation is obtained, a sample must be

Y'- - - - -taken from the same sampling location and analyzed for c6liform bacteria. L)
" This additional sample must [be taken as soon as possible and preferably - - - - g
4' : within one hour.. The results of this bacteriological analysis shall be ] II

reported to the State withip -48 hours after the results are known to the
. < water supplier. b . - .
Under section 141.32 Public Motification, it is-further stated’ that if a

. commynity water system should fail’to:comply with the reguired level of
<0.2°mg/Viter of free chlorine residual, the supplier shajl notify the

. persons served by the system of the failure to comply. How this notifica-.
_tion is to be carried out and with what frequency, can vary with the State
document and should be discussed with, the State's representative by the supplier.

It should be made clear.that substitution is pérmitted only with_permission
of the.State and. this approval may be wjthdrawn at any time: Some States ’
are’not permitting substitution at all in their correspohdjmg,documentwfor
drinking water quality. Any supplier should check with'hﬁég tate before -~ .
‘beginming to_substitute—free chlorine determinations for- bacteriological
S . -analysis.. ‘ ‘ ' ‘ L,
Concerning the subject of .who should do the analysis for free chlorine
SN residual, the MIPDWR state that-anyone acceptable to- the-authority may
P . perform the analysis. It is urged that-the State set up some quality con-
e - - .trol guidelines for the analysis as welT as. having a system to assure
- validity of these data. : R - N

Rt et & i 2

-
-~

—~

*

As mentioried earlier, samples should be taken at points in the distribution .
system that are representative of that system. When :small numbers. of -
samples dre taken, the Tocations should be.varied sods to obtain informa
tion on the entire system.” One good sampling location .would be the’ farthest
point.away from the supply that-the water travels. Caution should be taken °
‘not to use samples .taken for bacteriological purposes for chlorine determi-
.. nations-as. chemicals are added tolthe bacteriological sample bottles to

3, 7. déstroy: thé residual chlorine. = = - J& o vt ’
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~.. The Statement of Basis and Purpose for the lational Interim Primary -
Drinking:Water Regulations Jists four jtems which should be specified by
. the State when altowing:substitution, they are:. s
. A. .Thé number and lo€ation 6f saﬁpfes ?or which chlorine residuals are
to be substituted,. : ’ .

N ~ B.- fhe~form and concentration of cthrinbfresiduql to be'maintained.{‘

v

Cf "The frequency of chlorine residual determinations; and ‘ .

’—_—’Bix\Thg”§pa1ytica1 method to be used. Y

. . \\;".N: 7}'& '. ) . \Q - —— . ' )
Each approval must be*made on acase-by-case basis taking into account -
individua® circumstances. The requirement is the éstablishment of “the
relationship between chlorine residual and the absence of total coliform

- in any given water. ,This may not be too difficult in larger supplies where

gboth of these measurements are routinely made, but it might'be quite diffi-
cult for the smaller suppliers (where the most help is needed) who have not

been making -either maasurement. -

I -
. ¥ <

I, Turbidity - J

: T e T e L B
Tuﬁbidity,-unlike‘ch]orine, is a parameter that is specifically mentioned
in the NIPDWR. Drinking water should be Tow in turbidity prior to disin--

fection and at the consumers tap;for the following reasons:

First, several studies have demonstrated that the presence. of particulate
matter in water interferes with effective disinfection. : ;

Secondly, it waglﬁéveaIed in:the 1969 Community Water Supply Survey . :
*" . that -unpleasant, tastes and odors were'among the most common customer -
complaints. While organics and inorganics in finished water may cause
tastes and odors, these problems are often aggravated by the reaction®
“ .of -chlorine with foreign substances. Mainténance of -low turbidity. will
._permit distribution of water with less 1ikelihood of credting $ncreased
" taste and odor. ‘ . .

Thirdly, regrowth<of microorganisms. in a‘distrfbution s&steﬁ is fien
stimulated if organic matter. (food) is present... One source of t food -

is biological forms such as algae which may contribute to gross ;urbidity.'ﬁAi

Therefore the mainténance of low turbidity water will.reduce the level” .~
of this microbial food.and maintain a cleanliness that will help prévent
regrowth of bacteria and the. growth of other microorganisms. ~

-

+ A

And. lastly, -the ipurpose of maintaining a chlorine residual ‘in & distri-
bution system.is to have a hiocidal material present throughout the. y
.t v, system so that “the:'consumer will-be protected -if the integrity of the ..
. ~ system. is violatgd%”'BeCau§ETEhe suspended material that causes turbidity °
.~ 7 may_exect -a-chlorine demand,- the ‘maintgpance, of a_Tow turbidity water ,
tﬁ??g@ﬁi fthéfizggem will- facilitate the' mafhtenance of proper chlorine _ =
; “residual,. ~ > * ‘ e 4 Ly

- . . ' ls}.' . ) . g * e ' . i ) . e %
The ‘mdximum contaminant.:Jevels for turbidity are applicable to bOth community y

.
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HJ*;;\’r; The' mikimum contaminant “Jevels are:’ 2 A RS

D ‘ ’ " e i . ::._',g, ' T b
sA.  One turbidity unit (TU) as determi ed’by a monthly average. Except

. %&, that five or fewer turbidity units may- be allowed if the supplier

_of water can demgnstrate- to the.State that the*higher turbidity does .
not do anyaof.the following: ~

T~ 1. -Interfere with-disinfection’ . .
' 2. Prevent maintenance of an effective -disinfectant dgent throughout
the distrihution system; or -

3. Interfere with mﬁcrobiological’determinations - .

U N
SN e

s

mm .

3

B: Five tuFbidify'units based on an average for two consecutive days.

= -

The samples:should be takenlﬁy\the suppiief of water for both communify and - .
non-commupity‘systeﬁET _The samples should be taken at.a representative point
of ‘entry into the distribution system at leastsonce a day. The sample may °

be taken and analyzed py;anyonebagﬁeptable to the principal enforcement
authority whether.Staté”or Federal, and analyzed as soon as possible or within

one hour. , .

,

If the results of the turbidity analysis indicates that the maximum allowable

limit has been exceeded, the sampling_and analysis must be repeated from the

same location as soon as practicable and -preferably within one hour. If the ~

repeat ,;sample confirms that. the maximum allowable 1imit has .been exceeded,

the supplier of,t%:}ﬁater shall report to the Statp within 48 hoars. The\ .
1

3

.

=

repeat sample shalN Be the sample used for the purpose of calculating the ¢
month]y=average. the monthly average of’ the daily samples exceeds the

P

. consecutive days exceeds 5 turbidity units, the supplier of. the water shall

"mgximumgallogfble limit, or if the average of two samples taken on two
hé authority and notify the-public as directed by the regulations.

report to t

- ” s

_Publ¥c Notif?%gtion -

fR?an attempt to protect the corisumer of water, a requirement of public
"fiotification was established,in the Act. In addition to protection, it a1sb
‘serves to keep the:corisumer up to date on actions taken to correct the’

reason for notification. Notification is required if a supply: .

3

K. Fails to comply with a MCL ~ ! . \
B. Fails to comply with testing and/or- monitoring requirements
C. Fails to comply with any -compliance schedule; or «. 7
D:. I's granted a variance.or exemption ' .
Notification must be inc¢luded in any water bills sent the consumer or by -, <
mail. Additionally,.in the event of a failure to comply with a MCL, the™
notification should also be carried out in newspapers, and on radio and
. television. In all instances, the notification should be conspicuous
- and in- an easily readable ‘and understandable form. .

Thg~$tafeimay requirgAadditiéﬁaﬂ@ﬁbtification‘in the yérious forms for

failure to comply with testingﬁﬁggnitoring, compliance schedules or if_

variances or exemptions are gpgnted;?% : . e oL
. N . : ‘
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. In-ghe monitoring and analytical requireménts sectior for miprobié%dgica]

" contaminants, a nomber of samples are required: to be.analyzed, depending
on.the population served; by the the supply. In ds effort to.reduce t is .
workToad, substitution of up to 75% of the required microbiological A
analyses with analyses for free residua] chlorine was permitted. Four .
—_chlorine determinations for each substituted bacteriological analysis

_was the frequency required. The regulations also require that the -
- “analytical method to be used for this analysis was to. be in the kit form
of the DPD procedure. ' ) )

Turbidity is a contaminant which has a set MCL of one turbidity unit .
. allowed in finished waters. The monitoring frequency is required to be’
. carried out daily at the point of entry of the water into the distribution
; { System. The analytical method utilizing Nephelometry is required to comply
, with the regulations. : o ' oo

<

oL §,“

¢ - N

' References: . . i L , .

(A oy 4-} N \ ': . " L 'ﬁ‘ _ ) L ‘ . . )

1. Federal Register, Part 1V, December 24, 1975, National Interim
Primary Drinking Water Regulations, pages 59566-59574. :

2. Standérd,Methods for the Examination of Water and Wastewater, 13th .
edition, 1971, ARHA-AWWA-WPCF, 1015 18th St. H.W., Washirigton, DC 20036.
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This outline was prepared by: J. D. Pfaff,'Chemist, National Training
and'Operationa1 Technology €enter, MOTD, OWPO, USEPA, Cincinnati, OH 45268
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- Analysis for Free_Chlbfine‘Residual

o~

~ I. Introduction ‘ L -

a,
X

2the National

; The analysis for free residuat chlogine for cpmpliance with:
?Ir B Interim Primary Drinking Water Regulations (NIPDWR) is-quite simple. The
. \ Regulations in section 141.21(h) -stipulate that "Analysis for residual

chlorine shall be made in accordance with Standard Methods for the Examina-
. . tion of Water and Wastewater, 13th edition, pages 129-132." These page ‘. .
- references cover the DPD Ferrous Titrimgtﬁig and Colorimetric methods. -

r

E&w For many years the method used in drinking water treatment plants to
measure chlorine concentrations was the orthotolidine method utilizing
the color comparator. However, the orthotolidine test has been shown %o
be inaccurate and‘unreliable. The Environmental Protection ﬁgency felt
. that -a more reliable method that maintained simplicity by using a comparator
kit should be used. Consequently, it was .intended when the regulations .
were written, that the DPD-method, which.is available in the kit -form, be.
A used. Because the kit form is available and permitted, should not imply
~ . - thaw the colorimetric or the titrimetric forms fay not be used.

. 11. Basic~Rriﬁciﬁ$] .z ~) [ _ o . L e ;_5

9%'; " A. Forms of Chlorine S .\\-

>
3 F .

Elemental chlorine is a greenish-yellow gas that i$ highly soluble in

water, It reacts readily with many inorganic substances and all animal

ahd plant tissues. The denaturing affect of chlorine on animal and

plant tissues forms thg:badf8ffor its use as an effective water and

- -wastewater disinfectant. When ‘chlorine dissolves in water, it.acts
_ according to the reactin: ,Clo+Ho0+HOCI+H™+C1™. . Unless the concentra-
tion of, the chlorine solutfon is above 1000 mg/‘}iter, all chiorine will
« ~ be in the form of HOC1- (hypochlorous acid) or its dissociated ions - ‘
. H* and OC1™ (hypochlorite fon)s The HOC1 is a weak acid and is dissociated -

' -accordingﬁtd the eQuétfbn"HOCI 2"\H'+ +0C17. . DL

‘ q\ T .The ratio between HOCl;and OCI- is dependent on the*bH of the water,
‘ : " with 96% HOC1. remaining,at pH -6, 75% at pH 7, 22% at pH™8 and 3% at

-+ pH’9, Thé relationship of HIC1 to pH is sMnificant as this form is .
~ thefmost potent bacterieidal .form. in the use of ‘chlorine for disinféction. .

. Chlorine in‘the'f%eéf¥orm.reacts readily with nitrogenous organic
_materials to. form.chforahines. The chloramines, mono and dichloramine,
make up: the-combined forms of chlorine. Tt s generally recognized-
that the combined. forms of chlorine.have a markedly less disinfecting
. efficiency thdn free chlorine. - It is for-this reason a -required level )
E b of at least:0.2 mg/liter of free chlorine is to be maintained throughout
“.. s . - the distribution system. = ST / S

e iy b S e Ly e, — -

. Methodology: s . L.

¢ - | . ‘o A
.One-point which must be kept in mind as the method- is discusséd is that
'~ the on1y*“form.of chlortne-that is required to be measured by the regu-
= Yations, is;the’ free chlorine. When the-procedure is-read in “Standard = -
/Methods," it appears to be involved and sophisticated and may tend 'to
use anxiety towards its use. The kit form simply requires the
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. ,'f . vo]ume of sample and. comparison.of the resulting instantaneous col&or

‘ with a standardized color., e N

By

ddition of a- solid reagent (in powder or tablet form) to a measured -

T .
av . ., [

' In the absence of iddide jon, free avaﬂable chlorine reacts instahtly‘@;
Lo - *,with .the DPD (N, N-diethyl-p-phenylenediamine) reagent to produce a —— :
L - .red color. The color produced is more stable, and ‘fewer reagents’ ' bl
_ .. -are ndeded, than with the orthotolidine test. With addition_of pofassium l*

' iodide (KI) additional information on the concentration of the combined

o . f forms ‘of chTorine (mono or dichloramineslfgrk;be determined. ' ) "
' ‘ 0. Instrument Design' : : ' Ry : : : ‘- l%

As mentioned before the “Kit" form of the DPD method was the method interged ,
: 77 for use .in-the measurement of free residual chloring in thé NIPDWR. - In most - ';:-:
- instances, the kit is a color comparator in which the-analyst compares the .
color produced in the sample with a series of visua].standaxds. These ‘visual,
Standards are normally in on%of two forms, a plastic disc on. liquid con- . :
) taining sealed ampules. *Bot¥ of these have colors matching the colors pro-
duced in the DPD test with various concentrations of chlorine. ., -

“These v1suai standards are either sealed, in the comparator or\replaceable. , . '\
Sample cells are provided in which the sample and reagents are placed and
B the- resulting- color v1ewed along- side- the visual standards
- This outline is meant to cover only the kit fo?‘d?n however, it<does not l
: . intend to igply that the use of the colorir'hetﬁi andfor titrimetric pro- .
. . "+ cedures listed in "Stand{rd Methods" are. any 1e¥s acceptable. These other : l
. . procedures are more~éxpensive and. difficult but produce equally acceptable
data. The reader should consu]t the referentes for further information on.
+ these procedures , N R TS L I ‘

~ : . M W LT et 0

V. Factors Affecting the DPD Test . . 1;;..'%"-:",, RS S

e There are more 1nterferences affecti ng the DPD test than those covered here o l
o However, si nce compliance with the NIPDWR requires only the free chlorine’ s
v e T to be’ measured, only .those interferences connected ‘with this measurement
A . 3re covered. Should additional information be required, refer to the
o references at the end of. this chapter

$

?

o o Chlorine dioxide, brom‘ine, bromamine, iodin and any oxidized manganese o
: .. 7 . may react wi th the’ DPD reagent and give res ts as free residual chlorine. l
A ‘Chloririe.dioxide “appears as. free chiorine’in the DPD procedure but only s
S.w .. to the extent of one-fifth of its total zvai‘rable chlorine -content. If. i
this proves: to be.a particular problem in a treatment plant, the free R .
residual chlprine-can be determined by * ,oing“two determinations and sub-
tracting the ‘values. The first;rdn is: done' ,norma'l]y by’ adding the reagent
~ and-reading .the color. This will” prod ce a combined-value for free chlorine -

1* o " - -and chlarine dioxide interference A second volume of sample is taken and
C— iﬂihteﬁf' a 10% w/v,solution off glycine is. added, - The solution is .
Z ia. _mixé®;--the-DPD réagent, is ddded, and. the reading, taken imediate‘ry. _This - .=~

. value wiﬂ represent the chloriné di’oxide»interference. The value determined

- =" secondly, Y.e., when the glycine, is used, is subtracted fram the value ob--

« tained in the normal- procedure t0. produce avy /alue for the free residual
. chiorine onT,y ;e , : . Y




In adsimilantmannerttwo runs can be’ carried out to. differentiate between”
. thevfree residual chlorine™and any bromine, ‘bromamine or iodine present,
= --Agdin; the first tife the sample is analyzed igﬂa norma] fashion, this.
provides a value for the chlorine, bromine,’ bromamine and iodine: -Then ° -
‘a second volume of Sample is. taken and about 0.05 grams (a small pinch)
-of ammonium sulfate ((NH,),S0,) is added and, after mixing to digsolve,

.allowed to stand one ‘minute.- Then the DPD™reagent is added and: thg_.,.

¢ - reading taken. This value;represents the bromine, bromamine and- fodine.
By subtracting the-second value (when ammonium sulfate is added) fromethe
first determination,the free resjdual ch]orine value i$ obtained

P

.

BN DEN . O

‘ﬁSxtremes in pH can cause additionaT“‘hterferences, however, with the
phosphate buffer included as _required, with the DPD reagent, the pH wiil .
not dgo to these exktremes. The--buffer is incorggrated in the dry reagent
used-with the kits.

i
<.
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\

e,
2
-5

7/ b

L-‘”’“‘*iTemperature can— cause~interference—as~it does—-immost methods. The higher
' the temperature, the\ greater the tendency 4or Jthe chloramines to produce
increased apparent free chlorine--nesults after a Pixed time interval. How-
ever, the DPD method is among. those methods least affected by temperature

4

>
-
r

‘ .
l
‘»l

Thé amount of reagent included (tab]et or powder)"i' thg kit is generale
good for concentrations up to 4.mg/liter free residual chlorine. -Samples
with concentrations Higher than this should be ditted and the’ resu]ts
mu]tip]ied by the appropriate di]ution factor: ) .

S

The 1ast comment to "be ‘made here is that the analysts who~ have difficulties. -
Adn detecting colors‘or differentiating shades of red will have difficulties ,
in carrying-out this analysis. However, the titrimetri¢ or. colorimetric
" (used with a spectrophotometer) procedures cou]d be used in place of the
““visual comparison kit method . AR

-, T - N : . . .

Ca]ibration R I - o
In the document current]y being used as criteria for the cer ification of .
laboratories doing analysis to comply with the NIPDUR, certain recoimenda-
tions; are made -for the calibrat{on“of the visual standards® in “the kits.
Laboratories ut11izing visual comparison devices ‘such as colorewheels,
sealed ampules’ etc., should caiibrate the standards incorporated into Such
. devices at least every six monthg with documentatien of these.calibratLons.
By preparing check- standards: in andard Methods) and comparing -these
with. the manufacturer's standards and plotting.such comparisons on graph
paper, a correction factor can- be-derjved and apptied to-all future resu]ts
- obtained on the noy ca]ibrated apparatus. :

e L gt ..pg‘f‘u ,a

et Hropa S g B4
et Al r
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This constant ca]ibrationvwﬁjl monitor for any deterioration of the kit s

visual 'standards.. - ‘In addition, if .one or two check standafds ‘are prepared’ ‘
.. each time.a new batch of ‘DPD. reagent is purchased, £he analyst can be’aware :
- . of any. cggnges in the prepared reagent $ strength orsmakeup which may result :
\'“ - “in‘devia ons= from- past ca'l;brations A _wﬁ,,_,__f_ S

Directions for-preparing visual chéck standards can he found in’ Standard
Methods® .In:order: to talibrate .the ‘permanent ,- @ solution of
potassrum permanganate (KMnOa) -can..be prepared that~wi11 pe equivalent to 3

1 mg/liter of chlorine. *This so]ution is prepared bx;dis;oIV1ng 897mg of .
potassium permanganate per 1iter of djsti11ed water and di]uting 10 m] of .

"
Ry .,“
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, this solution. to one kiter. ‘Thereafter 1 ml of .thd$ freshly prepared
. - .solution, when made up to 100 ml with distilled water, will produce the
K .color: asspciated with 1 mg/liter of chlorine with the -addition of DPD. A
.. 'series of dilutions covéring the range of°the standards in the cdmparator
- . .should be prepared to check each ‘permanent standard. More precise directions
{oe and an- example series of diJutions ;Fll be found ln.thé‘]aboratOry section -
v « " of this manual. . w7 . o -
_ o7 thlk: ¥ ,
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. . “ v .".’.. Lo ) - l.'
- Potassiuﬁ>permanganate (KMﬁ04) cai“be ‘purchased from any laboratory supply

\ - catalog. A’good grade, ACS or reagent grad@; should be -pypchased. Pur-
i ~ chase about one pound (453 grams) of_ the material. -¥h§s S usually the
¢ - smallest amount sold. If the magerial is kept.tightly.closed and in a dry .
' - ‘area, it should last! for,a long’tine. ‘However, thé-sclutions of the potassium
perm?nganate should be prepared-fresh before@each use tq, ensure correct
results. ' - . ~ ’ Y

oy

.
PR . - s .
.
.- e, . . ..
- - : - -
M . N - po L.
N . Py s ¢ eas s - . e

'
Y- o R -

. . :

AY

Quality control samples will.be available from Quality'Aésurahce Brénch, , ;
Environmental Monitoring and Support Laboratory, U.S. EPA,£C1ncinnat1,
Ohio 45268, For .use as check standards. A ’
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VI. Available Kits - ’ - o A / L
. - AR . . . - .. ”‘., Y. . N .
~" =\ —s +*There are @ number of kits available and the re ent- can-be purchased’with’
. .. each one. Always use the same reagent from the company whic ~developed”the

a ~ standards (wheel qr sealed vials), With the“reagent peing a powdered =~ . '~
’ - ' mixture, the proportions or thé components ‘themselves” may vary.. Always

check the kit against a calibration standard of potassium permanganate
The companies 1isted below are

voN
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L _‘when a‘new batch of reagent is used, ,
- " those known at the time of preparation of this material and should not be

-

. n "(6901)

‘e <

hY

- considered as complete or:as an endorsement. = g ) l :
" Company Kit No. Reagent.Nb.“"‘= Remarks . RS
» - o - ’ . R ~ %
. Hach Chemical Co. CN-66 - 14077-99 » - 3-“IncTudes-comparator and ° l :
ok . (2231-01) - .7 50 pillows. - —
"7 Hellige* . 15-398-101C 15-398-102A" “ < .Needs comparator ‘m
. (Fisher Chem. Co.} * (disc only) o, (15-398-100D). l
” LaMotte Chem. Co. LP-1 6999-HS - Inclides comparator s

and 50 tablets.

A

A Y

LoviBond

L 4

1127

Includes comparator
' and 50 tablets.

-

*This item is supplied through many cAémical supply catalogs; the mumbers’
. supplied here'represent-those~1n~theﬂFisher catalog. AR —
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s - The reagents listed are those:;o‘degérmine‘ihe frééméhlorfne only. Additional.
B, reagents are available to determine ‘combined and %otal chlopine. -Most.of

d

thé;yeagentsfareépackaéedain‘some_form (tablet or powder)_and contain pough
reagent to carry- oyt 50 determinations. : . . :

.
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1. Summary.,

T C. The' fréquency of chlorine residual determinations; and.
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. <Referénces: . e . .

. \

. The Primary hegu]@tiods require that four residual chlorine determinations

" method be used for analysis. ‘ v .

e e

" 4. ‘Chemistry and Control of Modern Chlorindtiof, AT. Palin, Jurie 1973,
. LaMotte Chemical Products Company, Chestertqwn, Maryland '21620.
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The National Interim Primary Drinking Water Regulations permitixpe.SUbsti- .
tution of free residual chlorine ana1yst'forlup to 75% of the bacteriological
analysis required of a.water supply. When a State is named as the primary .
agency for carrying,out the requirements of the Safe Drinking Water Act, it
must give its approval and set 1imits for substitution. There are several
paints which should be specified by the State béfore granting permission

to substitute, and these are: . -

X. The number and location of samples for which ghlofine residuals are’
_to be substitufed. . ‘ oo ¢ /
B. “The form and concentration of chlorine residual to be maintained. -~

uD.,QThe anaTytical method to be used.”

-~

beScarried out for eath bacteriological analysis. substituted and that the
Tevel of free chlorine.be maintained at that not less than 0.2 mg/Titer

. throughout the distribution.system. The minimum of sampling frequency - *
should be at least daily. It.also suggests that” the kit form qj;the DPD

Ne. R M
- - - %
. . o - - 0
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- ’ VAR o . ) R
1.\..Federal Register, Part TV, December 24, 1975, National Inter&m
,ﬁgrimary Drinking Water Regulations; pages 59566-59574. v Lo
2. Standard Methods for the Examination of-Wager and Wastewater, T3th . "
edition, 1977, APHA, AWWA, WPCF3;1015 18th.St: N.W., washington,'Dq,20036. .
- < s -

3. ‘Quality Criteria for Water, T976 ed. USEPA, Washirigton, DC 20460.

AT o APPENDIX - - e
. R A T ] ¢ -, . .
Addresses of companies mertioned in the text: . :
Hach Chemical Co. _ oo Hellige: . Available frph many ? .. LaMotte Chemical COi*f
713 South Duff Ave.™” laboratory supply catalogs. - . Chestertown), MD. 21620
PO Box 907 .. . " Example: Fisher Scientific Co. 3y po.
Ames, IA 50010 %~ .~ 1600 West Glenlake Ave. : o

Ttasca, IL 60143 - - \_ "+ -~ -

¢
%

,\ i . . .. ) . .
LoviBond . +°  or in the U.S. - AKE Laboratory, Inc. - ™
Tintometer ‘Ltd. - 7 PO Box 46237 ’ .

yaterloo RdV 4. - . ° . ./503 Broadway - .,
Salisbury, England . = ©.-Bedford, OH 44148 .
A i o s T - .-

. L . ‘?gdﬂ A ‘ *:( T
» This outljme- S*ppepared~by:~~q50;vPfaff, Chemist,,NJ%iona] Traiping. -
and Oper, tfbna] Technology Center, MOTD,” OWPO, USEPﬁ, Cincinnati, OH 45268° . |
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Analy;;?'fo? Turbid{ty in Drinking Watens e .1.',

* =

2 . R
Y . .

I. “Infroduction . N . )

The National Interim Primary Drinking-Mater Regulations specify a maximum
contaminant level (MCL) for a number of parameters. These parameters weré

. chosen because of their health oriented effect® on tht consumer of the potab[g
water.. One of these parameters is. turbidity.. The regulations cite that
sevé?il:stq?ﬁes have demonstrated that the presence of particulate matter in
water interferes with effectiye disinfection.. Thus, water containing turbidity
can contain pathogenic organisms even though it has been treated with chlorine

as a disinfecting agent.. ,

N

Turbidity has been monitored fon many years. in water -treatment plants as any - . .-
~ indicator of the, efficiency- of the treatment techniques of .coagulation,
flocculation and filtration. Evidence of. turbidity after filtration gives
*" am indication of breakthrough_of.floc into the *finished water and showed the
* need for filter backwash and/or the possible improper gperation of the flocculg-
'gjon-c1arifica;ion procedure. . . : _ ' S Y
- One of the earlier methods: for the measurement of turbidity was the Jackson
Candle turbidimeter ‘which utilized a calibrated glass tube into which the sample
was ‘poured. -When t gé of the flame of a candle situated -beneath the.
. tube could no longer be djstinguished, the tube was read and_that was the
turbidity of the samp\e. Yhe main drawback of the Jackson turbidimeter was . - -
that its lower limit-of mgasurement was 25 turbidity units referred to as :

" Jackson turbidity units (JTU's). .

“ -
- ; ~ L

Basic Principal = ' y . . Y

It should<be emphasized frnm‘th? beginning that.turbidity is an optical property.
Basically, -turbidity is‘caused by the presence of suspended matter in water.
Substances producing turbidity are usually inorganic in nature, however, finely
divided organic matters such as plankton and other microscopic organisms can
also produce turbidity. The particles producing turbidity may be further
classified according to their size which may range from, molecular dimensions

to aboyt 50 microns or Targgp. The fraction greater than.one micron in diameter
is generally referred to as silt-and will settle.out on standing. , The sma]lerk_

size particles can remain suspended. for vely Tong times. .

_It "is these suspended particles that-.cause 1ight to be scattered rather than
* " transmitted in straight lines through the sample. The Jackson Candle turbid-
imeter,meqsuredvtransmiﬁ%ed,1ight and it was not displaced as the standard ,
method until. the selection of -the nephelometric method.* This nephelometric oL
method was adopted as-the standard method in the 13th edition of Standard
Methods for the*Examination of Water and! Wastéwater, and was-also included in
theglggg,editionféf the FWPCA Methods for#Chemical*Anatysis of Water and Wastes.’

>
e el
RS P R S

© This‘methqd*measuggg;themlﬁght'sqggfﬁ?ed;bxﬂghe particles in_the sample at a

“. “ninety degree aigle from the path of the incident Tight. The method is: baséd- - — = =
on.a qomparisonvof'thqtingegsify of 1ight scattered by the sample under defined R
conditions with the intensity of light scattéred by.@ standard reference solu- R
- tion, - Standardizationxof the design c aracteristics of the.optical instruments- -~
e, - and:the material’ used to standardize- the” iAstrumenty are important requirements = ¢
.7~ for accurdcy of results, - .: -l - . el o T




" Since the design of the~instrument:
.produce a variety of-readinds for even a standard solution, some design-
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"Instrument Design°3'Nephelomeier . R 3

‘B.

l

ould affect_the reading and consequently

critgria had to be adopted. !Standard Methods" listed several criteria in .
an effort to standard1ze_1nstrument design and use, and these were -

\

A. L1ght Source: Tungsteh operated at not 1ess than,85% of rated.voitage "\

nor more than its rated vo]tage. . . \

"4
Photoe]ectr1c Detector. One . or MBre with a read-out device, accept Tlittle

to no stray light; free from significant drift after short warm-up, centered -

' at 90°, accepts no light exceeding + 30°-from-90°.

Sensitivity: Maximum turbidity to be measured is 40 un1ts measure 0 to
‘40 units (severa] sca]es) detect differences of 0.02 un1ts in waters

» of 1-unit. - . , '
Sample Tubes: C]ear coloriess glass, should b kept cleag inside and out,
free from sgratches (discard when scratched of etched); do net hand]e
where light strikes. .

Some of these. des1gn criteria are shown in F1gure .* However a variation of
this design that is acceptable is to have the Tight enter the side of'the

tube and be measured at a 90° angle again through the side of the cell. ' This -
allows the-use of more -than one_ detector.all at"90° from the path of incident
light. ; -
Light from the 1amp passes “through a 1ehs providing parafiel rays which

strike turbidity particles and scatter in all directions. Only those scattered -
at.90° to the path of the incident 1ight are measured by the 17ght sensor.
The 1ight sensor converts the light energy to electrical energy which is'dis-
played on the meter. °Stray light and transmitted 1ight are absorbed by the
walls of the instrument or some form of a 1ight trap.

gy
. * Transmitted
R  Light -
- : ‘/ * -
F .o
* ‘} s’ k :
p - . . | Sample Container ~
v ©
, ;Turbidity Lo i e i
- Particles 4 N
o - , o . - ;o
! s . - ‘ L . L
> = Lens -
4 . 3 - L . Y
s e ¢ - - - .
e nght Source - )
‘ Flgure 1 ' ’n ’ i
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- Thrbidity can be analyzed for any water that is fret from debrisfand
rapidly/settling coarse materials.- When collecting samples for turbidi-
. matric measurements, care shquld be taken not tG collect material® such
_as\small strands of algae, sticks and .coarse.gritty materials. These - _
- g?n’afzﬁct]ghe.read;ngs by iseg%i]irig,voug over thg %gtt?i;\ gf ; é ce1‘1i ;o 2,
} ock- the 1ight. or by repeatedly passing,tbrough the light #m_and ¥e> -
.\ sulting in érggﬁg readings..: %;Wg'y % , ‘ “Eme '

i " - .\, the water is colored from dissolved solids,, fhgs"e_, can interfére by e if* :

" ab3orbing 1ight and ca_usin’gf,a;;]'gy turbidity value.

\
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: C ﬁ ,“f-'in";e\.bub'b‘]es gan-fgrm and ;ﬁ&]]éc‘:}r on the sides of -the sample tube, ¢ 4
X .~ ¥ causing increased scatterifg ,,of,,;]i%g\@?éonsequenﬂy azhigher value. =~ =™ 7
%e¥l-wall by flicking the tube :

" The bubbles .can be detache’j from: £ife %
‘ Pightly with the finger andjallowing the bubbles to rise to the surface. -
Very ,Hg\ﬁt shaking of the 't.\be/may also help to remove the bubbles. . Co-

s -

Ve e -

RYREDY

Condensation of moisture on ‘tpé'isamp‘le'}fube {s ahother item that can . _—
< produce a. low reading by blo ing. the J4ght-path. This happens-when cold o
- water samples”are brought inside to warmer, areas. .Moisture Can also form « -
within the turbidimeter itselfs<if it has been Stored i a colder environ- %

' ment. Allow both sample and instrument to come to room temperature before v
attempting to take a reading. - . S T .o « i

1

W

v
5
» i

 emin ¢

. i - . [ RS . Core N
e Ke condition of the sample,tube itself can cause incorrect readings. Scratches
or*any etching will scatter light, leading to higher readings. Finger prints ~
- .or dirty tubes can cause Tow readings by blocking or absorbing light. The =
) sample tubes should be handled only oii areas which do not contact the light
= beam. the tubes should be kept-clean and discarded if they' become. ss‘ratched
© or etched. : . Ty R ' A \
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, " Stray light.reaching the detector can tause significan§ly higher readings. °
Ly Usually the -inside of the ‘cell compartment and the cover of the.cell com-
S _partment are blackened by the manufacturer. This is done to absorb all
.scattered and/or transmitted 1ight.” .Scratching the’surface and exposing .
shiny metallic areas Should.be.avoided. The sample.cell condition, i.e., S
is it scratched, will also. creatg stray 1ight. Consequently, the instrument " /.
should be designed so that little’stray Tight reaches the detector when '
. there is no- turbidity.” . .- )5 . _ L o
- After the instrument’ has been.allowed to warm up, it should be stable and
have 1ittle drift:-.Some manufacturers specify that the instrumént be left
on jf.it is in regular-use. .“Phototubes (detectors).can absorb moisture -- -
. "and will be s1ightly unstable-when firsy turned on untilthis moisture has - - L.
- been driven-off by’ f,ﬁe heat of the.qperating tube. "Follow*the mdnufacturerts - "]

e gt

,djreptiqrjé';’fdr-ﬂwamv-ﬁi) ‘as closelyds possibte. < T

Lo One last is,aurqgof e'rt:r(;oru céri'bg'th,e.stan&é?dé‘.‘iithqmse]veé. “Maquf&ctu?rer"s‘
standards, -usually provided with the instrumenior at least vailable as
: an optional item, are:secondary ‘standards-and Should be monitored with
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T ?ﬁé‘ﬁ?ﬁﬁafy standérd, formazin, to check for deter?oréfion.a When . -formazin ,
is prepared, only the stock is stable/for Tonger than one week. Consequently, .
the age of the standards must be watched closely, The quality of the water

used to dilute the formazin stock must. be turbidity free.

In drder to detérmine if the dilution water is turbidity free, first pass
- it through & membrane filter having a pore size no greater than 10Qyum. It
is best to begin with distilled water as the filter will clog rapidly- with
~any other water.. The membrane used-in microbiolegical work can be uséd. If
water so filtered shows a lower turbidity than the .starting product the f
- filtration should become routine or a new source of water sought. -Usually
. ‘the first 200-ml 'of filtered water is discarded in case the filter itself
has any small materials in the pores. If there is no difference between
the filtered.and unfiltered.waters the filtration step can be omitted. )
- -The filtration-step should be done periodically, particularly if the source.
_of water changes, to check for any changes in the quality of the water.

" B. Meter Units ‘ )

The early measurements of turbidity were done on the Jackson turbidimeter.

Consequently, over the years much data"have been accumulated in the.Jackson

" units (JTU'S). With the acceptance of the nephelometer 4s the standard
measuring device nephelometric turbidity units (NTU's) came into use. When
‘standardization of the nephelometer with the formazin-polymer became mandatory,
formazin turbidity units (FTU's) cawe about.. And finally the National Interim
?riwa§y Drinking Water Regulations express the limits in turbidity units- -

TU's). : . s

Since there i$ no direct relationship between the intensity of light
scattered at 90° and the Jackson turbidity, thege i .Q,ia;id basis for .
the praetice of calibrating a _nephelometer in terms of JTU's. However,.

the turbidity of a given concentration .of formazin suspension is defined

as 40.units. This same suspension of formazif has an apprgximate turbidity
of 40 JTU's whéh measured on the Jackson Candle turbidimeter, therefore,
nephelometric: turbidity units based on formazin will approximate units
derived from the.Jackson’ tugbidimeters but will not be identical to them.

X

The EPA "Manual of Methods for Chemical Analysis of Water and Wastes," 1974,

- states, "NTU's are considered comparable to the préviously reported formazin
- turbidity unit§*(FTU's). and Jackson turbidity units (JTU's)." Most instru- .

u%Teﬁts now in use are calibrated:in NTU's. s

¥, A calibrated’icurve ‘Should be prepared: for each range of the instrument by
using a serigs of dilutions. of the standard formazin turbidity suspension.
Each manufacturer of turbiﬂimetﬁ%ﬁ‘chdo%es>thé"scq1es and range of his
‘instrument.. As mentioned, a sample turbidity above 40 units should not
be-.read directly without.dilution: Since the turbidity of the raw water k
. {s.not required toigggmonitpréa‘to comply with the regulations, its turbidity =
may: be read directly unless’its, reading is above-the-instruments highest "
scale. If this is the case, the analyst can dilute.the sample until™
its redding can. be obtained and.then multiply his answer by the dilution,
S R : .o . o

- faétor. >~
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The 'fﬁi'ow*lng formula may be used for the dilution,calculation:

FOr various reasons, mosth/,. however, the lack of reproducibility, these R
materials fell from use. The formazin; polymer, which gained acceptance B :
as the turbidity standard reference suspension in the brewing industry, is _
now used as thg referencesturbidity ‘standard for water. Tt is easy .to -.
prepare and .is jore reproduc bje in its light scattering properties than
~any ‘of the'others previously ysed. - - " ’ : '

S + .Turbidity.Reading x (V +V,) o
Turbidity“of the undiluted sample = v" t. coL
Where: V, = volume p\f sample used (ml) - ' ( .
Vg = volume of dilution water used (m1)" ‘ - SN
‘ furbidity Reading = turbidity reading of the diluted sample —
i . . ‘ . . i ' i ({\;
Because many treatment;plants regutarty monitor their raw water, turbidity
instruments will ,usual'{iy, read at least 100 turbidity units, with the lower o
scale reading in ténths. of a turbidity unit. The purchaser of a turbidimeter
‘ should assure ‘themselves of suffi¢ient range-to meet their needs. - C
V. Standardization: ‘ ) : B ’ L
| . . - ‘ :’%S, . N a A
. A. Historical " . * . . .
rl Qver_the years. a“variety of materials have been used to ‘standard'ize the
= instrument. It has been one of the more perplexing problems connected
~B with the measurement of turbidity to find a standard wh?ch was reproducible
}‘l - . when made by different analysts. A. standard must be,un form in particle -
{ . - size, number, shape and surface area, all parameters which would affect the
I . turbidity value. Some of the materials used over the years were:
i” _ Naturally turbid waters (clay.s) h
. ‘Diatomaceous earth . _ y . L,
' Fullers earth N , _
‘%fy Kaolin ; ‘ . i - E i
T Barium sulfate . p e e = A
< . \Grougé glass . " ' a N )
& - Silica ‘ ‘ " ' _ o 3
. , " i - a
Geg 7. - B, Present Standard : 4
it : * . &

The stock turbtdity suspen’s’i:cm (f’or{ma'z:‘inl) :is produced by reacting given
,wei'ghts of hydrazine sulfate (i(NH2)>2°H§2504) and hexamqthylepetetramine :

(‘(632)5N4)_ ‘in di stilled water, -and allowing -the mixture to stand for

.. 24 "hotrs ‘at 25 # 3°C. ‘Any‘.di_l.tuioné of ‘ffhe',stogk, should be ‘m@:dg up weekly. '
When-the stock is-diluted by a one to ten factor, a standard sla:spensic)n : o

L defined as. 40 NTU is obtained. Exact directions for producing. the stock.

-and standard-suspension can be found in references one and two or in the
.. ...laboratary section in this -manual; - ' :
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'--“Stdbks,Qommerc{ally Avai]able (Aqdrégses in Append%k)

The stock»turﬁiditymstandard can be"purchésed or p}epared3 'The following®
list, while not complete, serves as an example of available materials. *

L. The dry chemicals®can be purchased from various companies:in different
. grades and amounts. The analyst should purchase small amounts of the

5 best grade available, usually an ACS, reagent or analyzed grade. Both
the starting materials (hydrazine sulfate or hexamethylenetetraminggégah be |

Ly

. purchased  from these companies: - .

: 7 :

° ) T . Hexamethylenetetramine - - Hydrazine Sulfate

: Y Company . " Catalog No. . Catalog No.

¢ ~ .T. Baker<Co. : Nids . : 2177

B Fisher Scientific Go. . = H289 . : . , H320° .
g * MC/B-Sargent-Helth HX-0280 - . NX-0575*

R .. A.H, Thomas . C-389 . : €-393

. Hach Chemical Co. ~ 1878-34 . 742-26

) The Sargent-Welch Scientif}c Company provides the two chemicals in solutions
which can be used to prepare the stock.. They may be purchased in one pint
quantities as_Stock Trubidity Solution Ishydrazine sulfate (SC-17345) and

-~

Stock.Turbjdiﬁy Solution II-hexamethylenetetramine (SC-17346). - .

~ The Hach Chemicai’Company provides one pint quantities of a formazin stock
_solution of 4,000 NTU's (2461-11) from which dilutions gan be made.

Fisher Scientific Company in conjunction with the HF turbidimeters provides

) a service which delivers by courier at three week intervals a kit which
“contains three ampoules of 400 NTU stock already, prepared and three bottles
of turbidity free water for dilution purposes (15-393-3). - : -

BN —) . A1l the aforementioned materials are used to prepare the primary formazin
. .. standard which should be considered as separate from tfie secondary standards
3 that are available -from all companies which produce turbidimeters. These
‘ secondary standards are sealed.in vials and can be uséd £o' standardize
the-instruments. The document used to set down the criterda “for certifi-
cation of laboratories doing analysis for compliance with the "NIPDWR suggests
¢, the-following: . “Sealed ]iquid.turbidity standards purchased from.the -
¢ instrument magufacturers must.be calibrated against properly prepared
and diluted-formazin standards at least every four months in order to moni-
tor: their eventual déterioration;" and continues to say, "These standards
should ‘be replaced when-any major.change from. the previous calibration
occurs, Solid turbidity standards composed of p]astig; glass.or .other

>

- materials dre.not reliable and should"not be used.”
‘. * L. K - LW ) A . .. N . . . - R
_Whén an instrumerit.is-to be calibrated, the analyst should at least calibrate
the range_to be used, and preferably all ranges of' the ‘instrument. The in-

Struméﬁt‘sﬁéuld\not.bé.calibrateﬁ on a higher scale alone, when a lower =~
_scale: is. to be used. Most instruments are calibrated &t the factory, :however;
a number of things: can cause ithe instrument to lose its calibration. Conse-
quently, the instruments calibration should be checked prior"to its use.
The. 'secondary standards may be used, if monitpred, to check the calibration
- Of the ranges., . . . : "o .
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’ - There are a number;of instruments that meet the specffications as pubiished

- Hydroflow Inst. (HF) - Fishef Sc1e;t1f1c Company ©

)

Avaijab]e-Instrunentation “F

in the references included.in the NIPDVR. Each company may haye a number of
models that differ, for example, battery powered or line operated, etc.

The companies '1isted below are those companies known at the time of pre-
.paration of this material and should ndt be construed as complete or as an

‘endorsement. The user of a turbidimeter should contact any or all companies
* to find out what is available and their costs and.specifications.

'Bausch and Lomb (B&L) - attachment to the Spéctronic mini 20 spectrophotometer - -

also available from chem1ca1 supply catalogs
Hach Chemica] ‘Company . :
HIAC Instruments e
Monitec
Resource Technology- : :
Sargent-Welch B . s . /
Turner Designs ®

-

. (See appendix for addresses )

\ VII. Reporting Results - ' : . .
Both the standard references, 1 and 2 at the end of this unit, cover reporting
by 1isting the extent to which the number should be carried. Report turbidity
readings in accordance with the following schedule:
L d 3 I4
(¢ Turbidity Range in NTU's Record to the Nearest ,
1 ‘ . —
N 0-1.0 - ) 0.05°" -
I 1-10 0.1 o 3
8 10 - 40 . oo 1 “
- 40 - 100 . S ~
: 100 - '400 . . - s 10 ‘ T e '
t 400 -1000 - K
v >1000 ) 100
.+ Susmary ., . ' | T T

In order to comply with. the regulations “set down in the National Interim Primary

_ Drinking Water Regulations, a water, treatment plant must monitor its supply at

least.daily for turbidity. In an effort at standardizing analytical results,

the Nephe]ometric method as covered in the 13th edition of Standard Methods

for the Examination of Water and Wastewater, APHA, pp. 350-353, and Methods for
ChemicaJ Analysis of Water and Hastes, EPA pp. 295-298, has been chosen

This nephe]ometrfc method measures the light scattered ‘by suspended particles ..~"

in the sampde, at right ang]es (90°) from the path of 1nc1dent light. The ~
higher the intensity of ‘scattered light, the higher the turbidity. The in-

. strument used to do this has been standardized by 1nc1ud1ng certain design

cr1ter1a which, must be fo]]owed - : .

* Another variable which has .been standardized is the material used to calibrate
- the instrument. The adopted standard, 3 formazin polymer suspénsion, is pre-

pared in-a single operation or may be‘purchased in various forms from manu-

, facturers of the turbidimetric 1ﬁ$trumentation and/or chemical supp]y companies.
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The actual-measurement is to be carried out as soon asjpossib1e after sampling.
Because of this regulation, the actual analysis may be carried- out by anyone
acceptable -to the-authority,. State or Federal region, In all probability this
will be the plant operator. .The authotity should make some effort.to train or
otherwise ‘assure itself of the capability of the individual to carry out the’
analysis. . . . ~

v

References:
. f ,
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»
4. (The Nationat Interim Primary Drinking Water Regulations. Federal Register,
Part IV, Vol. 40, No. 248, December 24, 1975, pp. 59566-59574.
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This outline was prepared by J.D. Pfaff, Chemist, National Training and

_Operational,Technology Center, MOTD, OWPO, USEPA, Cincinnati, OH 45268
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APPENDIX

A?dresses of the companies mentioned in,the text

J.T. Baker Chemical Co. ) Sargent-welch Scientific Co.
222 Red' Schiool-Lane o 10400 Taconic Terr.
Phii]jpsburg, NJ 08865 01ncinnati .OH 45215 .

‘Baush and Lomb : . A.H. Thomai Co.
.~ .820 Linden Ave. - - Vine Street at 3rd.’

" Rochester, NY 14625 _ Philadelphia, PA 19106
(Instruments manufactured-by B&L ; .
can ‘be. pruchased from <Fisher, Turner Designs
Thomas and others.) . 2247A 01d ‘Middlefield Way

Mountain Viéw, CA 94043 .
.Fisher Scientific €0.a * x

1600 N. Jake Ave.
P.@. Box 171°
Itasca, IL’§9143

Hach Chemical Co.
713 Duff Ave. :
P.0. Box 907
Ames, IA 50010

H.F. Instruments, Ltd.

105 Realey Rd. - »
Bolton; Ontario; Canada - " -
(Sold by Fisher Scientific Co.)

HIAC Instruments Division
Pacific Scientific
-P.0. Box 3007 .
4719 W. Brooks St. -
. Montclair, CA 91763

MC/B Manufacturing Chemists
2909 Highland-Ave. ; ...

Norwood, “0H- 45212 - “

'Honitec-Monntor Technology, Inc.
. '303: Convention Way '
x:Redwood City, CA 94063 _' -

Resource,Technoiogy
D0, -Box- 13452 - L.
' .University StatiOn
- FL 3
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. Laboratory Procedure: Calibration and Use of a DPD Kit ,\.

I Introduction ' ) : o RN - . ﬁ*
. This procedure is basically to calibrate a kit against potassium permanganate. _\

ahd-to determine. the ‘free chlorine in a water sample. It should be pointed -° = =~

out here that-this procedure is applicable for drinking water analysis only
- -not for wastewaters. MWastewaters may use the OPD method, but not in the kit form.
’The suggestion tg\_calibrate thé® visual standards, color wheel or sealed vials,
comes in the document being used as criteria for certification of laboratories
doing analysis of drinking waters.— The reasoning behind the cé]ibrati‘on is .that
- the. standards ‘can fade or discolor and the color produced in the sample can vary
with different batches of -reagents. Consequently, a calibration and checking ., ~ -
program is suggested to be carried out at intervals .of every six months for the
standards and each.-time a new batch of reagent is used.
The sample taken to be analyzed for free chlorine should be run-as soon as
possible or’'within one hour. It may not be preserved. Also, due.to the number
and location of samples being taken, the test will most probably be carried oux
in-the field by the sampler. Consequently, the kit form was allowed. '

1 . . . 8 -

2 E]

I. Reagents P o _
The reagent, N, N-diethyl-p-phenylenédiamine and the phosphate buffer are best
used as prepared by the manufacturer of the kit being used. Consequently, —
purchase of the combined reagent is recommended and the preparation will not

* be covered here. See the references for directions if needed.

.

- Af StHCK: potassium permanganate solution -

4

- Wletgh out 8.91 grams pf ,botass‘ium pgrr_nanganate. (KMn04). Transfer this
to a 1000 m1 volumetric flask. Add about 500 ml of distilled water and

stir until dissolved. Add distilled water to.the mark. : e
The weight of the potassium permanganate has been increased tenfold to ailow
the use of 2 nonanalytical balance, This will allow purchase of a balance
forf the-treatment_plant with sufficient accuracy to prepare the solution for
.- .under § venty‘;do]la‘rsz"-i(;$7§,q)j.» - te ‘ B .
B, Intermefiiate potassiumpermangenate solution o K . R
ladd aboui*ﬁOmlofzdism 1led water to a 100 m} volumetric. flask® Transfer

with.a yolunétric pipet, }.0.ml of the Stock potassium permanganate solution
into the 100:m1 volumetric flask.” Swirl until mixed. Add distilled watér

——— P
’ LA ! I )

o R e A - .
" e . - ‘

.. 9-Cs . Standard-potassium pérmanganate-solution - s :

N~

_Add_about .50 mT of distil lxe;%‘“'watgr ftd a 100 mi ‘volumetric flask. ‘Trgnsfei',
et 10 m1 of the intermediate potassium permanganate . -
]ur@g;pic flask.. Swirl until.mixed. Add distilled

A} A
. - .

Ll St
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D. -Difition séries for calibration of the mnufacturen’s standards R
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.~ Prepare the stanggirdﬁ calibration -series: to cover the range of the
- . manufacturer’s standards—in-your kit. Use the'table below. Prepare the
= solutions in 100 ml volumetric-flasks. Dilute with distilled water.

- - AN

o AR bor

: - . --ml of ‘ : o ... Concentration C1

8 ‘ - Standard KMn0, . ml’of:Water- —— mg/1

E 0.0 ./° S0 0.0° .

1 2.0 9 L2 o
. 2 40 ' % 0.4 ™ :
TR 6.0 o e . 0.6 ° - -
P - 8.0 © 92 - 0.8 .

P ‘ 10.0 . e v 90 , 1.0 . | -

15.0 : 85 . s
20.0- 80 ' 2.0

30.0 o : 70 3.0 . -

- s .
X £ >

- II1... Instrument Preparation - ‘ ’ N~ . .

L)

e ~ The sample containers should be kept clean by rinsing with distilled water.

T Occasional cleaning with a detergent and rinsing with tap and finally with

} distilled water should be done. The tubes should be handled-near the top to
T = “prevent smudging ‘the area where viewing takes place. \lipe ghe -tube with a.soft.
‘ tissue before placing it into the comparator. . ' :

. ‘Chesk to-see that the proper disk has been inserted in the comparator if this
. : {s the type in use. It.is possible to u\sy this comparator. for «different
B analysis by replacing the disk. ° . N
s The prepared reagents usually are purchased in lots of 50. Depending -on the
L . number of .chlorine determinations that must be carried. out, larger numbers of
. peagent packets should be -purchased. This will prgvent running out in the .
' _~middle of a series of samples.and will necessitate less checking.’ oo, B

. et . b
. ’n

1V. Instrument Standard¥zation . S e . o - l
PR 1 s “ ° . ;-

This -entire procedure should be g_:irrie‘ci out upon-receipt of the co']c.)r wheel or -
thereafter -« l

PRSI DN

N
i 2yt

block and: standards.' Thig will:ithen- calibrate these-standards and
this procedure- should be carried out about every 6 months: One or two potassium
. permanganate solutions-.should be made .and used when new batc*he_s of reagenﬁ%}are ’
used to see if; the same amount of color.is produ¢ed as was with the old reagent. . ‘%
. > Follow,the steps:below. S e SR l?

- L4 -

SE ]

Lot 1;;‘;!‘. I - . ’ ' : . . BRTA Lo
A. Calibration of visual standards AN o A E
3k [N . A e : - B P -t

S rRreﬁgr’e a se._rie's.ofv -potassium g&anganate‘ soiutioné thaf witl cover.j;ha‘
ST e 0. entire r‘;angg‘sof«»thjeglmanufact,u\?* s stapdards. - - L :

v, %n2., Rinse the sample contaiflet: with: the least concentrated solutiom.
ws .+ ' twb-containers are‘;g*seq,;-njingé both. - v .

e . M BT - . i S
fan ot Qo .
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Fill the tube to- the—mark with the least concentrated solutibn. If
“two samp]e containers are -used in your type kit, i1l both L
4, If ‘two tubes are used”for each samp1e analysfs (Hach Hellige),ucap
gne tube, Wipe- clean with soft tissue and insert- into the: blank- position-
. of the comparatof. Th1s is usually the “1e t hand position. ..r

P
R 4

5, Add the reag/nt (one tablet or thee - “Bntents of—one powder cbntainer) to
the sample tube.- . :
e s % R -
ém6 - Cap and mix well ‘Not‘all reagent must dissolve to produce a correct '’
.-value. . ’ ’

N .

o ° - .

- ¥ .
> .
v L

7. Insert into comparator. .. : .

- Hold comparator~up to ‘the I1ght (window, lamp,‘sky, etc. )
9. .Match standard color W1th sample color. '

10. Carry out steps 6-9 ﬁithin one minute. o /
11. Record reading, i.e., which manufacturer s standard matches the eolor
in the tube. . - ¢ S

12. Remove sample container(s)

o

-

13. Repeat steps 2-11 using-all other prepared potassium permanganate
solutions, warking from Tow to hggh concentrat1ons and recording all-
readings. T % . :

{ T
"These readings should be recorded in a permanent manner (in ink in a bound .
notebook) .and dated. .: ‘They,may be plotted if desired. Future calibrations
can be compared td past’ readﬁngs to check, on d‘fEriongtion of°standards.

_If other detespﬁnations such as combined or total chlorine are to be
“carried out, check the directions of° the manufacturer.

*

6 . .
Check of New Reagent s U e » e ‘i o

Choose two of the concentrations of potassium permanganate which, were' QW,H
used to calibrate the visual standards (Sect1on 1v. A‘ Step 1) .

°

Te

.Prép/are these so1utions (Tab1e 7on Page E4 2)
Carry out st S, 2 11 (1v. A) for each '

. -~ f - Qi
If the same values are obta1ned, proteed with samp?e‘analysis. .

sprepane«the rest of the potassium
e«(N A)u“ = o

«permanganate squtions and re-ca11br

. - & . " et
Record new values, date, and if availab1e*‘ibt number of reagent (found

- on, reagent package) fn the same place as old values were recorded o

-*-‘-Q
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..Gj?. Remove sample containers and rinse with distilled water or next sample.

: ggmpules);gut46f direct sunlight and prevent physical abuse.-. ..

<= .. _potassium_permanganate solution values (in the calibration’ steps) purchase a
: '".f~‘*'*n‘egi%%étf‘c{?"ﬁs‘fﬁﬁdé‘ft‘ds?— s C o7 . =

T . , . . 4 -
. . . . .

« - . ° N \' . - «. “ | . . ‘z ‘. . ) & ,‘..“‘, ‘
. c‘ . . ° . ~ p’i“"?\ .. 4 ) . ";Iﬁ
. Sample Analysis . o J Ce b " / ‘
If éoior§ are produced in the sample that eiceed the highest standard, dilute tﬁe ‘
sample with distilled watér. Diluting in half, i.e., one volume of sample and
one volume of distilled water, should provide sufficient dilution. Mix the re-
agent (powder or tablet) with the distilled water before adéi§ the sample.’
This way any interference in the distilled water will react with the reagent.
,before decreasing the amount of free available chlorine. Multiply the reading
obtained by 2 ¥f diluted in half. ' ) : S - . '
. Be sure to fi11 the.sample tubes to the marksgprovfdeﬁ. The mixture and amount
of reagents are dependent upon this volume. " L .

< CREY
e 4 ~ N

Nith,some:tompikatérs, an g§§fmatgq value hay have to #e-made if there is no
exact color match. To do this; find.a color that is” wWeaker and, one.that is
strongeg.thgn the Sample.color and report the middle yalug. . . e 2

| ®

- .
s
1

To determine thé samp1e-va1ue proceed'b9 éarrjing out ﬁhg,fdi]dhing stepé: )
v .. e ° '°_’1

1. Rinde the tube(s) with the sample three times. - ;

‘Fi11 the tube(s) to.the mark with the sample. S

2

3. Wipe the tube(s) with a soft tissues - .
4, Aadd the reageht to only qne tube. ¢ . '. ~,
5 Ca; arid mix to. dissolve (not all reagent-must ﬁisso]vé‘to{produce the'
correct value). ' -

. o 4

6.1 Insert the tube with the reagent into the comparator (usually the right- :
h&nd opening in those comparators using two sample containers).. The tube
Withdut the reagent s inserted in the left hand opening (consult manu-
. facturer's directions)., . 2 o ) e

..-w'a.‘." ' e R . ' B ‘
7. Hold comparator up to'the 1ight (window, Tamp, ett.). S
* ’ “Sacn

8. - Make reading within one minute (steps 4-8). =~ S

<

"9, Record the matching or intermediate reading.

Be ‘sure any excess reatent. from the prevjous run’ is removed. -

. Instrument Care - ' A | . g

: ' ‘ = . o . ~ SR o "'l-,, ' 4 Lo
The comparator™is easily cared for. Keep it:clean (wiping off dust). This s,

- best done by keeping it in its box. *Keep the visual standards (color yheel or-

. . : . R . @ { - .
Shoyld-the visual standards-be broken, or differ significantly from the

1




If the co10r whee]s are switched with others, for example pH protect those , R .
"not-in the comparator by keeping them in thelr original conta1ner and out of R
direct sun]ight .t ) . <

B , \ = e — - =

.. . }Q -
?'l- . VIL Summary . ‘ SR S .
- :

I ms outline was prepared to cover the determnation of free chloring in
. N .er%nking water-supplies by the "Kit"! form.of the DPD test. Calibration of
=

R ..  thé manufacturer's visual standards should be carried out. every'6 months to _ .
‘B = - ~mhitor “deterioration of the standards. New batches of reaggats should be . |, ~

.+~ checked against two of the same standards, {ged~for ca1ibratjon, prior ‘to . "

" use on samp]es. : i .

Ve

The . "Kits" can‘determine other forms of chlorine but these orocedures are,not
given here because they are not required to be measured -as is the- free form.
» . ~ w : . - * -
Referenges - : “ . Ly .
" . L Standard 4ethods for the Examinat1on of Hater and lastewater, 13th and _
13th editions, 1971 and 1975, APHA, AWWA, WPCF, 1015 18th St., NN,

< washington DC 20036 . . e
,QZ.' Manual of Chemica} Analysts of Water and Wastes, 4974, USEPA nTechnology ,
“  Transfer, Cincignati, ‘Ohic 45268. N

’

L 3.‘ Manual for the InterimCertification of Laboratories Involved in Ana]yzing . .
Public -Drinking-Water Supplies, September 1977, USEPA,VThe Yater. Supp1y S

Qua11ty Assurance Work Group, ashington, .DC 20460. °. s l_*i.)f
s < R
‘“?s out11ne was prepared by J.D. Pfaff Chemist, National Training and . ~ -
Operational Technology Center, MOTD, OWPO, USEPA, Cincinnati, OH 45268 S
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‘Laboratory Procedure: Calibration and Use of a-Mephelometric Turbidimeter’
a e, . ~ M . - M N .\ . ,J :

Introduction’ I o e

A4

The following procedures include the preparation and ealibration of the Formazin
standard as well as the directions for the use of the: turbidimeter. -It should-
be. pointed out that the manufacturer's sealed ampules are not. formazin, but have
been standardized' against formazin. This makes them' secondary standards In
addition, they will not remain Stable indefinitely and should be monitored
against formazin standards regularly to check for deterioration. They should

be checked at the minimum every four months; more often would be preferable.

‘The dates on which they are monitored and their values should be recorded to

give evidence of the regularity of monitoring as well as to provide evidence

-of when they deteriorated.” . . . .. =3

Not all sections need to be done and\the analyst should read‘the-entire ,

procedure "and determine- which sections apply to his circumstances.
¥ -

. .Reagents= . -~ i -

I - .
A. Turbidity Free Water . >
Determine the turbidity value "of the distilled water before and after.
filtering it through a membrane filter -having-a pore size no greater than
- ~100 pm. (the éggter used in bacteriological work can be used). Discardithe
first 200 ml filtered watgr. If the turbidity js lower, use the filtered 1
watér, otherwise use the distilled water. The water with_the lower turbldity\
should be used to make up all standards and diiutions Prepare fresh for
each preparation ‘of standards. :

. ,Stock Turbidity Suspension (400 tu's) . ..

o -A
L S

1. From dry chemlcais Dr?“themicai,shouid be d]sgarded if caking or
discolorization occurs or if standards prepared from fﬁe chemicais
do not compare with previous ones.. -

.¢,Soiution 1°- Bissoive .1.007gram of hydrazine suiﬁate” (NH2)2 HyS04s

_in turbidity, free water and dilyte to 100 mi with turbidity free
water, “in. a volumetric flask: 7he themical can,gg weighed on a -
‘balance that has 0.01 gram sensitivity.- - .

b Soiution 2 - Dissolve 10. 00 grams of hexamethyienetetramine
" 1(CHy) Ny in turbidity free water and dilute to 100 m1 with

turbidity free water in a voiumetric flask. The.chemical can
be weighed. on a ba1ance that has- 0.01 gram sensitivity

Suspension 1-.Add 5 0 ml of solution 1 and 5. 0.mi of solution 2 to

a 100.m1 : iumetric*fiask Mix, allow to stand 24 hours.at 25 #3°C,

thendilute, with turbidity free water to 100 m1 and mix. . The .

'turbidity of the suspension is 400 units. . Prepare the soiutions and
.- 'suspension fresh monthly. *‘\\;- , .
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.o “s. 2. From solutions: ..As purchased, for example from Sargent-Welch.’ =
Suspension 1" -"Add 5.0.ml of solution 1 (1% hydrazine sulfate) and™ ' -, l

. . 5.0-ml of solution 2 (10% hexamethylenetetramine) ‘to a 100 ml volu- . Doxa
. ' . metric flask.- Mix, allow to stand 24 hours’at 25 + 3°C, then dilute TN
with turbidity free water to 100 ml and mix. The turbidity of this l

- suspension is 400 units. Purchase solutions fresh monthly, prepare

suspension fresh monthly. s
) "+ -7 3, From suspension: As purchaseﬁ, for example from Hach _ . g
‘ I K * Suspension 1 - Add 10.9 ml of the purchased stock (4000 units) to a i“
’ 100 m1 volumetric flask. Dilute,-with turbidity free water to 100 ml
) *and mix. The turbidity of this suspension is°400 units. Purchase |
stock and prepare suspension fresh monthly. o . Coa l
¢ Dilutions - . LT T S
. Prepare a dilution of stock standard -(400_units) for each scale of .the l
turbidimeter. Since the number of scales on each instrument may vary,
~_make only those needed from-the table below. Prgpare in labeled 100 ml ‘

. volumetric flasks, pipet with volumetric pipets.. - \\;l

Dilution mlto =~ m of  Turb. ' Calibration SR

Number _ . -Add_ . Water*  #(Tu's) .- of Range . ‘ l

T . . Stock 100°m1 - 400 . . 0-1000 .
et 1 10 m1 Stocks 9 - 40 ~ 0-100 . -

Fo -T2 10 m? Dil. 1 90 4 - 0-10 _ - S .
3 .- - 10ml Dil. 2 - 90 0.4 - L 0-1.% S e
4 10 m1 Dil. 3 90 .. 0,04 . 0-0.1 e e
] ~_*Use turbidity free w'atér: for all dilutions. o - ‘M;l

_ _ -Prepafr‘e all dilutions fresh weekly. , - ) ’I

III. Instrument Preparation - v IR g \ B IR

A. Warmsup ! . _ _ : : . DA : I,
\ ‘ Follow manufacturer's directions for warm-up. Set-instrument on highest =~ *i
« scale between readings.’, .Turn off only if instrument is not to be used for ‘”I%
- longer periods-of time.  Line operated inStrument can be left on all day if %’aﬁ.

M use-warrants 'it.—Battery operated should be turned off to conserve batteries, "”;

w if no runs .are. to be made-for reasonable .(about one-half hour) intervals '
<of time. .. o - - T . 4 - ' ! -

. . ; - B, Samp]e TubeCTeaning o ' . ©3 . D .

" had - - -
-

Sample -tubes: .to-be used with the available: 1nstrument@§hou1'd' be: kept -
.+ scrupulously.-clgans If raw.water {s.analyzed and any .grease or oil is =~ |
" preserit, organic sdlverits such as alcohol -or acetgne should be-used to re-.
_move .any..0oily residues. Otherwise the. tubes may be. rinsed with turbidity
" free water, Cleaning. the. tubes .with detérgent should_be done .only when .
necessary. in-order to.prevent. the possibility.of scratching the tubes with .
. the-blush and/or the detergent.. Tubes Sfiould be.discarded ‘when' they become |
L. sorached oretehed. L g0t S IV N
T ey
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. If an insert card i3 used as. the sca]e -of . the meter, check to see that 1t
R proper!y positiofied.

+

~

Iv. Instrument Standardizat1on A . "~“

A.' Initial, Instrument Calibration and Secondary Standard Check o

P Prepare about 1 Jiter (about 1 quart) of" turbidity free -water by °.
. -filtering distilled water through.a membrane: filter. See Section II.A.
Prepare any additional amount fresh as needed ,

N

Prepare-or purchase -a stock formazin suspension (400 TU's) See Sect1on .
IT.B. _The stock should not be over 1 month old. ™. .

Prepare a series of dilutions of the stock formazin‘suspension
. Section II.C. Use turbidity free water for all dilutions.. Prepyre d

°dilute suspension that can be read near mid-scale for e h range {n
-your instrument.

Turn on instrument, and al}ow sufficient time for warm-up Follow
omanufacturer S direct1ons ,

. Check 1nstrument samp]e cells for clean11ness s
Set 1nstrument on highest range. ; ‘

Fill cell w1th most concentrated suspensibn prepared 1n\Step 3.
Shake well. o 5 .

Ifsert in~ cell compartment Follow manufacturer‘s directions; a range’
adaptor or cell riser may have to be put in Q]ace with some instruments.

Care .should be taken to wipe the cell with a’'soft tissue to remove
Tiquid-and smudges from the outside of .thé cell.. Always handle the
cells near the ‘top edge to prevent touching it in the arga where the
Tight will swrike it. Place cap on cell before placing Jt in the cell
compartment if.it Has a cap. Allow any bubbles to rise before placing
cell. in compartment -This may be fac111tated by flicking it with a
finger or inverting it.(with capped cells).™ These precautions should

- be carried okt.in future steps ere‘appllcable Cover the .cell com-

: partment with the Tight shield. = ..

. ‘Adjust the reference adjust-knob to set the read1ng of the meter

'sca]e to match the know value for the formazin- standard.

. If a Sealed. via], secondary standard, from the manufacturer 18 avai]able

. for this scale, remove the”formazin and-replace it with the’ secondary g
standard, Check manufacturer's ‘directions as to shaking, usually . Lt
secondary’standards are not shaken. The seCondany standard should read
the value marked on the vial. - If not, check the makeup of the formazin
.standard. 1f it has- been prepared correctly: and the secondary standard
is relatively .néw, record. the reading obtained wheh compared with the
formaz1n standard ) oot . .

iy 2
o -
’
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11. Remove sample éeflmiqd.disdandffénméiiﬁ‘standard and rinse three times
with turbidity free’water, then three-times-with.the.second highest
“turbidity . suspension. * . ‘ : : \

. "12. Set the-rangé selector on the next hifhest range.  Check with manu-
- “facturer's directions regarding the use of range adaptor or cell riser

s use.t -, : ' oo
- %k}' . Fill.cell with a standard that can be read near mid scale and place it

- F it the cell compartment. Follow good cell handling techniques. See
Step 8.ﬂuCO‘Sr compartment with 1ight shield. C .

- ' f]4. Adjusf rgference adjust knob to sét the scale reading to match the
a ~ value o@the formazin.standard. Check any, secondary standard available
that. canbe read on this scale. : . s L

15. .Prbceedjusinb the-sahe steps (6 through 11) for -all other scales of the

ol . ‘meter. Note any discrepancies between formaziii standards and secondary ?
standards (manufacturer's sealed vials). . ) I%:
i 16, On instruments that allow adjustment of each range with an adjustment ) s
> ) other than-the reference adjustment knob, follow the manufacturer's l:&
. ‘directions and recalibrate each scale against the formazin standards
e S as they are read if it is needed. Record the readings of all secondary . R
ot s wstandards and the date, after adjusting the meter against the formaZin .
. . standard. : & .

‘ " B. Daily Instrument:Check :
gf’. . Just prior to use df the instrument it must be standardized. ‘This can be done
PO . with the mdnufacturer’'s sec%gdary standard. A standard should be used that,
e , will be in the range which the sampl2 will be runon. In most potable water
- treatment plants this will be the 0 to J .scale or possibly even a smaller

_ scalé. :Most instrument manufacturers supply a standard in this range (i.e.,
. . 20,12 mineral o1l or 0.61 chlorobenezene). Provided this ‘standard has beén
~=. .. ~compared tora formdzin standard .upon receipt, and at least every 4 months’

"thereafter, it can be used. .This secondary standard should be discarded
when it fails to give its proper reading against. a formazin standard.

1s Turn on instrument and allow it to warm up. Fo]IOW‘manufacturer's
" directions. x| ~ : .

Set -instrumént=on a- high scale. * o L
‘ [ . - * o . o,

Insent‘the'sécondarygstahdafd for the scale tﬁét'Will be used for the @m_?a
. .sample (i.e., 0.72 or 0.61) "ifito the cell compartment. Wipe the con- -
. tainer with a soft tissue. g&VOid,tpuching it wherey&pe light strikeg it.

"":“, ..’*' et “‘ c: "'z. .k % .. ’-‘Yi “? . * PR - .
oot i -CoOvER-With-dightushield. i o . o = e L .
AT R I : Vo CE R SR woa o

7*5. Turp range ‘selector-to proper scale: e L
6. “Allow-fieter. need]e, to stabilize. S ET L
R S T S S ’ o L e
b L I A S U STy S o T y

. .7, Adjust meter-with.the reference.adjust knob. to read value of standard.

This. value, should be on’the standard“and should also be’recorded in some
ck value against a“fbrmazigastandard and da?g
G, e T Ve - e Cew ;,:. - - - - -

+- type-of+A0g. showing che
‘checked. T c o
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g 8. Tu_r‘n to high range.. .. N ) -
'9. Remove light shield. . ‘ J ,
‘ | . . SR
10. Remove standard. - S TN
l - N ‘ . . - _"/ —— il AT
17. TReplace 1ight shield. - ‘-
R ) ' e S ; 3
V. Sample Analysis’
-A. Samples above 40 Units ' :
The references included in. the ¥ional Interim Primary Drinking Water B =
Regulations, Std. Methqds and EPA Methods Manual, stipulate that®the maximum &S
turbidity to be measured is 40 units. The larger scales (0-1000) could be I
used to obtain some idea of.the dilution.necessarysto bring the reading ‘ %
below 40. The sample value is then multiplied by the dilution factor: Be B
sure to have sufficient turbidity free water available to make di'lyt'ions Do
and rinse sample ¢ells. : anne )
. . " tfw\': . . —
1. Be sure the instrument is warmed up.
2. Rinse sample cell with the sample three times.
”, ‘ ’ N
3. Fill-cell about 3/4 full. ‘ .
4. Put_on ca'p_,(if'samp'le container has one). -
M 4 o7
5. Wipe cell with soft tissue. .
’ - , ) ) 13
- 6. Set on highest range_-.fo'l'l‘pw n’laqufacturer's directions - some o
ins;ruments require the use of an insert for the higher ranges. . -
7. Remove light shield. S
- 8. Insertsample cell. L -
. 9. Replace light shield.- ”
0. Allow meter needl€tg stabilize. . : '
) Q; v, :: g “MEM - o o ) o N . ): 'f'
‘ 1)% “Read turbidity value,on the appropriate scale. .
’;:':ié '\ ) . . ' . :Jr:}" ) - ;‘ - ’ :i\:
12. Remove light shield: - SR TN e v
e 13 Remove cell. . - T ; i
14.“Rép]ace;_i'ljgﬁti shield. * - oL T Ly L
15. ".Di'luté";‘j:_he sample with: one or more volumes of turp%dity free water-until.
the turbidity falls.below 40 units. - .. . A : AR
18 RémoveJight shield... . - T+ ] o o
“‘ = £ r. ;;;:L. . x ;“ a ‘ Lo - '..' p -
. : M ' :\ y . ‘ . ,‘;‘F *
T 00 7N SN M




. 17.° Insert‘standard,(chosen to .be on the same range ‘as sample will be
. . read on). . - -

b

st 18: ‘Replace light shield.’

N SR, g Ty .
O o L T b ]

19, Selectkproper range. ' . o P %

¢
SR

)
e

A]]ow ‘meter to stabilize. . . R

I3 P B

? " 21. Adjust meter with reference adjust knob to read va]ue of standard.

IS
&%
.
A
3
. R "
o 23 d ae &

Al - 4

%” ,v/ 22. ‘Turn range.adjust‘to high range. T e .
g.;:: - 23, Ranove l1ght shleld,and_standardufrom_cell_compartmen } ’
% | - 24. Rinse sample ceT/—‘hree timesiwith sample, then f111 cell with
; | samp}e"nd wipe cell with tissue: . . _

T 25. Place ce]] ‘into cell compartment and rep]ace 11ght sh1e1d.—”

; - . &&26. Turn range adjust toaproper range. , ‘ . ) .

27. AlTow meter to stabilize, .
28. Read simp1e va]ue. . - . -

[}

. . 29. Turn range adaust to high range and remove 1ight shield and samp]e .
o . container. _ \T\\
?‘ R 30." Replace light shde]d. 7 -

' ’ o ™ : ' -7
. 31. Multiply value by the dilution factor (see sgétion VII.A). o

S

e m wmsiam o e o

.B. Samples be]ow 40 Units | N X e
Before attempt1ng any. read1ngs,check that the 1nstrument is warmed up,
- cells are clean and sufficient turbidity free water .is available to rinse
* . cells. Always handle ‘the cell(s) near the top and always wipe cell with .
a tissue just pripr to insertion into cell compartment. . Insiructions are /
’gnncluded to go to high ‘ranges before remov1ng,the 1ight‘\h1eld this is to. |
protect the. instrument's:.feter from damage. For samples pe]oww40 units,
which are all f1n1shed waters,- steps 16 through 30 of section V A shou]d
" ber fo]lowed Lo . .

.
-

A A Instrument Care = (”.;‘ R ' - , <

| when not in. use,the 1nstrument should befkept covered or: c]osed in order to
prevent dust. from sett11ng on the jnstrument.. The instrument should'be pro- -
tected fromsextremes in temperature, mo1sture and dampness, and phys1ca1 abuse.

'("Vw

Spare 1ight sources, extra ce1ls and fuses sh0u1d be kept on hand S0 1mmediate
replacement can be made in the event of failuire or- breakage.,‘ )

' w,Ma1ntenance shou1d’be carr1ed out by an. 1nstrument serv1ce man w1th the ex~
cept1on gj*replacement of the 11ght source. For other things such- as focusing

4urEe aftenurep1acement and c]ean1ng the opt1ca1 1enses etc., folTow
nt: ifactus irect 2 '

i fh’E‘{i’Qhﬁ 50




.........

. Store the cell clean and in a protected anner to avoid scratches and marking. .
Discard the sample cell when it becomés stratched or etched : e

Protect all secondary standards, the manufacturer sealed glass ampu‘les. Store R
away from temperature extremes, hySical abuse and protect from direct sunlight.

. im , s [ ‘i’,
~VII. wReporting and Calcu]ations ‘ B :
A. Calculations S : o _ S,

e . »{;I Q-{

If it is necessary to dﬂute the sampTe as in the case when the sample SR

turbidity is above 40 units the following calculation can be used as the
dilution factor: ” ‘ .

- . - .

&\ TU = '—C—-A x 8 . . . /
,I " . Where TU = Turbidity Units of the sample before dilution )
g A = Turbidity Units of the sample after dilution ’
b B = Volume (ml's) to which the sample was diluted

l . C= Volume (m1's) of the sample used for dﬂutmn. o

* Example = If 10 m1 of sample was diluted ‘to 100 ml and gave a reading

l‘ . : © of 20 TU, then - . _
{.-.-.-.....“'Wu,w-iummr-“_wp [ ‘TU = A,i:( _B;s. ,M‘;m. - - ‘; Y [ - . - ) e
1 i . ] o =; 20]3 ]00 = 200 TU'S “ . ' .

\if. . . - . LY i '

(' : B. Reporting . - S ) .

L, . Report values as* follows: S : ' Ce ‘

?4' . ° . . . . N . - — . - |
(;lk - -TU's - Record-to -Nearest e o e
N ' - 00-7T.0 . - - 0.05 = - ! ' :
- -1 -10 ot 0.1 - : N L,

! B - ..10 - 40 1. . , ‘ )
B ... 40~ 100 5. . N
\ : 100 - 400 0 N : . o

l_‘ - . 400 - 1000 - ' 50 )

T >1000 . 100 - . ek

l References:

Standard Methods for the. Examination ‘of Water and Wastewater, 13th and 14th
edltions, 1971,,_1975 APHA AWNA, WPCF, 1035 18th ST., N,y Washington, .DC. 20036

2. Maﬂﬁal of Chemfcal Analysis of Nater and Wastes, 1974 USEPA, Technology ' '”"’*s«.
o Transfer, C1nc1nnat1, Ohio. 45268 _ L

- \ . . .
~ M. . - -
A N T - B KN . -

s . B . .
’::1 e, . ; “ . . N e PN N L P - . ? R . . -
n N

K teov B i’;;w .(‘ K ' . ’ l ' ‘ \
. This *outhne was prepared b‘,iJ D Pfaff, Chemvst, Nationa] Traimng and
20 erational Technology Center, MOTD, OWPO USEPA Cmcmnati OH 45268
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\ﬂn':'lhe purpose:of this preamble to the
- regulations is to summarize the most
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months also. makes clear that a system
may Yualify as a‘ public. water system
even if it is not open every day during a
given month.

Once “public water system’ has been
defined; it is neccssaty to defirfe the two
major types of public water systems—

DRINKING WATER REGULATIONS those serving residents and those serv-
’ ’ - {ng transientg or intermittent users. The

On March 14, 1975, the Environmental | possible health effects of a contaminant
Protection Agency (EPA) proposed Na- {h drinking water in many cases are quite
tional Interim Primary Drinking Water gifferent for a person drinking the water
Regulations pursuant to sections 1412, fqr a long period of time than for a per-
1414, 1415, ang 1450 of the Public Health son drinking the water only briefly or in-
Service Act (“the Act”); as amended by termittently. Different regulatory con-
the Safe Drinking Water Act (“SDWA,” siderations may in some cases apply to
Pub..L. 93-523), 40 FR 11990. EPA held systems which serve restdents as bpposed
public hearings on the proposed regula- to systems which serve transientStor In-
tions in Boston, Chicago, San Francisco,. termittent users. Atcordingly, § 141.2(e}

 Title 40—Protection of Environment

CHAPTER |—ENVIRONMENTAL ~
. PROTECTION AGENCY -

SUBCHAPTER D—WATER PROGRAMS
JFRL 464-7]

PART 141—NATIONAL INTERIM PRIMARY

and Washington during the month§of makes_clear that all “public water sys-

April. Several thousand pages ofijcom- tems” fall within either the.category of
ments on the proposed regulations were ‘“community [vater systems’ or the cate-
recejved and evaluated. In addition, the = gory of “nonjcommunity water systems.”
Agency has received comments and in- To make clgar which regulatory require-
formation on the proposed regulations ments apply to which type of system, the
from the National Drinking Water Ad- category covered is specifically indicated
visory Council, the Secretary of Health, throughout the regulations.

Education, and Welfare, and from num-
erous others during meetings with repre=
sentatives of State agencies, public in-

* terest groups and others.
The regulations deal only with the

basic legal requirements. Descriptive *

material will be provided in“g guidance
manual for use by.public water systems
and the States.

anges made in the proposed
as.a result of comments re-
ceived and the further consideration of
available information. A more detailed
discussion of the comments -and of
changes in the proposed regulations is
attached as Appendix,A. ’ ) .

significan{

- -

WATER SYSTEMS COVERED

The Sate Drinking Water Act applies
to.each “public water system,” which is
defired in Section 1401¢4) of the Act as
“g system for the provision to the public
of piped water for humdn consumption,
if such system has at least fifteen service
connections or r 1y serves at least
twenty-five individuals.” Privately owned
as well as publicly owned systems are
covered. Service ““to the public” is inter-
preted by EPA to-include factorles and
private housing developments. (See gen-
erally, House Report, pp. 16-17.) .

The definition of “public water- sys-
tem” proposed in;the Interim Primary
Drinking Water Reégulations sought to
explain the,meaning of the statutory
reference’ to “regul tvice. It was

- proposed to.interpret this s include
ing service for as much as three months
during the year. Because the proposed
definition ‘would have excluded many
large campgrourids, lodges,, and other
public saccommhodations which serve:
largé numbers of tourists bu which are

" open for slightly less than thfee months
esch year, the definition in the final ver-
sfon covers systeins serving an average of

" . at-least twenty-five individuals at least

60 days ouph the -y The use of &

- Y

o R

L g ek R NET
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minimum number .of, days rather than -
e . - e e T -

The proposed regulations deflned a
“community water system” as “a public
water system which serves g population.
of which 70 percent’or greater are resi-
dents:” Reliance in the proposed defini-.
tion on the percentage of water system
users who are residents would result in
treating some fairly large resort coms-
munities with many year-round residents
a3 ﬁon-corgmg;ﬂty systems. Therefore,
.thesdefinitibn of “community water sys-"
tem” has been changed to cover any sys-
tem which serves at least 15 service con-
nections used by year-round residents or
serves at least 25 vear-round residents,

¢ SMALL COMMUNITY WATER SYSTEMS

. Many community. water systems in the
count?y are quite small. Since it is the
intention of the Act t6 provide basically
the - same level .of*health protection to
residents of small' communities as to
residents of large cities, and since a num-
ber of advarced water treatment tech-
niquas are made feasible enly by eco-
nomies of scale, the cost of .compliance
with the requirements of ¢he Act may
pose a.serious problem.for many small
communities. The reguldtions seek-to
recognize the financial problems of small
communities by requirirg more realistic.
monitoring for ‘systems serving fewer
than, 1,000 persons. Variantes and ex-
emptions authorized by the Act can also.
assist in dealing with ecoromic problems
of small community systems in appropri-
ate cases, at least temporarily. EPA will

proyide technical assistance on effective '

treatment techniques whlc}-n can be used
by smal} systems.” '._ ¢

Thesé methods of dealing with the fi-.
nancial problems of some small com-
munity systéms may.-not be sufficient in
_specific instapces to make compliance
“with all applicable rcgulatory require-
ments. feasible. EPA {s commencing .8
'study - o potential problems faced by
small community systems in meeting.ap-

plicable rediiirements under the Act and’

these regulations, and, if necessary, will
ke additional'adjugiments-in.the In-
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A
terim Primary Drinking Water Regula-
tions prior to their effective date.

Non-COMMUNITY Sysaz{ts

“Non-community systems” are basic-
ally those systems which serve transients.
They include hotels, motels, restaiirants,
campgrounds, service stations, and other
public accommodations which haye their
own water system and w ve at
least 15 service connections or serve
water to a daily average of at least 256
persons. Some schools; factories and
churches are also Included in this cate-
gory. It Is conservatively estimated that
there are over ‘200,000 non-community
water systems in the country. However; it
should be recognized that while their
number is large, they normally are not

_the. principal source_of water for the
people they serve. T

The regulations as proposed weuld .
have applied all maximum contaminant
levels to non-community systems as well
as to community systems.This-approach-
falled to take into account the fact that
the proposed maximum contaminant
levels for organic chemicals and most in-
organic cherhicalssrwere based on the
potential health effects of long-term ex-
posure. Those levels are not necessary

_to protect transients or intermittent
‘users. Therefore, the final regulations
provide that maximum contaminant .
levels for organic chemicals, and for. in-
sgrganic chemicals othér than nitrates,
are not applicable to non-community
systems. An exception was made for ni-
trates because they can have an adverse
health effect on susceptible infants in a
short period of time. N

Even without monitoring for organic
chemicals or most inorganic chemicals,
in the initial stages of implementation
of the drinking water regulations, mon-
Jitoring results from tens of thousands of
non-community systems could over- .
whelm laboratory capabilities and other
resouyces, This could delay effective im<
plementation of the regulations with re-
spect to the community systems which
provide the water which Americans
drink every day. To avoid ‘this result,
non-community systems will be given
two years after the effective date of the
regulations to commerice monitoring, In
the meantime, non-community systems

which ‘already mbnitor their water are

encouraged to continue to do so, and the
States are encouraged to take appropri-
ate measures to test or require monitor-
fng for non-community systems that
serve large numbers of people.

Of course, -non-community systems
which pose a threat to healtlp should be
dealt* with as .quickly as possible. The
maximum contaminant levels applicable
to non-community water systems there-
fore will take effect 18 months,after pro«
mulgation, at the same time:as levels ap-
plicable to community systems. Inspec-
.tion and enforcement authority will ap-
ply to.non-community systems at the
same time as'to community systems.

_ "SANITARY SURVEYS

_ EPA cncourages the States to conduct
Sanitary surveys on & systematic basis. ,
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These on-site inspections of water sys-
tems are more effective in assuring safe
water to the public than individual tests
taken in thé absence of sanitary surveys.
The regulations provide that inonitor-
ing frequencies for coliform bacteria can
be changed by the eptity with primary
enforcement responsibility for an indi-
vidual non-community -system. and in
certain dircumstances for an individual
community system. based.an the resulits

‘of a sanitary survey. :

o MAXIMUM CONTAMINANT LEVELS

Numerous comments were received by
EPA on the substances selected for the
establishment of maximum contaniinant
leyels and on the levels chosen. Congress
,A%mated that the initial Interim Pri-
ma rinking Water Regulations wo
be based on the Public Health Servife
Standards of 1962. and this Congres-
sional intent has_been followed. Com-.
_ments received on the various levels did
not contain new data sufficient to re-
quire the.establishment of levels differ-
ent from those contdined in the Public.
Health Service Standards.

WATER CONSUMPTION

The maximum contaminant levels are
based, directly or indirectly, on an as-
sumed consumption z&s liters of water
per.day. The same
in the 1962 Standards. This assumption
has been challenged because of instances
where much higher water cons tion

.these is carbon chloroform

umption.was.used...

~.RULES AND REGULATIONS

PR - .
judgment. They have withstood the test
of time and of professional review, They
are being subjected to further review by .
the National Academy of Sciences in con-
nection with development of data for the .
Revised Primary Dyinking Water Regn-

latigus. o
MCL's BASED ON TEMPERATURE

A question “was also raised as to
whether ranges of maximum coutami-
nant levels should be established on the
basis of the climate in the area served
by the public water system, as was done
with fitoride. EPA Believes that the use
of a temberature scale for fluoride is

39567

and sulfates. The National Lrinking
Water Advisory Council has vrecom-
meridded that consideration be given to
the monitoring of these constituents, but
_has not recommended the adoption of
maximum contaminant 'levels because
available data do not support the adop-
tion of any specific levels. EPA has re-
quested the National Academy of Sci-
ences to include sodium and sulfates
among the contaminants to be studied
by NAS. and to include information on
the health effects of sodium and sulfates
in the report to be made by NAS in
December 1976. :
Since a number of persons suffer fromn

more appropriate than for other chemi-  diseases which are influenced by dietary

cals because of the studies available on”
the fluori emperature  relationship
and hecause there is a small margin with
filoride between beneficial levels and
cvels that cause adw{erstlhealth effects.

‘MCL'S DELEYED

Three proposed maximum contami-
nant levels have been eliminated in the
final regulations because they arc not
justified by the available data. One of
extract
(CCE). which is discussed ssparately
below. The others are the proposed levels
for ‘the standard bacterial plate count
and cyanide., In the case of the plate
count,_it, is_believed that the coliform
limits coftained in the regulations, com-
bined with the turbidity maximum con-
taminant level. adequately deal with

sodium intake and since there are others
who avish to restrict, their sodium in-

take. it is desivable that the sodium con--

tent of drinking water be known. Those
affected can, bv knowing the sodium con-
‘eentration in their drinking water, make
adjustments to their diets or. in éxtreme
cases. seck alternative sources of water
to be used for drinking and food prepara-
uon. It is recommended that the States
institute programs for regular monitor-
ing of the sodium content of drinking
water served to the publie, and for in-
forming physicians and consuners of the
sodium conc@ntration in duinking water,
A relativelv high concentration of sul-
fate in_drinking water has little or no
known laxative cffect on regular users of
‘the water, but transcients using -such
water sometimes experience a laxative

bacterial contamination. However, EPA effect. It is recommended that the States

ot

3 om o oaye +e,
“-‘ ’ - s -
’

the two-liter figure is that

represents an above average/ water or
water-based fluid intake, Morgover, while
the factor of safety may be sémewhat re-
duced when greater quantities of. water
are ingested, the maximum contaminant
levelg baséd on the two-liter figure pro--
vide 'suibstantial protection to virtually
all consumers. If, as has been suggested,

continues to believe that the standard . institute gponitoring programs for sul-*

plate count is a valid Indicator of fates, and that transients be notified if

bacteriological quality of drinking water,
and recommends that it be used in ap-
propriate cases in conjunction with the
coliform tests as an operational tool.
The proposed maximumscontaminant
level for cyanideswas eliminated-because
the possibility of cyanide contamination

a water consumption rate of eight liters ;can be. effectively addressed only by the

per day Is used as the basis for maxi-

use of emergency actionssuch as under

the sulfate content of the water is high.
Such notification should include an as-
sessment of the possible physiological

effects of consumption of the water *

PCB's AND ASBESTOS

An interagency comment expressed
‘concern for asbestos and PCB’s in the
environment and noted the need for at

mum contaminant level, all of the pro- Section 1431 of the Act. EPA’s 1969 Com- - least a monitoring requirement, 'if not
posed MCL’s would have to be divided by munity ‘Water Supply Study did not for MCL's, for t.he:?c contaminants. EPA
four, greatly increasing the monitoring reveal a single instance in which cyanide is also concerned.;but for the momeént
difficulties, and in some cases.challeng- was present in a water system at a level lacks sufficient evidence regarding-ana- .
Iytical methods, health effects, or occur-"
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ing the sensitivity of accepted analytical greater than one-thousandth of the lev

procedures. It could be expécted, in such

a case, that the maximum contaminant -

levels would be exceaded to a significant
degree, and that specialized treatment
techniques would be required to order
that the contaminant levels would be re-
duced. ‘The economic impact of a move
in*this direction would be enormous. It
is not technically or economically feasi-.
ble to base maximum contaminant levels

on unusually high consumption rates.

- SarzTy FAcTORS.

A question was raisedssbout the fact
that different- safety factors are con-
tained.in various maximum contaminant
levels. ‘The levels are-not-intended to.
‘have; & ‘Uniform “safety  factor:-at Teast
partly becausé the knowledge of and the
nature of-the heaith: risks, of the various

e

PR

are the resuit.of experience, evaluation

of the ayailable data, ‘and professional
R - ey KL i

contaminants vary. widely. The levels'set

at.which cyanide is toxié to humans.
_ Available data indicate that cyanide
will be presént In water systems at toxic
levels only in the event of an accident,
such. as a spill from a barge/collision.
Maxiniuim contaminant levels are not
the appropriate vehicle for dealing with
such rare, accidental contamination.
Heptachor, : heptachlor epoxide

.and chlordane have also been removed

from the list.of maximum contaminant
levels at.least temporarily'in view of the
pending’ cancellation and- suspension
proceedings-pnder the Federal Insecti-
cide, Fungicide and Rodenticide- Act in-
volving. those pesticides. When the re-
sults“of .thes¢ proceedings are avalilable,
EPA- {jll°again considef

mum Kontaminant levels

tablishéd for those .three/pe

-~ Soprux-axp S " :
A _number of comments were received

rence in the environment to establish
MCL’s. The Agency is“conducting re-
search and coopgrating in research proj-
ects to develof criteria for establishing
needed limity as quickly as. possible. A
monitoring study on a numher of organic
chemical] dontaminants. including PCB's.
for whith*MCL's are not being estab-.

lishéd-at-this time, will be contained in -

an organic. chemical monitoring regula-
ton that is being pronfulgated with these
Yegulations. Regarding asbestos, HEW
and EPA are sponsoring’ & number of
studies thisyear at an approximate cost
of $16 million to establish health effects,
anayltical methodjand occurrence: RPN

M POINT 0P MEASUREMENT

requirement that sich -levels be tested
at the consumer’s tap. Concern was.ex-
pressed over the inability of the public

on the potential health effects of sodium _water system to control potential sources'
. . » : s . :
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Ofher comments on maximum' cop- "
taminant levels focused on the proposéd .
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_ of contaminants which are ‘under the
control of the consumer. ' -
“The promulgated definition of “maxi-
nt level,” § 141.2(d), re-

7 requirement that the maxi-

m ontaminant level be measured at
the. thprexcept in the case of turbidity,
which should be measured at the 'point
‘of entry.to the distribution systgm. How-
ever, the definition has been expanded
to-make- clear that contaminants added
to the water by circumstances under the

. control of the consumer are not the re-

sponsibility of the supplier of water,
“rfless the contaminants xesult from cor-
rosion of piping and plumbing resulting
from the-quality ofs the Water supplied.
. It-should be noted, however, that this
_requirement should not be Interpreted
as to discourage local, aggressive cross
connection control measures.

CorIFoRM BACTERIA L\ICL’s

The promulgated MCL's for coliform
bacteria are basically the 1962 Public
Health .Service Standards, with minor
refinements and clarifications. However,
further changes may be desirable. For
example, the MCL's for the membrane
filter analytical method do not resolve
the question of how many coliform bac-
teria are assumed to be present in &
single .highly contaminated sample.
Some laboratories assume an upper limig
of 50, while others seek to continue to
‘count individual bacteria to a level of
100 or even. higher in a single sample.
The upper limit asfumed will affect the
monthly average which is calculated to

< determine compliance with the MCL's,

. Another question relating to the coli-
~ form bacteria MCL’s is the matter of
possible spurious posN&samples. As the
regulations are written, a1l routine sim-
' ples'taken to-determine compliance with
the MCLs must be courted, regardless
of the results of analysis of any check
samples that may be_taken. The reason
for this is that bacterial contamination
is often intermittent or transient, and as
.8 ‘result negative ‘check.samples taken a
day or'more after a positive sample can-
not demonstrate that the positive result
was in error. It may be possible, however,

to prescribe a means of dealing with spu=,

rlous positive results without compro-
mising the integrity of the MCL's. )
A third question concerning the MCL's

levels to monthly percentages of positive
samples. For example, the monthly -av-

erage MCL for- the membrahe filter
oathly aver-

method is violated }f the 7
age-exceeds oné-coliform.bacterium per
-xgample$However, for purposes of deter-
‘mining whether-'the monthly-percent-

- a smpleis-counted as positive only.if: 1t
contains more- than:fout coliform.-bac<
terfa, Thus, -it-is possible,-particularly
when a relatively small number of sam-

ples is .taken, for-a system to-fail “the

‘monthly average MCL everi when no'sin-

glé sample*taken during”théimonth 1s-

- out‘of-compliance: with -the:limit. . -
These and-other questions concerning
#he;coliforrivbacteria:MCLs will b

Pl " A
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viewed furthér by EPA..-If review indi-
cates -that changes in the MCL’s are
desirable,. those changes will be made as

soon as possible but within' 6 months, in ~

time to take effect at the same time as
the initial Interim. Primary Drinking
Water Regulations. '

ORGANIC CHEMICALS o,

The proposed maximum contaminant
levels for organic pesticides, otlier than
the three which are the subject of can-

cal monhitoring purs?ant to Séctions 1445
and 1450 of the Act.

The regulations require that desig-
nated public water systems collect sams-
ples of raw and treated water for submis-
sion to EPA for organics analysis. EPA
will analyze the samples for a number of
broad organic parameters, including ear-
bon chloroform extract (CCE),. volatile
and non-volatile total organic carbon'
(VTOC and NVTOCQ), total organic chlo-
rine (TOCD, ultraviolet absorbancy, and

=.for CCE cun be éstablishe
for coliform bacteria is. the relationship .basis. To establish a maxim
of monthly- averages of ‘coliform bacteria,

‘cellation and suspension proceedings,' fluorescence. In addition, monitoring will
have heen retained. It is anticipated that be required for probably 21 specific or-
additional, organic pesticides will be ganic compounds. Selcction of the spe-
added to ‘the regulations if sugveys of cific compounds has been baseg on the
pesticides in drinking wat®r being con- occurrence or likelihood of occuTrence in
ducted by EPA indicate that this is treated water, toxicity data and-availa-
needed. bil#ty. of practical abalytical methods.
The proposed regulations also con- Iaboratory analyses will be used to
ined a maximum contaminant level for evajuate the extent and nature 6f organie -
orzganic chemicals obtaingd by the carbon chemical contamination of drinking
chloroform extract (CCE) method. It water, to evaluate the validity of the
was anticipated by Congress that organic general organic parameters as surrogates
chemicals would be dealt with primarily for.measures of harmful organic chemi-
in the Revised Primary Drinking Water cals, and to determine whether there is
.Regulations because of the paucity of ac- an adequate basis for establishing maxi-
cutate data on the health effects of varl- mum contaminant levels for specific or-
.ous organic chemicals, the large number ganics or groups of organics.
of such chemicals, uncertainities over ap- Second, EPA is embarking on an inten-
propriate t¥éatment techniques, and the sjve research program to find answers
need for additional information on the to the following four questions:
incidence of specific organic chemicals, 1. What are the effects of commonly
in drinking water supplies. EPA thought occurring organic compounds on human
that.the.CCE standard might provide ar  health? :
appropriate means of dealing with or- 2. What analytical procedures should
ganic chemicals as a cldss pendifig action be used to monitor finished drinking
on the Revised Primary-Regulations. water to assure that any Primary Drink-
The CCE standard was originally de- ing Water Regulations dealing with or-
veloped as a test for undesirable tastes ganics are met? ° -
and odors in,drinking water. As concern 3. Becausg some of these organic com-
developed over the health effects of or- pounds are formed during water treat-
ganic chemicals, the possibility of using ment, what. changes treatment prace
CCE as 2 health standard rather than tjces are required to minimize the for-
an esthetic standard was considered, ~ mation of these compaunds in treated
As pointed out by numerous.comments, wader? i ’ .
CCE has many failings as an indicator 4, \What treatment technology must~
of health effects of organic chemicals. be applied to reduce contaminant levels
To begin with, the test obtains Informa- to concentrations that may be specified
tion on only a fraction of the total in the Primary Drinking Water Regu-
_ amount of organic chemicals in the water lations? - )
sampled. Furthermore, there s seriols  This research will involve health-
question .as to the reliability of CCE.in effeets and epidemiological studies, in-
identifying those ‘organic chemicals vestigations of -analytical methodology,
which are most. suspected of adverse and pilot plant and field studles of or-
_henlth effects: In-addition, there are no ganic removal unit processes. Some
existing data on whig specific level phases of the research are to be com-
n a rational pleted by the end of this year, while
contami- ‘much of the remainder are to be com-
“nant level under these elrcumstances pleted within the next calendar year.
would almost .certainly do niore’ harm As soon as sufficient informiation is
than good. It could give a false sense of derived from the monitoring program
seturity to. perspfis: served by systems and related research, the Interim. Pri-
which are withfn the ditablished level ary Drinking Water Regulations will
and.a false sense of alarm to persons e amended so that the organic chemi~
served by systems which exceed the level. cals problem can be dealt with withoit.

G

It also would divert resources from delay. The monitoring process Wwill be

. age-8f-positive-samples MCL'(s Violated,..efforts to- findmore effective ways Of completéd within 1 year.

dealing ‘with the’ organic chemicals  During the fnterim period, ‘while sat-
problem. . " istaétory MCL® for organic contimina-
.EPA =believes that the -intelligent. tion in drinkink water are being”devel- |
approach. to the organic chemicals ques- oped, EPA will act in specific cases where
tion Is to move.ahead as rapidly as pos- appropriate to deal with organic con-
sible .along <two fronts, First, EPA is

tamination. If the EPA monitoring pro-
adopting-simultaneously with theseg€g-

T iastion, BPA will mork with Stats
§-simutaneor contamination, EPA will work with State
ulations:a Subpart’ E of Part 141, ton- and local authorities to identify the

 taining: ;fgq}@;rgﬁeﬁis‘ {qr-“o}§amé chemi~ _source and natute of the problem and to
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take remedial action. EPA will also aid
the States in identifying additional com-
munity water supplies that require
analysis.
PusLic .ﬁoncz . ot

The public notice requirements pro-
posed in § 141.32 did not distinguish be-
tween community and non-community
public water systems. They weuld have
require? that public notice of non-com-
pliance with applicable regulations be
made by newspaper, in water bills, and
by other media for all public Water sys-
tems. These requirements are inappro-
priate and ineffective in the case of most
non-community water systems. Those

: systems principally serve transients who
do not receive water bills from the sys-
tem and who probably are not exposed
significantly to the local media. A more
effective approach would be to require

« notice ' that can inform "the transient

before he drinks the system's water, and
thereby both warn the transient and
provide an incentive to the supplier of
water to remedy the violation. Accord-
ingly, Section 141:32 as adopted provides
that in the case of non-community sys-
t.eg. the entity with primary enforce-
ment responsibility shall require that
notice be given in a form and manner
that will insure that the public using.

the public water system is adequately

informed. . ‘

The proposed public notice require-
ments also failed to distinguish between
different types of violations of the In-
terim Primary Drinking Water Regula-
tions. Since the urgency and importance
of a notice varies according to the nature
of the violation' involved, §141.32, as
promulgated seeks to match the type of
notice required with the type of violation
involved. Written notice accompanying

‘.. @ water bill. or other direct notice by

mall is required for all violations of the
regulations, including violations of mon-
itoring requirements, and for the grant
of & variance or exemption. In addition,
notice by newspaper and nogification to
radio and television stations is required
whenever a maximum contaminant level

- is exceeded, or when the entity with
primary enforcement responsibility re-
quires such broader notice. .

* QuaLiTY CoNTROL AND TESTING
., Progrouxes .

Section 1401(1)" of "the Act defines
“primary drinking watej regulation’” to
include “quality to: 1.and testing pro-

cedures.” The promulgated regulations
include testing .requirements for each
-matimum contaminant Jevel, including
check samples- and special samples in
‘appropriate cases. The regulations’ also
.specify the procedures to be:followed in
analyzing samples for each of the maxi-
mum contaminant levels. These proce-
dures will be updated from time-to time
- 88 advances are made in analytical meth-
ods. For-example, refererices to “Stand-
" ard Methods for the .Examination of
Wafer aiid Wastewster” are to'the.cuf-

«» rent; 13th, edition, but’these references™

_will be changed to citesthe 14th edition
. Whed It s available in the nepr
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A key element of quglity control for
public water systems is accurate labora-
* tory analysis. Section 141.28 of the regu-
lations provides that analyses conducted
for the purpose of determining com-
‘pliance with maximum contaminant
levels must be conducted by a lahoratory
approved by the entity with primary en-
forcement responsibility. EPA will de-
velop as soon as possible, in cooperation
with the States and other interested
parties, eriteria and procedures for lab-
oratory, certification, A State with pri-
mary; ‘enforcement responsibility will
have'a laboratory certified by ERA pur-
suant to the prescribed cyteria and pro-
cedures, and in turn will certify labora-
tories within the State. : :
Record-keeping requirements and re-
ports to the State also will assist in
quality control efforts. !

RECORD-KEEPING

Adequate record-keeping is necessary
for the proper operation and administra-
tion of a public water systerm. It Is also
important for providing information to
the public, providing appropriate ddta
for inspection and enforcement activities
and providing:information on which fu-
ture regulations can be based. Accord-
ingly, a new § 141.33 has been added to

the regulations to require that cach pub-
Mc water system maintain records of resyjations. . ‘
" “Pussible constraints to the.implemen-

samiple dnalyses and of actions tocorrect
violations of the Primary Drinhking Water
Regulations.

- EcoNoMIC AND COST ANALYSIS

A comprehensive economics study has
been made of the Interim Primary Drink-

ing Water Regulations. This study esti-’

mates the costs of the regulations, evalu-
ates the potential economic impact, and
considers possible material ahd labor
shortages. The results of this analysis are
summarized here. :

Total investment costs to community
water systems to achieve compliance
with these regulations are estimated to
be between $1,050 and $1,765 million. It
is estimated that nomScommunity sys-
tems will invest an additional $24 miillion.
The range of the estimate is due to tn~
certainty.as to the desigh flow that wil}
be used In installing treatment facilities.
Systems_not in compliance will have to

* ‘consider sizing theif fiew comporients to

reflect average daily flow conditions, or
.maximum daily flow conditions in cases
-where system storage is not adequate.

< “This investment will be spread over
several years. Investor-owned systems
will bear about one-fourth of these costs,
‘and publicly-owned systems the remain-
der. It is'not anticipated that systems will

have difficulty financing these capital re- °

. pected to be within the following ranges:
"’ . In millions

Capital COStSnnnnnncacccncacacaea 3$146-247
on¥and maintenance...... 263-263
Monlto\tlng (routine only)cae.oae-. 17- 35
[ O $426-545

_ Although these aggregate figures are
large, most water consumers will not be

e
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significantly affected. For those users in
systems serving 10,000 persons or more,
the average annual treatment cost per
capita may increase from less than $1.00
for systems requiring disinfection and
. lead control, to between $15 to $35 for
control of turbidity and heavy' metal re-
moval. For systems serving less than 100
persons, the average annual per capita
costs of disinfection, lead control and
fluoride/arsenic removal are estimated to
be between $2.10 and $11.80. However, {{
turbidity control or heavy metal removal

were required in' a system of this size-

then costs are expected to range from
$52 to $237 per year per capita. EPA is
aware of the serious potential economic
jmpact on users in these smali¥systems.
However, the legislative history specifies
that the regulations should be based on
costs that can be:x;easonably afforded by
large- metrgpolitdnisor regional systems.
Further economic evaluation of these
systems is being conducted. and realistic
options for these small systems are being
reviewed. Options that will be under con-
sideration include less costly treatment
technologies; formation of regional sys-
tems; and use of alternative water
sources. Industrial and commercial users,
whether providing their own water or
using public’ systems, are not expected
to be significantly affected by these

tation of the interim primary regula-
tions were examined. Although there
will be an increase in demand for chem-
icgls. manpower, laboratories, and con-
struction of treatment facilities, it is not
anticipated that any of these factors will
be a serious obstacle to implementation
of these regulations® over a reasonable
time frame. .
For the reasons given”ahove, Chapter

——40 of the Code of Federal Regulations Is

hereby amended by the addition of the
following new Pari 141. These regula+
_tions will take effect 18 months after
pr’ogxul’gation. . b

(It Is hereby certified that the economic and
inflationary Impacts of these regulstlons
have.been carefylly-evaluated 1h accordance
with Executive Order 11821)

" <Dated: December 10, 1975.

% « - .- Russst E. TRAIN,
Administratox.
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141.5 Siting requirements.

141.8 Effective date. ¢

Subpart B—MaximunBContaminant Levels

.
-

@

5

1412
1413
1413
1414

-

{norganic chemicals.

-141.12 - Maximum contaminant lavels for
. organic chemicals. .

141,18 Maximum contaminant levels for

. turbidity. , ) .

141,14 Maximum microblological contami-
- nant levels.

Subpart C-~Monitoring and Analytical
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14121 -Miéroblological contaminant same

pling and snalytical requirements, ;
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14122 'rurbidity sampling and anaiyticai
requirements:

141.23 xnorganic chemical sampling and

. . “Snalytical requirements.

141.24 Organic chemical samplirig and
anaiytical ‘requirements.

. 141.27 " Alternative analytical technigues.

141.28 .Approved laboratories.

14129 Monitoring, .of consecutive publio®

L .+ water systems,

Subpart o—loporting. :ub;‘ic Notmeatioa. and
ng

141.31 Reporting requirement.-.

14132 Public notification of variances. ex=
v emptlons, and non-compliance
’ ' with regulations.

141.33 Record maintenance. R

AUTHORITT:, Secs M412, 1414, 1445, and 1450
of the Public Health Service Act, 88 Stat. 1680
(42 US.C, 300g-1, 300g-3, 300)—4. and 300}-9)..

E Subpart A—General
§141.1 Applicability, -

This part establishes primary. drinking
water regulations pursuant to section
. 1412 of the Public Health Service Act, as

RULES AND REGULATIONS

(b, “Non-community water system"
means & public water system- that is not

a community r sfstem.

(f) “Sani survey'” means amn on-
. site review of the water source, facili-
ties, equipment, operation and mainte-

source, facilitles, equipment, op-
on and maintenance for producing
and distributing safe drinking water.,
(g) "Standard— sample” means
aliquot of finished. drinking waterthat is
examined for the presence ot coliform
bacteria.
(ho “State”'means&he agency,oi the
State- government which has :jurisdic-
tion over public water systems.:During

ce of a public water system {or_the
ﬁose of evaluating the adequacy of
s

-

<

. -

s .- . [

The U S. Environmeéntal Protection
Agency will not seek to override land use
. decisions affecting public water systems

siting which are made at the State or lo-

cal government ‘levels.
§ 141.6 Effective date. ° 2"

The regulations set forth in this part .
shall take effect 18 months after the date -

of promulgation, « -
+ Subpart B—Maxim?fm Contaminant Levels

§ 141.11 Maximuni contaminant levels
i for inorganic chemicals,

" (a) The°maximum Fontamthant level
for nitrate is applicable to both commu-
nity water systems and non-community

water systems. The levels for the other

any period when a State doe$ not have”"morgamc chemicals apply only to conf>

primary enforcement responsibility

- pyrstiant.to Section 1413 of the Act, the

term “State” means-the Regional Ad-
ministrator, U.S. Enyironmental Protec-
tion Agency.

() "Supplier of water” means any
‘person who owns or operates a public

N amended by the Safe Drinking Water . water system.

‘ Act (Pub, L. 93-523) ; and related ¢ gula-
: tions applicablé to public water syRemns.

§ 141,2 Deﬁmuona. . see o

£ Y LA 2 ol
As used in this part; the'teri:
o (a) “Act” means the' lic Health
K Service Act, as amended the Safe
- )Drinking Watér-Act;Pub, L. 93-523. -
(ip’"%ontammant” means any physi-
" cal,{chemical, biological, or radiclogical
jtance or matter in water.
) "Maximum contaminant level”

a ¢ontaminant in water which is

3 liydred to the frés-flowing outlet; of thet~,n3

.+ _ uitimate user of a public water system,
’ except in the case of turbidity where the
«Jmuine permissible level is measured

at the point.of ‘enfry to the distrjblition

n under “circumstances congrolled by the
user, exceptcthose Fesulting from corro-
sion of piping‘ and plumbing % aused by
watel’ quality, are exeluded TO
-defthition.

(d) “Person” means an ‘individual,

. corporation, company, association, part-
nerghip, State, municipality, or Federal
agency.
: (e)/“Pubiic water system” meansga
system for the provision .to the publié
of piped water for human _consummption,
if such system has at least ﬂiteen service
connections or regularly serves an aver=

*, .

Stem. Cbntamindnts added to the water

.

§ 141.3 Covcragé. -
This part shall apply to each pubiic

water system, unless the public watep
+ systenmeets ail of the following*condi-

tions ;-

(a) Consists, only oi distribution and
Storage facilities (and does not have %@'
collection and treatment facilities) ;

(b) Obtains.all of its water-from, but
is not owned or operated by, & public‘Wa-

ter system ‘o which, such’ reg&lat Bns

the maximum permissible lev%oi e-apply: °

(c) Does not scll w&r to any perso H
®

() Is Mot 4 cartier which coxﬁ' 5,
passengers in inters tate .commerce,

§141.4 Variances and cxemptions.

riances or exemptfons from certain
‘provisions of these regulations may be
granted pursuant to Sectiorid 1415, and <
1416 of-the.Act by the entity with pri-
., mary enforcemient responstbility.
sions under Part ‘142, National I,nterim
Primary Drinking Water Regulatio
Implemehiation—»subpait B (Varianges
an
wh%re BPA he.s primary * énforcernent
rosponsibility. .

§ 141.5 Siting rcqunrcments. ¢

Before a person may entér into a ﬁ-
niancial commitment for or initlate con;

) _,A{npcmlnre '
Degrees

Provi- *

munity water systems. Compliance <rith
‘mpximum contaminant levels for inor-
ganic.chemicals is calculated pursuant to
§ 141.23.
(6) The following are the maximum
contaminant levels for inorganic chemi-

cals other than fiuoride:
i Level,
R milligrams
Contaminant per u
ATSENIC ceeceecccccaccmcnccauas -
Barfum - 1.
Cadmium oc quulevmcccaaan . 0. 010
Chromidm .._. S aad 0.08
Lead - 0.05
Mercury - 0. 002
Nitrate (as N) 10.
Selenium 40.01
SUIVEr ceamciccvaccacmenncncadaen 0.06

(¢) When the annual average-of the
maximuni dally aif‘temperatures for the
location in ‘which the community water

ystem is situated is the following, the
maximum contaminar;t leyels.for fluoride
,are‘.\

Degrees Celsius millirrams
i-‘ahrcnh\-it ‘4 . * G porlitér

o

R T
RO b

subpart F‘“(Exemptipns)-—apply- § 141,12 Maximum contaminant Tevels

l’or organic chemicals;

] 'I‘he "following are the maximum con-
‘ taminant levels  for orgaric chemicals.
They” apply only to community water

systems. Compliance with maximum
contaminant levels for organic chemicals

age of at least. twenty-five individuals™ struction of a new public water system * is calculated pursuant to § 14124

-dafly. at.least 60.days out of -the year.
. Stch teim 4ncludes (1) .any colfection;
" treatment, storage, and’ distributionrfa-
- ¢llities under control of the operator. of
such’ system and used -primarily:in con-.
~~hection:with~such-systém; and-(2) any
coirection or pretreatment; storage facilie
ties*not under such’ control-which- are
0 used primarily in connec‘tion “with_such

.71 system. ‘A ‘publi¢ water system is -either

. -a “community water system"zo; & “non-

;4% ¢ community water'system.”. .
) (i)"'Comm ULty water system" means '
8 pubiic water systém ‘which® serves at
‘least’ 15 service connections used by year-

‘round iresidents- or; ‘regularly ‘servesmat

St
- AN

2 where appropriate records exist

or: increase the capacity of an existing
public water: system,ﬁhe shall noti
State ‘and, to the extent practicable,
avoid locating part or all of the hew or
expand facility at a ssite which:

(@) Is
from earthquakes, floods, fires or other
disasters which could cause a breakdown
.of the public water system dr a portion
thereot' of , .° f

(b Except for intake structures. is .
within the floodplain of a 100-year flood
or is lower- than, any recorded high tide

bject” to a significant risk

Level,
milligraths
* per liter
(a) Chiorinateci, nydi-ocarbons-
Endrin (1,2.3,4,10, 10-hexaci¥loro- 0:0003

6,7-epoxy-1,4¢, 41,5,6,7,8.8a-0cta-
hydro-1,4-endo, endo-88 - di-
methano naphthilene). .
Lindane  (1,2,3,4,582hekachloro-
* cyclohéxane, gamma isomer).
Methoxychlor (1, 1, 1-Trichioro-
2, 2 - bis [p-methoxypheuyi]
ethane)., . o
Toxaphene  (C,H,,Cl,-Technical . 0.
chlorinated camphene, 67-89

0. 002

0.1

t

percent chiorme) . L




{b) cmorophenoxyn
234-D, (2. tochhIOrophenoxytce‘
tic acld).
2435-TP sum (3.4.5-Trichloro-
yhcnoxyproptoulc seid), -

$ 14113 * Maximum conluminant levels
for turbidity.

The maximum Sontaminant leveis for
turbidity are applicable to both commu-
nity water systems’ and non-community’
water systems’ using surface = water
sources in wholagdt in part. The maxi-
mum. contaminant levels for turbidity

0. 1
O. o1

* in:drinking water, measured at a repre-

sentative antry point(s) to the distribu-
tion Systeuws, are:

(a) One turbidity unit. (TU), as de-
termined by a monthly average pursuant
to §141.22, except that five or fewer

-«turbldity ‘units may be allowed if the

supplier of water can demonstrate to the
State that the higher turbldlty does not
do any of followin
s (1) Interfere with disinfection-
(2) Prevent maintenance .
tive disinfectant agent throughoyt\the
distribution system: or
(3) Interfere with microbiologi
determinations. ™
(b) Five turbidity units based on an
average for two consecutive days pursu-
ant'to § 141.22. g

) § 141.14 Muximum mlcrobnological con-

o W

taminant levels.

The maximum contaminant levels for
coliform bacteria, applicable to com-
munity water systems and non-tom-
munity water systems, are as follows:

(a) When the membrane filter tech-
nique pursuant to §141,21(a) is used,
the .number of coliform bacteria shall
not exceed any of the follqwing:

1) One per 100 milliliters as the

thmetic mean of all samples examined
x:e;' month pursuant to § 141!1 (b) or
c);

(2) Féur’ per 100 mlllmters in more
than one sample when less than 20 are
-examined per month; or

(3) Pour per-100. milliliters in more
than fiv€ percent of the samples when

. 20 ‘'or more are examined per month.

-(b} (1) When the fermentation tube

" method and 10 milliliter:-standard por-

tions pursuant to § 141.21(a) aré used,
coliform: bacterta shall not be present in

s anyottheronowlnz
(i) ‘more than’ 10 percent of the- por"
tions in: any. month. pursuant to § 14121 |

(b) or.(e):"3-

(i) three or tiore portions in more .
than one sample- when less than 20 sams- -

RULES AND REGUI.ATI\ONS -

‘aiy five porf.lons ln more than 20
percent of the umples when five or moze
samples are examined per month. .

(¢c) For community or non-community
systems that are requlred tosampleat s
rate of less than‘4“per month, compu-
ance with paragraphs (a), ¢b) (1),
DD of this section shall be based upon
sampling during a 3 month period, ex-
cept-that, at the diséretion of the State,
compliance may be based upon sampliftg *
during a one-month period. -

Subpart c—-MonRoﬁngand Analytical
,cRequ rements -

g T41.21 Mierobiologicul contanjinant
sampling and analyticd requires
ments.

(a) Suppliers of water for community
water systems and aon-community water
systems shall analyze for coliform bac-
teria for the purpose of determining
compliance with § 141,14, Analyses shall
be conducted in accordance with the an-
alytical recommendations set forth in
“Standard Methods for tlie Examination
of Water and Wastewater,” American
Public Health Association, 13th Edition;
pp. 662-688, except that a standard sam-
ple size shall be employed. The
sample used {n the membrane filter pro-
cedure shall be 100 millititers, The stand-
ard sample used in the 5 tube most
probable number (MPN) procedure (fer-
mentation tube method) shall be 5 times
the standard portion. The standaxd por-
tion is either 10 milliliters or 100 milll-
liters as descrlbed in§ 141.14 (b) and ©.
The’ §amplu shall be taken at points
which are representative of the condi-
‘tions within the distribution system.

'(b) The supnuer of stater for.a com-
munity water system shqll take coliform
density sa.xnplu at regular time inter--
vals, and in number proportionate to the
population served by the system. In no
event shall the frequency be less than as -
set. torth below*

¢ Attnimum number of tected-ground water source and free of .

Popul.tton served: * .samples per ‘month
125 to 1,000. . 2., -1
1,001 to 2,500. 2
2,501 to 3,300 3
3,301 to_ 4,100.... 4

4,101 £0'4,990..
4,901 £05,800... '

5,301, to 6.700. N
| 6,701 to 7.600-...2%- i8
7,601 10 8,500. - - ..... : .
8.501 0 9400~ ‘ 10

9,401 £0 10,300 e <ezeeuna- edvoepes 1T

bluare 13 of .. 10,301 %0%11,100. ‘ 12
. (i) three /or_.motezpo:uom in more 11,101 t613,000.. 13
-than.five percent jof the samples when 12001 to 13,900 14
20-or ‘more samples are- examined- per By tiadryios 1
month, & ey -

YU AWhen the fermentatlon tube

. .method and:100° milliliter standard por- 6,301 £0,1 19
tions pursuant to'§ 141.21(8)-are used, 17201 %o 18100, 20
coliform:bacteria:shall. not be: present.in 18101 0 18,000 . .. l0s oo -
a.ny of the Jollowing:, - 'lg::g} t‘g 19 800 == 2
& :£0 20,700 - 23
- than°60 percent of the pdr- 20701 to2l, sooZ - ‘24
: *month pursuant to $. 141.21~ 50! t0,32,300. ‘gg
- Y]
28

25000‘

B 901 ¢

dard _

%28,001 to 33.ooo ............ cemmmman ‘38
33,001 t0 37,000 eccnecteayencananen 40 :
§7,001 £0 41,000 2eceeoncnneccacannn 48 3
41,001 to 46,000 50 .
46.001°to $0,000.. 85 :
50,001 to 54, 60
64,001 to §9,000.. 65
59.00'1 to 64.000.... 70 .
64,001 to 70,000..... 75 )
70,001 to 76.000 80 .
76.001:t0 83.000-... 85 IR
83,001 to 90.000... 90 1
90,001 to 96,000.. 95 L
96,001 t0 111,000 nee  Neaeecneaee — 100, .
111,001 to 130,000...... o etanaee . 110 “
130,001 t0 160,000~ o e Xomemeoonn 130 -~
160,001 to 190,000 130 o
190,001 to 220,000 ... reeeqemceee - 140 ct
220,001 to 250,000 - -.-no 10 180 .
250,001 £0 280,000 ¢ ccnsmccnn a——aoe 160
290,001 0 320,000 e ceccavacananane 170
320,001 £0 360,000 aunnccececcocccen 180
360,001 0 410,000 . ceneeuacccmnoas 180
410,001 $0 450,000 e v eveeeeneacacnn 1200
450,001 to 500,000, ... cveencecnemess 210

500,001 t0 550,000 ccceeacenan -—- 220
550,001 10 500,000...c.es gaeanenne - 230
600.U01 £0 660,000 un.oiseeccccnansn 240
..660,001 t0 720,000 e ccenesnccaaaa- 250
720,001 £0 780.000.. e eacuuecceneces 260
780,001 t0 840,000 .. cucccecenen ieme 270
840.001 £0 910,000 e cacececmnnaann 280 ,
910,001 t& 970,000 unracacurancneen 290
970:001 to *1,050.000. ... cemeeacoee 300
1,050,001 to 1,140,000.q.-. eeee 310
1,140,001 to 1,230,000. 320
1,230,001 to 1,320,000. _ 330
1,320,001 to 1,420,000. T 340
1,420,001 to 1,520,000, 380 N
1.520,001 to 1,630,000. 360,
1,630,001 to 1,730.000. 370
1,730,001 to 1,850,000. 380
1,850,001 to 1,970,000. 390 -
1,970,001 to 2,060,000. 400
2,060,001 0 2,270,000 ccvmeneeeaaen 410

. 2,270,001 £0 2,510,000 caceuanancacan 420
2.510,001 t0 2.750.000c < ccucuicacecas 430
2,750,001 to 3.020.000. . aueeu. P, 440
3,020,001 0 3,320,000 e o cenecaccann 460
3,320.001 to 3.620,000« casenuneen veew 460
3,620,001 tc 3,960,000 ueeeee- taeee 470
3,960,001 t0 4,310,000 canececnaccan
4.310001 to 4.690,000. ..

. 4,690,001 or MOFE.zeursrsenasnannen

Ba.sed on a history of no coliform bac- °

contamination and on s sanitary
e State showing the water ~
supplied solely by & pro-

terial/
survey. by
system’ to

sanitary defects, 3 community water sys-
tem' serving .25 to 1.000 persons, with
written permission from the State, may

reduce- this”sampling frequency except - - -

that in-no case.shall it be reduded to less

.;c *‘thm One sper quarter.

(c) The supplier of water for a non-

.« community water system shall sample for -
9% coliform bacte

each calendar.quar-
ter -during” which .the system. provides.
-water to the publie:-Such sampling shall
begin within two years-after the eﬂective
.date of this-part. If th€ State;ion-the
‘basis of -a -sanftary survey, determmes
thzt some other frequency is.piore appro=
priate, that:frequency shall
quency:required under these regulations.
Such. frequency shall be confirmed--or
chanzed on the,basia of: subaequent
slrveys.:

(@) (1) When the coliform bacteris tna

single samiple exceed four pef 100.miili-
liters (§:141.14(a) ), at least two consecu-
tive dally check samples shall be collected..
ands examined from-the same sampling
po dditional check samples stiall be

' couected daily; or at & frequenqﬁ:tab- .

”

be:the fre- -

4




te, until the results ob~
least two consecuuve
check,.umplu ow-less than one coll~
fornt bacterium ber 100 milliliters.
. (2) When coliform bacteria occur in’
three or more 10 ml portions of a single
v sample (§ 141.14(b) (1)), at least two
‘consecutive daily‘check sampleg shall be
collected and examined from the same,
. sampiing.point. Additional check samples
- shall be collected daily, or at a frequency
t established by the State, until the results
‘obtained. from at least two consecutive
check samples show no,positive tubes,
. (3) When coliform bactéria occur in all
five of the 100 ml portions of a single
sample (§ 141.14(b) (2)),\ at least two
daily check samples shall be collected
sampling
. les shall be
collected dally, or at a frequency estab-
lished by the State, until the\results ob-
tained from at least two consecutive

‘check samples show no positive. tubes,

* (4) The location at which the check
ssamples were taken pursuant para-
graphs.(d) (1), (2), or (3) of this\section
shall not be eliminated from future sam-
pling without approval of the State. The
résuits from all coliform bacterial analy-
ses performed pursuant to this subpart,
except those obtained from check sam-
ples and special purpose samples, shall be
used to,determine compliance with the
maximum contaminant level for coliform
‘badteriaas-estaglished in §-141.14. Check
samples shall not be included in calculat-
ing the total nuinber of samples taken
« each month to determine compliance

with § 141.21 (b):or (¢).

(¢) When the presence of coliform
bacteria In water taken from a particular
sampling point has been confirmed by
any check samples examined as dicected
{n paragraphs (d) (1), (2), or (3) of this
section, the supplier of water shall re-
port to the State within-48 hours,

(f) When a8 maximum contgminant

—]evel set forth in paragraphs (a), (b) or

(c) of §141.14 is exceeded, the suppuer

lished b;‘%n s
tained .from. &

S

e

(g) Special purpose samples, such as
those taken to determine whether, dis-
infection practices following pipe Place~

. ment, replacement, or repsir have been
¥ sufficient, shall not be used to determine
.- o, -compliance witlr ! 141.14 or, § 141.21 (b
£ -~ . or(e).
(h) A™supplier of water of a com-
. munity water system or a_ non-come
munity- water system may, with the
approval of the:State and based udoen a
. sanitary survey, ‘substitute the. use of
Wchloﬂne residual monitoring formot more
-»than 75 percent of the samples required
5 -+ to-be taken by p ph.(b) of this
: section, Propided, t the plier- of
waber takes chlorine m!dw ples at
> . “points-which sre representativg’of-the
Ll conditions”within ‘the- distributidn -sys-
3 tem at the frequency of at-least four for
each substituted: mlcrobiologiul sample,
“Thers shall be at:least daily determina-
* tions.of chlorine residusl >When the up-
plier ‘of water exercises the option
w .vided in: this- paragraph. (h) . of: th!.s
- section.s he shunzmumuin no Ius«than

e

.v\('*.
PO

‘per day, for the purpose of mak

of water shall report to the State and
. notify the public as prescri ln §:141.31 .
and § 141.32.

,:shall a

S ramas %3 .
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0.2 ‘mg/1 free chlorine thrdughout the
public water distribution m. When a
parti sampling poit has been

* shown to have & free chlorine residual

less than 0.2 mg/], the water at that loca=
tion shall be retested as soon as prac-
ticableand in any event within one hour.
I the original analysis is confirmed, this
fact shall be reported to the State within
48 hours. Also,zif the.analysis is con-
firmed, a sample-for- coliform bacterial
analysis must be collected from that
sampling point as soon as practicable and
preferably within one hour,"and the re-
sults of such analysis reported to the
State within 48 hours after the results
are known to the supplier of water.
Analyses for residual chlorine shall be
made in accordance with “Standard
Methods for the Examination of Water

and Wastewater,” 13th Ed., pp. 128-132..

Compliance with the maximum con-
taminant, levels for coliform bacteria
shall be determined on the monthly mean
or quarterly mean basis specified in
$ 141.14, including tiose samples taken
as a result of failure to maintain the re-
quired chlorine residuajrdevel. The State
may withdraw its approval of the use of
clhlo:me xesldual substitution at any
time.

§141.22 Tuibidity sampling and an.
alytical, requircments.

(a) Samples shall be taken by suppliers
of water for'both community water sys-
tems and non-community water systems
at a representative entry point(s) to the
water distrfbution system at least once
ing tur-
bidity measurements to determine com-
pliance with § 141.13. The measurement
shall be made by the Nephelometric

. Methdd in accordance with the recom-

mendations set forth in “Standard Meth-
éds for the Examination of Water and
Wastewater,” American Public Health
Association, 13th Edition, pp. 350-353, or
“Methods for Chemical Analysis of
Water and Wastes.” pp. 295-298, En-
vironmental Protection: Agency, Office of
Technology Transfer, Washlnzton. D.C.
20460, 1974..

(b It thmuult ofa turbldlty analysis
indicates that the maximum allowable
limit has been exceeded, the sampling
and measurement shall’be confirmed by
resampling as soon as-practicable and
preferably within one hour. If the repeat
sample congrms that the maximum al-
lowable limit has been exceeded, the sup-
plier of water shall report to the State
within 48 hours. The repeat sample shall

Dbe the sample used for the purpose of

calculating the monthly average. If the
monthly average of the daily samples
exceeds the maximum allowable limit, or
it the average of two samples taken on
consecutive days exceeds § TU, the sup-
plier of water shall report to the State
and hotify the public as directed in
$141.31 and § 141.32. b

~(c) Sampling for

(d)"The requirements: of this §141.22
ly only to pulsllc water systems

whzch water. obtained In w}slhor in

patt from su;face Sources.

[

non-community.
water- systems shall begin within two
-yenrs.after the effective date of this.part.

=

’

§ 141 23  Inorgunic (hcmical sampling
und suulytical requirements.s

~ (a) Analyses for the purpose of de-

texm(nlng compliance, with § 141. u are
required as folJows:

lowing the effective date of this part.
ese analyses shall be repeated at
yearly intervals.

(2) Analyses for all community water
systems utilizing only ground water
sources shall be completed within two
years following the effective date of this
part. These analyses shall be repeated
at three-year intervals.

(3) For non-community water systems, .

whether supplied by surface or ground
water-sources, analyses for nitrate shall
be completc thin two years following
‘the effectife ddte of this part. These

analyses shall be repeated at intervals

determined by the State.

(o) If the result of an analysis made
pursuant to paragraph (a) indicates that
the level of any contaminant listed in
$°141.11 exceeds the maximum contam-
inant level. the supplier of water shall
report to the State within 7 days and
initiate three additional analyses at the
same sampling point within one month.

(¢c) When the average of four analyses
made pursuant to paragraph (h) of this
section, rounded to the same number of
significant figures as the maximum con-
taminant level for the substance in ques-
tion, exceeds the maximum contaminant
level, the supplier of water shall notify
the State pursuant to § 141.31 and give
notice to the public pursuant to § 141.32.
Monitoring after public notification shall
be at a frequency designated by the State
and sha tinue until the maximum
contaminant level has not been exceeded
in two successive saniples or until a mon~
ftoring schedule as a condition to a
variance, exemptjon or enforcement ac-
tion shall bec effective.

(d) The provisions of paragraphs (b)
and (c) of this section notwithstanding,
compliance with the maximum contam-
inant level for nitrate shall be determined,
on the basis of the mean-of two analyses.
When a’level exceeding the maximum
contaminant level for nitrate is found,
a second analysis shall be initiated within
24 hours, and if the mean of theé two
analyses exceeds the maximum contame
inant level, the supplier of water shall
report his findings to the State pursuant.
to §141.31 and shall notlfy t.he public
pursuant to § 141.32)\

(¢) For the initial analyses required
by paragraph (a) (1), (2) or (3) of this
section, data for surface waters acquired
within one year prior to the effective date
and data- for ground .waters acquired
within 3 years prior to the effective date
of this part may be substltuted at the
discretion of the State.

($4] Analyses conducted to determine
compliance with $141.11 shall be made
in adccordance wlth the following

‘methods:

(1) Arsenic—Atomic Absorptlon Meth-
od, “Methods for Chemical Analysis of
Water and Wastes,” pp. 95-86, Environ-

( ‘rm’tm umsrﬁa,«'vol., 40; 'NO. ~'z’4‘o-ngo~:‘som. os;mm 24, 1975 Y
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mental Protection Agency, Office of
Technology Transfer, Washington, D.C,
20460, 1974.

(2) Barium—Atomic Absorption Methe
od, “Standard Methods for the Exami-
nation of Water and Wastewater,” 13th
Edition, pp. 210-215; or “Methods for
Chethical Analysis of Water and - Wastes,”
pp. 97-98, Environmental Protection
Agency, Office of Technology Transfer,
Washington, D.C. 20460, 1974. ,

&)} c;qmium—Atomic Absorption
Method, “Standard Methods for the Ex-
amination of Water and Wastewater,”
13th Edition, pp. 210-215, or “Methods
for Chemical Analysis -of tWater . and
Wastes,” -pp. 101-103, Envijronmental
Protection Agency, Office of Technology
Transfer, Washington, D.C;~20460, 1974.

(4) Chromiumi—Atomic;” Absorption
Method, “Standard Methods for the Ex-
amination of Water and Wastewater,”
-13th Edition, pp. 210-215, or *“Methods
for Chemical Analysis of Water and
Wastes,” Dpp.
” Protection Agency, Office of Technology

4 e e

Y e e

Transfer, Washington, D.C. 20460, 1974.
(8) Lead—Atomic Absorption Method,
sStandard Methods for the ERamin
tion of Water and Wastewater,” 13
Edition, pp. 210-215, or “Methods for
Chemical Analysis of Water and Wastes,”
pp. 112-113, Environmental Protection
Agency, Office-of -Technology Transfer,
Washington, D.C. 20460, 1974.

sorption Methbd, “Methods-for Chemical
Analysis of Water and Wastes,” pp. 118~
126, Environmental Protection Agency,
Office of Technology Transfer, Wash-
ington, D.C. 20460, 1974.

() Nitrate—Brucine Colorimetric
Method, “Standard Methods for the Ex-
amination of Water and Wastewater,”

. 13th Edition, pp. 461-464,. oy Cadmium
Reduction Method, “Methods for Chemi-
cal Analysis of Water and Wastes,”
pp. 201-208, Environmental Protection

. Agency, Office of Technology.-Transfer,
Washington, D.C. 20460, 1974. .

(8) Selenium—. ‘tongc Absorption
Method, “Methods for ?mlcal Analysis
of Water .and Wastes,” I
mental Protection | Agency, Office of
Technology Tramfeg.

[ransfer, Washington, D.C.
20460, 1974.

(9) Silver—Atomid Absotption Meth-
od, “Standard Methods for the Ex-.

13th Edition, pp. 210+-215, qr “Methods
for Chemical Analysis of |Water and
Wastes”, p. 146, Environm Protec-
tion Agency, Office of Technoldgy Trans-
fer, Washington, D.C, 20460,.1974, .. ~
(10) Fluoride—Electrode ' Method,
“Standard Methods toxw;e Examina
of Watcr and Wastews
pp. 172-174, or “Methods for Chemical
Anlalysis of Water and| Wastes,” pp. 65~
67, Environmental Protection Agency,
Office of Technology: | Transfer,  Wash»
ington, D.C. 20460, 1974, or-Colorimetric
-Method with' ‘Preliminary- Distillation,

. of Water and Wastewater,” 13tk Edition,

pp: 171-172 and 174-176, or “Methods for
>~ . Chemical Analysls [of Water -and
—s Wastes,.pp.. §9-60, Environmental

[

ﬁvﬁ\) »a “.

105-106, Environmental .

148, Environ- -

amination of Water }and.'Wamwatér”;‘

r', 13th Edition,

»Standard Methods for the Examination .

Bro- tign Agency, an

L _
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tection Agency, Office of Téchnology
Transfer, Washington, D.C. 20460, 1974

§ 141.24 Organic chemical sampling
and analytical requirements.

(a) An analysis of substances for the
purpose of determining compliance with
$ 141.12 shall be made as follows: |

(1) For all community water systems
utilizing surface water sources, analyses
shall e completed within one year fols
lowing the effective date of this part.
Samples analyzed shall be collected dur-
ing the period of the year designated by
the State as the period when contami-
nation by pesticides is most likely to
occur, These analyses shall be repeated
at intervals specified by the State but
in no event less frequently than at three
year intervals.

(2) Por community water systems
utflizing only ground water spurces,
analyses shall be completed by ¢ syse
tems specified by the State.

(b) If the result of an analysis made
pursuant to paragraph fa) of this sec-
tion indicates that the level of any con-
taminant Msted in §141.12 exceeds the
maximum )contaminant level, the sup-
plier of water shall report to the State
within '7 days and initinte three addi-
tional analyses within one month. .

(c) When the average of four analyses
made pursuant to paragraph (b) of this
section. rounded to the same number of

. (6) Mercury—Flameless Atomic Ab- significent flgures as the maximumwon- -“Subpart D——Reporting,

taminant level for the subistance in ques-
tion, exceeds the maximum contaminant
level, the supplier of water shall report
to the State pursuant to § 141.31 and give
notice to the public pursuant to § 141.32,
Monitoring. gfter public notification shall
be at a frequency designated by the-State
and shalbcontinue until the maximum
contaminant level has not been exceeded
4n two successive samples or untit a
monitoring schedule as a condition to a
variance, exemption or enforgement ac-
tion shall become éffective. ~ . -
«d> For the initial aralysis required
by paragraph (a) (1) and (2) of this
«seétion, data for surface water acquired
within one year prior to the effective
date of this part and data for ground
water-acquired within -three years prior
to e effective dats of this part may be
substituted at the discretion of the State. -
. §&) Analyses made.to determine comn-
pliance with -§ 141.12(a)-shall be made
""in accordance with-"*Method for Organo-
‘chlorine Pesticides in Industrial Effu-
ents,” MDQARL, Environmental Pro-'
tection Agency, Cincinnati, Ohio, Nofemn-

r 28;:1973, - ’

1) Analyses made to determine tom-
pliance- with §141.12(b) shall be ten-
ducted in accordance with “Methods for
Chlorinated Phenoxy Acid Herbicides in
Industrial Effuents,” MDQARL, En-

--vilonmental Protection Agency, Cincia-

natt,-Ohio, November 28, 1973,

3?41.2? Alternative  analytival teghe

 Miques,
V}ith, the. written, permission of the

State, concutred in by the Administra-
tor of the U.8. Environmental Protec-
alternative armlytical

3 it s T e
: P vwaa o
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~conducted pursuant to a schedule speci-

set-forth in this part.
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technique may be employed. An
tive technique shall be aceeptable only

it it Is substantially equivalent the
prescribed test in both precision and ac-
curacy as it relates to the determination™ -
of- compliance with any maximum con-
taminant level. The use of the alterna-
tive analytical technique shall not de-
crease the frequency of monitoring reé-
quired by this part.

§ 141.28 Approved lahoratories,

For the purpose of determining com- ' | .
pliance with § 141.21 through § 141.27, ;
samples may be considered only if they :
hate been analyzed by a laboratory ap-
proved by the State except t meas-
urements for turbidity and free chlorine
residual mdy be performed by any per-
son acceptable to the State.

'§ 141,29  Montitoring of consccutive pubs’
lic water aystcms,

When a public- water system supplies
watcr to one ot more other public water
systems, the State may modify the moni.

toring requirements Iimposed by | this
port Lo the extent that the interconnec-
b{

terna-

©y .
Y

fon of the sysems judifies treating them
a3 o single system for monitoring pur-
1;oses. Any modified monitoring shall be

fied by the State and concurred in by the
Administrator of the U.S. Environmental
Protection Agency. -

— e

Public Motification
and Record Keeping

§ 14131  Reporting reqquircients,

{a) Except where a shorter reporting
retfod is specified in this part. the
supplicr of water siinll report to the State
within 40 days following a test, measuse-
ment or analysis required, to be made by
this part, the results of that test, meas-
urament or anallysls. 0

tb) The supplier of ywgter shall report
to the State withln *.Af&urs the fallure
to comply with any prinfary disnking
water regulatfon tincluding failure to
comply with mortiitoring requiremenis)

L
. 7%,

(c) The supplier of water is not re- .
quiked to report analytical results to the
State in cases where a State laboratory
perfopms the analysis and reports the
results to’ the State office which would:
normall¥ receive such notification trom
the supplier, . . v

§ 111.32  Public notificiuion.

to comply with an applicatile m
conjtaminant level established in
B,/falls to comply with an app}cible
testing procedute established in Sukpart
C of this part, is granted a variance®
n-exemption from an applicable maxjs>
num contaminant level, fails to comply—
with the vequirements 6f any schedule-
prescribed pursuant to a variance or ‘ex-
emption, or fails-to perform-any moni-. !
toring requived pursuant to Section 1448 -
(a) of the Act, the supplier of water shall .
notify persons served by the system of
the failure or grant by inclusion of & no~ )
tice in the.first set of water bills .of the. ~ |
system {ssued after the failure or grant v

e
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and ln ay event by wrmm nouco within anced expluution of the alsnMunu or -
" . . ‘threemonths:iSuch notice 'shall be-re< seriousness: to :the;public:heslth of the
v peatedat 1east once:every three moriths . .subject’of the- notice, s falr explanation
s~ so.long.ss the system’s'ailure continues” of stepsitaken: by the ‘system to correct
.." or the yarisnce or-exemption:remains’in any problem and.the results of any'addi- |
‘effect, 1t the'system lssues. ‘watér billsless tlonal sampling. -
~'frequently’ thani:quarterly; or does-not . (f) Noticeto’the public- required by/ ;
sissue water bills; the notice shaihbe made this section may be given by the'State on
“by.or supplemenud by anbther form*ot behalf of'the supplier of water,
direct mafle" % - *{g) "In any instance in which notifica-
(b IS communlty ‘water system has. .ton'by mail is required by paragraph (s)
“tajled to comply with:an applicable max- ‘ot thls*sectlon But:notiflcation by news-
“imum: contaminant level, the supplier-of paper; or: to;radlo-or -television stations
water shall notify the public of such fail- - is.not required by paragraph (b) of this
. ure; iy:addition to/the notification Te< :Section; the'State mad ordet the supplier -
quired by pmmp Am) of, this section, “of water to provide notification by news-
“ag’ gouow;- T paper and {o radio and television stations
(1)’ By. publicafion on not‘less than Yhen circumstances make more immedi-

: three consecutive/days in & newspaper or - ate’or broader notice approprlate to
newspapers of ¢ fieral circulatlon in the - Protect the public health.
. area served b e system..Such notice "§ 141.33 Record maintenance. |
* shall be compl;ted within fourteen days Any. owner or gperator of a. pulic

g"fu}h' ’“‘}p“" Of water 1eams of et System subject to the provisions of
e lallure. L this part shall retain on its premises or
.~ (2)" By furnishing a copy of the notice- at a convenlent location near its prem-
_to the radio’and television stations serv~- ises the following records:
“ing the area served by the system. Such  (a) Reécords of bacteriological analyses
notice shall be furnished within-seven made pursuant to this part shall be kept
e supplier of water learns for not less than 5 years, Records of
o chemical analyses made pursuant to this
served by a conimunity p:u't shall be kept for not less than 10
- water system i not served by a daily years, Actual laboratory reports may be
newspaper of.g feral clrculation, notifi= kept, or data may be transferred to tab= .
_cation by, newdpaper required .by-para- ular summaries, provided that the fol-
" “graph (b)Y of this seetion shall instead be lowing information is included: '
given:by publication on-three consecutive (1) The date, place, and time of sam-
weeks‘in a weekly newspaper-of general pling, and thé name of the persin who
clrculatlon.‘:rvmz thehrea. If no weekly - collected the sample;
or daily neWspaper of ‘gencral circula- (2) Identification of the sample as to
tion serves the area, notice shall,be given whether -it was a routine distribution
by posting the notice in postofices with~' system sample, check sample, raw or
In the area servéd by the system. _process. water sample or other speclal -
" 7td) It a non-community water sys. Purpose sample; 3
‘tem fails to comply with an applicable  (3) Date of analysis;
maximum® :;wimmt level established (4 ané parson responslble

in Subpart this part fails to comply
with an. dpplicable testing .procedure’
“éstablished in'Subpart C of this:part, 1s -used;
-granted a varfance or ani exembtion from. (8) The résults of the analysm.
an. nppllcable maximum contamin ant (b) Recofds of action taken by the
Jlevel, failsito. comply with.the ‘require< system to.correct violatfons of -primary
. ment.of any schedule prescribed: pursu- drinking. regulations shail be kept
.ant.toa varianice or.exemption or falls to for & ‘period not: an 3 years after
‘pérfonn.any -monitoring required.pursu- ‘the last action: taken wit
“.ant:to.Section” 1445(a) " of *the:Act.: the’ parucmmvlolatlon‘lnvolved Lot
.+, supplier* of ~water. shall: luven notice:ofx _~(¢)> Coples-‘of“any written. -reports,
. ‘such- failuresor grant. to . the pefsons: summaries .or: Gommunications. relating
served by thesystcm The torm and mana: to°sanitary ‘surveys-of .the systtm ctn-
“net:of such-natice:shall be/prescribed by ductedfby the‘syst.em itself, by.a-private
" the’ State;. and; shall - lnsurzvthat«thew ‘consultant;or.by‘any local, State or Fed-
‘eral agency.shallibe’kept- tor a period
{ormed 0f’ the wlurc ors mnt\ s n‘ot ulless th{atg» :10; years ?tterl c%mpleuon
F e ; of-“the:sanftary. survey -involved. .
t!ox: Z&‘i‘{,",‘:g‘:&’,‘,?ﬁ?‘,‘n‘{‘ﬁ&“},’ﬁo *-«(d)'Records corfcerning. a variance or
ablyxdaimed to"zlnlorm*‘tully,,zhe‘m §5 (exX emptlon .granted -to; ‘the~system’ shall,
oL exsystem. “The'notice shall>be cons, ;D8 keptifor:s period & less-than™
i¢ ‘u‘rogeu,ebundmytm .Ms “yearsife towinc‘th eexpiratlon,ot'sucb
. nce

htive
‘»sthg ‘publicWhere:appropriate:;or. where .
desizmted by the §itate; biingual.: ‘noticet
be given: N includeabal

D ’ , . :
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Page excerpted from: - Manual for the Inter1m Cert1f1cat1on of Laboratories . .
fd Involved in Analyz1ng Pub11c~Dr1nk1ng water Supp11es, ’
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FREE CHLORINE RESIDUAL AND TURBIDITY ‘ ‘

Free chlorine res1duaT and turb1d1ty measurements do not need to be done in approved
laboratories, but may be performed by any _persons acceptable to the State. There
is, however, a definite.need Tor quality control\gu1del1nes to be instituted-at
the.State level for.these measurements; it is equally important” that systems be in
use to assure validity of data for these critical measurements. If the criteria
"below are met, the States should be able to approve persons performing the measurements.

?
“ >

Free Chlorine Residuat : i . . .

t M " -
-

The follow1ng are. cr1ter1a for.free chlorine res1dua1 measurements. : .

. Method: DPD Color1metr1c Method, described on pages 129-132 in “Standard
Methods for. the Exam1nat1on of Water and-Wastewater,™ 13th edition. - . ,

2% . Sample preservatnon. None; analyses -must be made as soon as practicable, -
or withid®1 hout. Y - .

‘Sample contather: PTast or g1ass. .o
P

Equ1pment DPD Color1metr1c Test Kﬂt, or spectropﬁot’meter or photometer.

Y

-~ .
- S - o .
. . . - L -

Turb1d1ty , ro . - ’

Cr1¢er1a for measuring turb1d1ty are the follow1ng -

- Method: Nephelometr1c, descr1bed on pages 350-353 in “Standard Methods

~ for the Examination of Water and Wastewater," 13th ed1t1on, ‘and on pages .

295- 298 in-EPA's “Methods for Chem1ca1 Analysis of water ¥ and- Wastes." ‘
\‘ .

- Samp1e preservat1on' None, ana1yses must be made as soon as pract1cab1e
or w1th1n 1 hour. . : :

., .
. ~

= - Sample conta1ner*b Plastic or gTass.
~1!L Equ1pment Nephe1ometen L R o : ‘.

: - Calfggat1on of sealed 11qu1d turb1d1ty standard5° Sealed liquid turbidity
‘e standards purchaged from the 1nstrument manufacturer must be calibrated .

against prope prepared and d11uted formazin standards at least every’

4 .months: in‘order to. monitor their eventual deterioration. These standards
should be_replaced when- any major change from the previous calibration ‘occurs. -
Sol1d turb1d1ty standards composed oft plast1q, g]ass or other mater1als .
are not re11ab1e and should not’ be used. . .

o R - A “’WM‘-‘.mmm& .
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tept of laboratory certification, although
. there were a few requasts for clarificatlon of
the role of the certifying authority, Most of
the comuments contained objections to the
concept of requiring turbtdity snd chlorine
residual tests to be performed by certified
iaboratories. The remsining comments ad-
. dressed the cost of certification, the need for
umoeop:hhneuunnd.andtholcmty
of qualified lahoratories. SN
- I8'was the intent of the Administrator
taat EPA would certify at least one labora-
tory in each State with other laboratories to
be certifisd by the State ladoratory- or
taboratortes quAlified to perform this funce
tion. Because of the transient nature of fur-
bidtty and chiorine residual values, it is not
possible for a public water system to collect
samples. and transmit- them to & central
{aboratory for determination of these param-
oters. It was the intant of the Administra-

“~tor that the individual operstors of public

water systems Derform their own. tyrbidity
and chlorine residusl analyses. It would
seem sdvisable. hdwaves, that such oporators
be certified, Approved, or at least minimally

* trained to perform the analytical tasks he-
fore & State could scospt their anslytical
determinations as having enough valldity
tor decisions regarding compliance or non-
compliancs to be made. «

VIL REpoatINg AND Puptic NOTIFICATION
. 1. Reporting. Thers were over 300 come
ments on § 14181, dealing with reporiing

requirements, but only three basic criticisms;
the t-should be Umited

reporting
to those situations which are essential to

enforcament of the regulations; the seotion AR

needs clarifiestion; and the institution of
reporting requirements™ makes” compliance
with the regulations either -difficult or im-
possible. Minor comments included requests
for changes In the 8S-hour and 40-day.
"requirements, Tequests for & cor-
rective action requiremsnt rather than &
reporting requirement, and requests that
Federal agenciés report to the States rather
than to EPA.

Beotion 1418 of the Public Hesith Service
JAct deals with the role of the States in
“{mplementing and enforcing drinking water
regulations. Section 1414 of the Act spells out
‘sctions to be taken if a State fails to assure
enforcemant’ of water Tegulations.

A'State could not effectively comply with the .

provisions of these sections without recetving
regular reports from every public water sys-
tem within its jurisdiction. Monitoring fre-
quencies have been estabilshed, and if. only
violatl of maximum contaminant levels
were the State would not know
whether or not monitoring fraquencies
bean adhersd to. Thus all activities of & sup-
plier of water in connection with thess regu-
{ations are essential to enforcement &¢ the
regulations and must be reportea to the
State. : T
It is apperent from Section 1447 of th

Public Heslth Service Act and the'legls!nuvz
history of the Safe Drinking Water Act that
Federal agencies are to be treated exactly
1ike any other ownar or operator-of & public
water system, excePt in cases involving na-
tional security. Thereforp, the Administrator
belleves that it would be contrary to’the
intsnt of the Act to require Federal agencies

to report only to EPA and not to States with |

primary enforcement responsibility. In the

revision of § 141.31 of thess regulations, no

exemption for Federal agencies from'the pro-
visions of the regulations will be spécified.

9. Pubdlie Notification. Bection 141 33.°the
public notification provision, received s large
number of comments. Of the more than 300
comments. only two approved of this section
as written, Two additional comments cqn-

i

’ ——
.
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talned suggestions for modification, such as,
tor example, to require a second notioce to tell
the public that the condition previoudly re-
ported had now been ocorrected. Every other
comment expressed position to public
notification, either on the basis of diragree-
ment with the concept, on the basis of in-
appropriateness for some types of water sya-
tems, or on the basis of some’ type-of in-
eguity. Most frequently heard - comments

. were: the Stats ‘should have the authority

to notify consumers only if thers I3 an im-
mediats and: significant, threat to -public
heaith; scare tactics will iead to public dis-
regard; notificatior, by radic and TV within
] nable requirement;
notification of the entire-publfc is un
able when only a portion of thé* public is
_involved: and notification by mesns of water
bills 18- ptable, One of-the more con-
structiye comments was- that, while the con»
cept o2*public notification was opposed, the
supplier.of water should be given the-op-

portunity to explsin-the deficlency. . syste

* To explain the intent of Congress in re-
quirtng public notification, the following is
quoted from Housg§Report No. 93-1188: |

“The of this notice requirement is
to educate the pubdlis as to the extent to
which public water syatems serving them are
performing insdequately in light of the obe
jectives and- requirements of this bill. 8uch
public ‘education is deemed essential by the
Committes in order to develop public aware-
ness of the problems facing public water
systems, to.encourage s willingness to sup-
port greater expenditure at all levels of gov-
ernment to assist in solving thesp problems,

d to advise the publio of ;%;onuu or
actual heslth Razards.”

The Administrator agrees that the supplier

“should be given the opportunity to explaln -

the defictency. It was not the intent of Con-
that such notices would be merdly a
flat statement that the water system had
_falled to meet the requirements of the Regu-
1ations. TS quote the House Report further:
»the Commiftes expects that the Adminis-
trator’s regulations would permit public
water systams to give fair explanation of the
significance or seriousness . for’ the public
health of any violation, failure, exemption
or-variance. These regulations should also
permit fair explanation of steps taken by
the system to correct ady problem.” N

to permit that the supplier may use the
notice to explain the significance or seflous-
ness of the violation, to inciude the results

of additional (subsequesit) sampling, and 9 the past practically no monitésing has becn

indicate preventative measures that should
be taken by the public.

As to the unreasonableness of allowing
only 36 hours pior to radio and TV notifica-
tion, this
48 hours and the Administrator believes that
this is sdequate time to prepare such nold-
fication when an.MCL 18 violated.

Time requirements for potification in
_newspapers has been established, The regu-
lations requirs that the fatlure of any MCL
shall be published in a daily newspaper or
newspapers of/ general circulatiorr in the
ares served by, the system, on not less than
three consecutive days, and that such notifi~
cation 15 to be;completed within seven days
after the supplier learnsa of the failure. The
notice shall ;be;provided to radio and tele-
‘vision stations within 48 hours after he learns
of the failure. . o

Publio notice for other fatlures of the reg-
ulations, such as faiture to comply with tests
ing procedures, faflure to comply with moni-
toring requirements, and faflure to comply
with a schedule prescribed pursuant to s
variance or exemption. is to be mado by in-
cluding a natice with the water bills,

. 1
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unreason= -

Tho wording has thaérefors heen modified .

wording has been modified to read-

#0867
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atleast three months ..mr the lupi)uer learns,
of the fallure. Io the event water bills are not

issued, there is & provisioA for using another .

form ot dirgct madl.
The nrovision for malling uotices responds
at least in part to the comment that the

notice should not be made to the entire -

public but only to the portion of the public
using the water. Otherwise, it is true that
notice ‘given in a newspaper of general dis-
tribution, or & radio or television broadcast,
will ‘reach more
by & particular-public water system.

There is no way that this can be avoided,
Bt thers i3 nothjng in'the regulations which
would” prevent the notice from specifying
which person or which area need be con-
cernéd about the notice.

.. The Administrator. agrees that the pro-
posed public notice Provisions are inappro-
priate for non-community water systoms. No+
tices In the locsl thedis and In watet bills
will not have the intanded effect with these
s serving transients or intermittent
users, Therefore, § 141.32 has been revised to
includa s provision for other types of notifi-
cation. subject to approval by the State, for
non-community wster systems. Envisioned
here are such types of notification as a
postér or sign near the drinking fountain
of a facility serving the trayelling public, or
a handbill amm_mm to tactory workers, .

., VIII. EcoNoMIC CONSIDERATIONS

sle than those sffected |,

. There were over 100 comments on the eco~

nomic sspects of the regulations. The two
most frequent comments were that the esti-
mates in the presmble wers much too lows
and that the economic impact on the smaller
water utilities would be severe. The correc-
tive mesasurs suggested in most Casep was
fhat EPA should give grants to the public
water systems or should provide funds to the
States to pay for monitoring. In general, the
commesnts contsined criticisms of the regu-

“lations in that they were termed “not cost = *

effective.”

It was the intent of Congress that the bulk ’

of the costs associated with the Safe Drink-
ing Water Act would be botne by the tndt
vidual public wsater. systems and thus the
consumers, Of all the comments on the cost
of & program to improve the quality of drink«
water, it is noteworthy that only one
comment stressed the benefits to those con-
sumers. .
There I8 no doubt that money will be spent
for incressed monitoring. This is particularly
true for the smaller water systems, where in

performed, These very amall water systems
are the ones which most need improvemient,
80 it can be expectsd that the costs will be:
proportionately higher for the small.systems
when compared with larger systems. On a per
capita basis, since so few customers are In-
volved. the costs wiil be disproportionately
higher for the smaller systems. Congress did
not intend that the menttoring coste for
.these syatems would be subsidized. Rather,
%grest hoped that many small systems
d e consolidated into larger systems, so
that the costs would be shared by a larger
nuﬁbor of consumers, and so_that improved
drinking water quality uld more casily
Dbe afitained.
A cost and econoinic analysis of the, mont-
. toring requirements are ‘attached as Ape
Rendlx B. . 2

IX. OTHER COMMENTS

1. Siting. Ot the more than 70 comments
on § 141.41, siting requirements, most eitlier
wanted the'section deleted or else tlarified
in some way. The criticisms were that the re-
quirements for siting were not realistic, that

within the terms used needed definitlons, that State
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