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RIECOMMENDATIONS, CONCLUSIONS, AND FINDINGS

To investigate public water supply systems in the United States, _
the Bureau of Water Hygiene of the U. S. Public Health Service, with
the cooperation of State and local health departments, and water
utilities, conducted a nationwide Community Water Supply Study (CWSS)
during 1969 in eight geographically distributed Standard Metropolitan
Statistical Areas (SMSA) and the State of Vermont. The study included
the Cincinnati SMSA with 64 public water supply systems.

Each numbered paragraph of this section includes a recommendation
supported by lettered conclusions and findings derived from the facts
collected in the study. TIigures quoted are to the nearest one percent
or the nearest 1,000 persons. Conclusions and findings which do not
directly support specific recommendations are listed under the heading
"General Conclusions." Summary data are found in Table 4 on page 2k,

I. More emphasis should be placed upon the public health surveillance

of public water supply systems. This should be accomplished by in-
creasing Water Supply Program staffs of State and local health departments.
Increased State surveillance should be directed to:

a. Adequate quality surveillance in accordance with State and
local policies.

b. Annual visitation and sanitary survey of public water supply
systems by the appropriate regulatory agency. Present visits
often do not include a complete sanitary survey of the systems
visited. -

c. Planning for future development.

A. Health surveillance needs. to be improved over the community water
supply systems of the Cincinnati SMSA. With 11 parameters considered
for each system, the Kentucky systems had six systems with no un-
satislactory parameters, eight with one to three unsatisfactory
parameters, and one with more than three unsatisfactory parameters
(Wilder was not rated). The Indiana systems had three with no un-
satisfactory parameters and four with from one to three unsatisfactory
paramcters. The Ohio systems had 11 with no unsatisfactory parameters,
17 with from one lo three unsatisfactory paramcters, and five with

more Lhan three unsatisfactory parameters. Recent sanitary surveys
(within the last three years) were reported for 27 of the 56 community
waler supply systems.  Nincteen of the 29 which did not report recent ©
sanitary surveys were systems which purchasced water rom other systems
and only maintained a distribution nystem.

b, bpecial water supply systems serving trailer parks, water haulers,
and institutions are inflrequently checked for bacteriological safety,
are not under Statc surveillance, and often have scrious sanitary
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defects. The eight systems in this group had six with from one to
thrce unsatisfactory parameters and two with more than three unsat-
isfactory parameters. Trailer parks and institutions by State policy
are not subject to the same requirements on sampling, surveillance,
and operator certification as community water supply systems.

II. Operator training should be expanded and water works operators
should be made aware of the importance of partlclpatlng in avallable
training courses

A. Adequate technical training is lacking. With the exception of
the larger systems, such as Cincinnati, Ohio and Newport, Covington,
and Kenton County Water District #1, Kentucky, the majority of the
operaling personnel of the systems surveyed had little short course

or technical training, other than on-the-job training, in the opera-
tion and management of community water supply systems. Most operator
experience and capability has been obtained through'on-the-job
experience. Such experience does not necessarily adequately prepare
the operator to meet the changing conditions which may be faced by any
system.

III. Effective cross-connection centrol programs should be developed
for the elimination of sanitary defects in communlty water supply
systems.

A. In general, effective programs for the elimination of hazardous
cross-connections are not provided by the water works industry in the

Cincinnati SMSA. One community water supply system reported a positive
policy and program for the detection and elimination of hazardous
cross-conncctions. Most community water supply systems rely upon
building inspections which are conducted on new construction and ma jor
remodeling only, with no periodic routine inspections of potentially
hazardous users.

IV. laboratory capabilities should be increased for both State and
local facilities.

"A. Adequate chemical analysis is not done for most systems. Chemical
analyscs {or the constituents limited by the Drinking Water Standards
had not been obtained for 37 community systems (66%) as judged by the
surveying engineer. Actually, probably no system has periodic analyses
done for all of the constituents listed in the btandardu. This is
primarily “due to a lack of laboratory resources.

V. Major ohortcomlngs in water supply operating practices should be
corrected.

A. Adequate safety provisions for the handling of chlorinc gas werc
penerally lacking. Twenty-one of the %1 systems using gas chlorina-
tion did not have adequate provision for protection 4pAJn,1 the hazavds
of ‘use of c¢hilorine gas.



B. The bacteriological sampling programs for many community water
supply systems were inadequate in numbers of samples taken and in
representaltion of the distribution system. Thirty-four systems did
not have rccords of adequate numbers of samples taken. Many of the
small supplies took samples from [ixed locations not representative
of the distribution system (usually taken in the middle of town or
at the trecatment plant).

C. The maintenance of adequate (0.1 ppm or greater) chlorine residuals
in distribution systems was not practiced by many systems. However,

by comparing the results by State portions of the SMSA, the following
variations in this practice by State can be noted:

a. The Indiana systems (four ground water supplies serving seven
distribution systems) averaged a chlorine residual of 0.9 ppm
with no samples falling below O.1 ppm.

b. In Kentucky, which requires chlorination of all community water
supply systems, one ground water and four surface systems served

16 distribution systems. Three systems, including Silver Grove
which did not chlorinate, did not carry chlorine residuals of 0.1
ppm or greater throughout the distribution system. These systems
served 9,000 people. Adequate chlorine residuals were found for

1% systems serving 213,000 people or over 96 percent of those
served by community water supply systems in the Kentucky area.

c. In Ohio four surface and 24 ground water sources served 33
distribution systems. Three systems serving 4,000 people did not
provide chlorination. Chlorine residuals were not taken for four
systems which served 41,000 people. Chlorine residuals taken on
the remaining 26 systems demonstrated that only six systems were
maintaining a residual of 0.1 ppm or greater throughout their
distribution systems. These systems served about 45,000 people

or less than 5% of the population served. The 19 systems which
were not found to maintain adequate chlorine residuals throughout
their distribution systems served 996,000 people. Therefore, over
91 percent of the people served by community water supply systems
in the Ohio portion of the Cincinnati SMSA were being served by
systems which did not maintain adequate chlorine residuals through-
out their distribution systems. The Ohio State Health Department
recommends that community water supply systems provide 0.2 to 0.4
ppm of chlorine throughout the distribution system. :

“d.  For the entire Cincinnati SMSA not more than 2% percent of
the population was being served by systems providing adequate
chlorination throughout their disbribution systoms.
D.  Cheeck samples for chlorine residuals are not taken often enough by

small system operators.  The minimum of a daily sample was not practiced
by 25 systems. . ’

V. Morc adequate funding for management, operation, and improvement
of water supply facilities should be provided. :

- 3 -



A. The sanitary surveys noted various equipment and structural defects
which could be corrected by capital improvement. Those defects
considered serious enough to downgrade a system were of the following
general description:

a. Inadequatc source protection (22 systems)

b. Inadequate treatment capability (8 systems)

c. Low pressure areas (6 systems)

d. Poor maintenance (12 systems)

VII. Where practical, all community water supply systems
fluoridation.

should provide

A. Tew of the residents of the Cincinnati SMSA receive the benefits of
Iluoridation. Despite mandatory fluoridation in the State of Kentucky
for cities serving more than 3,000 people, Newport and Covington ,
5till do not fluoridate. Only 10 of the SMSA systems serving 96,000
people (less than 10%) {luoridate. This is likely to change, however,
after Stalte action against Covington and Newport and implementation of
the new Ohio fluoridation law.

VIII. The proliferation ol small systems should be discouraged.
Where possible existing small systems should be merged with large
systems and new service areas should be served by the larger systems.

A. Small community water supply systems (those serving less than
10,000 people) present more risk to the consumer than those serving
more than 10,000 people. Table 1 shows there are 4l such systems
serving 134,000 people or 10 percent of the people served by community
water supply systems in the Cincinnati SMSA.

Table 1 - Evaluation of Systems

Population

No unsatiofactory
Parameters**

1 to 3 unsatis-
factory parameters**

More than % unsatis-
factory parameters**

Served Systems Population Systems Population Systems nguiatlon
>1.0,000 - - ly 101,900 9 1 ,olm,ooo
Y, 000-1.0,000 1. 6,500 6 55,200 % 21,500
1,000=1,000 3 5,680 19 h(y,0%0 7 19,870
<1 ,0007 » 2h0 l 4,260 2 1,290
Potnl f 1o, h2o 29 1.80,390 20 1,090,660
4 Wilder (650 people) was not surveyed
** Bleven parameters considered

Twelve scrving 4%,000 pcople (32% of those served by small systems)
Twenty-five serving 78,000 or 5% of

had no unsatisfactory parametcrs.




those served by small systems had from one to three unsatisfactory
parameters and present intermediate risks to the consumer. Six serving
12,000 (9%) present high risks to the consumer and had more than three
unsatisfactory parameters.

B. Systems serving less than 10,000 people are morc likely to be
poorly maintained and operated than those serving more than 10,000
people. Eleven of the 44 systems serving less than 10,000 people were
poorly maintained. Only one of the 12 systems serving more than 10,000
people was poorly maintained.

C. Large community water supply systems (those serving more than
10,000 people) normally present low or acceptable risk to the consumer.
Eight of the 12 systems in this population group had no unsatisfactory
parameters serving 1,048,000 people. Four systems serving 102,000
people had from one to three unsatisfactory parameters.

D. People served by small systems usually pay more per 1,000 gallons
than people served by larger systems. The data shows 850,000 people
pay %5 cents per 1,000 gallons (Cincinnati), 214,000 pay 69 cents

per 1,000 gallons (20,000 to 100,000 populations), 95,900 pay 85 cents
per 1,000 gallons (10,000 to 20,000 populations), 58,200 pay 77 cents
per 1,000 galilons (5,000 to 10,000 populations), and 65,100 pay $1.16
per 1,000 gallons (less than 5,000 populations). The increased costs
for smaller systems reflect thg,gosts for source development, treatment,
maintenance, operation, and bill;ng which must be. shared among fewer
Users.

IX. General Conclusions and Findings

A. Considerable growth of the areca served by community water

supply systems can be expected for the Cincinnati SMSA. Ninety-one
percent (Table 2) of the population of the Cincinnati SMSA is served by
community water supply systems. The areas that, at present, are not
served by a community water supply system are fringe areas (70 percent‘
of the SMSA, Figure 1) that are rural in nature and sparsely populated
to the extent that it would not be economically feasible for such a
system to serve them at this time. The development of these rural
sparsely-populated areas will encourage the creation of new community
water supply systems and/or the expansion of existing systems to serve
these areas. '

B. Most of the people served by community watcer supply systems receive
water from systems with no unsatisfactory parameters. Twenty systems
serving 1,091,000 people (85% of those served), had no unsatisfactory
parameters. Twenty-nine serving 180,000 (14% of those served) had

from one to three unsatisflactory paramcters. 8ix serving 17,000 peoplce
(1% ol those served) had more than three unsatisflactory parameters.



Table ¢ - Populations Served by
Community Water Supply Systems

County in Total Total Community Percent

Cincinnati SMSA Population Served Systems Served?
Dearborn 29,0003 20,040 7 69
Total in Indiana 29,000 20,040 7 69
Boone 28,4004 | 21,600 3 76
Campbell 86,'7OOLl 85,800 6 99
Kenton 123,L+00L+ 115,340 7 9l
Total in Kentucky 238,500 222,740 16 93
Clermont 105,600 54,870 10 52
Hamilton 950,000 940,710 11 99
Warren 86,600 45,760 12 5%
Total in Ohio 1,31 200 1,041,340 33 91
Total in SMSA 1 408,700 1,284,120 56 91

1. As determined by evaluation of study data
2. To the nearest 1%
%. Based on 1966 estimate (Rand McNally Road Atlas)

k. Based on 1968 estimate Ohio Kentucky Indiana Regional Planning Authority
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.. presence of coli{orms.

C. Most of the large systems use surface water streams as a source,
while small systems (those serving less than 10,000 people) use ground
water. This is predictable since ground water normally is less costly
to develop for drinking water use and where available 1s used until
the volumes required no longer make the use of ground water economical.

Table % - Sources of Water Utilized

Population Served Ground Surface***
& 1,000 6 (L4**) 3*
1,000-5,000 16 (3**) 9 (5*%)
5,000-10,000 9 1*
10,000-20,000 5 -1
220,000 0 6 (2*)
Total 36 (7**) 20 (12*)

*System purchases water from a system serving » 20,000 peoplé
**System purchases water
***Includes Wilder

D. In general the ground water and surface water resources in the area
comprising the Cincinnati SMSA appear to be adequate in quantity for
present and expected future demands. The majority of the smaller
community water systems utilize ground water as a source of supply. Of
the systems using ground water (36) three did not report an adequate
guantity of ground water. The construction of additional wells would
in all probability satisfy the needs of these three systems.

E. The raw water quality for surface water has changed 1ittle over the
past five years in the opinion of water treatment plant officials. No
changes in raw water quality were reported at Batavia, Covington,
Newport, Walton, and Williamsburg. Increased turbidity was reporﬁedl
at Bethel. The construction of a new dam above raw water intakes
reportedly slowed the Ohio River, reducing chlorine demand and taste
and odor problems for Cincinnati. Improved water quality was also.
reported by the Kenton County Water District #1L. One surface water
source serving 8 systems had excessive mangancse content .
'« The chemical quality of the pround water is not uniformly acceptablce.
'or nine of the 29 pground watoer sources manganese, lron, nitrate or
total dissolved solids concentrations exceeded recommendations of the
Standards. Bacteriologically *he greiund water appeared, to be of
‘excellent quality. Of tho tousl v of raw grcocund water samples
collected during the survey arsl examirned bacteriologically, only those
{rom wells whose construction provided inadequate protection showed the

G. The cost of water ap: : +wc affect the usé of water (Figure 2).

Families appear to be ~ru. LI -0 vt gore tpan ﬁl0.00‘a month
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for the water they use. Costs ranged from $2.50 to $12.70 per four
person family per month with L2 systems providing water to four
person families at costs ranging from $4 to $10 per month. The six
systems which supply water at costs greater than $10 are generally
the newer systems or recently improved systems which have high

-amortization costs to meet. The six systems which supply water at
"costs less than $4 can be characterized as those systems which

amortized their capitalization debt long ago, which purchase water at
low cost from another system and which do little more than bill
customers.

H. Finished water Quality has not been shown to be hazardous

to health by any of the analyses done for the study (no samples
excceded the Bacteriological or Mandatory Standards). Bacteriological
histories, however, for one year preceding the study showed coliform
levels exceeding the Standards for 11 systems serving 36,000 people.
Analyses for the study showed 13 systems serving 108,000 people had
only fair water quality (samples exceeded the Recommended Standards).
In addition, taste and odor qualities arc known to be less than good
for five systems using surface water to serve 1,049,000 pcople.

0D
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INTRODUCTION

The purpose of the Community Water Supply Study (CWSS) was to
determine if the American consumer's drinking water met the Drinking
Water Standards.* To obtain nationwide coverage, the Bureau of Water
Hygiene of the U. S. Public Health Service initiated the CWSS in
February of 1969 in nine areas across the country. The field work for
the CWSS was conducted by the Bureau of Water Hygiene, in cooperation
with the State and local health departments and the water utilities.

This study was designed to give an assessment of drinking water quality,
water supply systems, and surveillance programs in urban and suburban
areas in each of the nine regions of the Department of Health, Educa-
tion, and Welfare. These areas were selected to give examples of the
several types of water supplies:in the country. A whole Standard
Mctropolitan Statistical Area (SMSA) was the basis of each study,
cxcept in Region I where the entire State of Vermont was included,

with evaluations made on all public water supply systems, as defined
herein, in each study area. This coverage allowed an assessment of the
drinking water quality of the large central city, the suburbs, and the
smaller communities located in the counties in the SMSA, and the
interaction between them.

Specifically, the objectives of this study were accomplished by determin-
ing whether or not:

1. The quality of the urban and suburban American consumer's
drinking water in the selected study areas exceeded.the Constituent
Limits of the Drinking Water Standards (DWS);*

2. The water supply systems supplying this‘drinking water to the
consumers were essentially free from major deficiencies;

3. The bacteriological surveillance programs over these water
supply systems meet the established criteria (see page 15).

The authority for the Community Water Supply Study is found in Title
111, Part A, Section %01, Public MHealth Scrvice Act, amended.(!t?
V. 5. Co 2. '

"See. %0L - The Surgeon General shall conduct in the Service,
and encourage, cooperate with, and render asslctance to other
appropriate public authorities. screntific institutions, and

scientists in the conduct of, and promote the coordination of,
research, investigations, experinents, demonstrations, and

studies relating to the causes, Jdiagnosis, treatment, control,
and prevention of physical : mental diseases and impailrments

of man, including water pu:. ‘ication..."
*1962 U. 5. Public Healthr 3Zcrvice Drinking Water Standards; PHS Publ.
No. 956, Superintenicat o ¢ uments, Government Printing Office,

Washington, D. C. 20402, <7 uo.



SCOPE

Public water systems in the United States numbered over 19,000 serving
some 150,000,000 when last inventoried in 1963.* The remaining
50,000,000 people had private water supplies. Most of the public

water systems were small, about 85 percent serving 5,000 or less people.
About half of the public was servedly about 18,800 systems that each
served 100,000 or less persons and the other half (77,000,000) were
served by about 400 larger systems. About 75 percent of the public
water systems have ground water as a source, while 18 percent use
surface water. The remaining 7 percent use a mixture of ground and
surface water. :

Systems Studied

This study covered 969 public water supply systems, including 885
community water supply systems (91.3% of the total) and 84 special
water supply systems (8.7% of the total). For this study the following
definitions of the systems were used.

PURLIC WATER SUPPLY SYSTEM - A water supply system includes the
works and auxiliaries for collection, treatment, storage, and
distribution of water from the sources of supply to the free-
flowing outlet of the ultimate consumer. Water supply systems were
included in this study, if they had 15 or more service connections
and/or scrved 25 or more consumers.

Special Water Supply Systeha - are those systems erving trailer
and mobile home parks, and institutions with resident popula-
tions. ' :

Community Water Supply Systems - are all other systems studied .
in an SMSA.

Studz Area

The details of the study area and the definition of Standard
Metropolitan Statistical Area (SMSA) are given below.

STANDARD METROPOLITAN STATISTICAL AREA - The boundaries and tiltles
ol standard metropolitan statistical areas are established by the
Bureaun of the Budget with the advice of the Federal Committec on

Standard Metropolitan Statistical Arvcac. An SMSA is a county or
frroup of contiguows counties, whoch contains at least one cily
ol LO,000 inhabltant: or mooc or "Lwin eitics" with a combined

populabion of at least 50,000, in addition to the county, or

*Statictical Summary of Municipal Water Facilities in the United
States, January 1, 196%: PHS Publ. No. 1039, (overnment Printing Office,
Washington, D. C. 1965, 66 pu. ' ' '



counties, containing such a c¢ity or cities, contiguous counties
are included in an SMSA if, according to certain criteria, they
are essentially metropolitan in character and are socially and
economically integrated with the central city.

The Cincinnati, Ohio SMSA was selected to represent those portions of
mid-America using surface water receiving a considerable amount of
industrial discharge in addition to municipal wastes and agricultural
runoff.

This SMSA includes Dearborn County in Indiana; Boone, Campbell, and
Kenton Counties in Kentucky; and Clermont, Hamilton, and Warren Counties
in Chio. Figure 3 shows the approximate location of each of the
community water supply systems studied. Table 2 (page 6) shows the
population for each county of the SMSA, the population of each county
served by community water supply systems, and the percent of the
population of each county served by community water supply systems.
Summary data on the systems studied are tabulated in Table 4 on page 24.
As to location and population served Table 4 shows:

12 supplies serve more than 10,000 people (total of 1,150,000)
7 in Ohio serving 952,000
5 in Kentucky scerving 198,000

10 supplies secrve 5,000 to 10,000 people (total of 63%,000)
7 in Ohio serving 46,000

2 in Indiana. serving 11,000

1 in Kentucky serving 6,000

25 supplies serve 1,000 to 5,000 people (total of 66,000)
in Ohio serving 42,000

in Indiana serving 7,000

in Kentucky serving 17,000

in Ohio serving 2,000
> in Indiana serving 1,000

5
3
7
9 supplies serve less than 1,000 people (total of 5,000)
L
2
% in Kentucky serving 2,000

joe

special supplies serve trailer parks and institutions
in Ohio
in Kentucky

NN |



Figure 3 - location of Community water Supply Systems in the Cincinnati SMSA
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EVALUATION CRITERIA

Fach water supply system was investigated on three bases: 1) drinking’
water quality was determined by sampling the finished and distributed
water and returning these samples to the laboratories of the Bureau

of Water Hygiene for bacteriological, chemical, and trace metal
analyses, 2) the status of the water supply system facilities was
determined by a field survey of the system and the gathering of data
on three standard forms, four items were chosen to represent major
problems; a) source(s), b) treatment, if any, c) distribution, and

d) operation; 3) the status of the surveillance program over the water
supply system was evaluated by obtaining bacteriological water quality
data for the previous 12 months of record from State and county health
department files. '

Water Quality Criteria

Water quality was Jjudged either:
(1) Not to exceed the Constituent Limits of the DWS (hereafter called
met Drinking Water Standards) or,
(2) To oxceed at least one "recommended" Constituent Limit (some
are aesthetic parameters), but did not exceed any "mandatory"
Constituent Limit (hereafter called Exceeded recommended, bul not
mandatory limits) or,
(%) To exceed at least one "mandatory" Constituent Limit (hereafter
called Exceeded mandatory limits).

The limits for the constituents measured in this study are summarized
below.

Physical Constituent Concentration Limits taken from the 1962 U. S.
Public Health Service Drinking Water Standards for constituents measured:

RECOMMENDED LIMITS

(If the concentration of any of these constituents are exceeded, a
more suitable supply or treatment should be sought.)

Constituent Limit

Alkyl Benzene Sulfonate
(Measured as methylene-blue-
active substances) G.5 me/l

- 15 -



Constituent Limit
Arsenic 0.01 mg/1*
Boron 1.0 mg/1**
Chloride 250 mg/1
Color 15 units
Copper 1.0 mg/1
Carbon-Chloroform Extract (CCE) 0.200 mg/1
Cyanide 0.01 mg/1
Fluoride '
Temp. (Ann.Avg.Max.Day, 5 years
or more) ,
50.0-53.7 1.7 mg/1
53.8-58.3 1.5 mg/1
58.4-63.8 1.3 mg/1
6%.9-70.6 1.2 mg/l
70.7-79.2 1.0 mg/1
79.3-90.5 0.8 mg/1
Iron 0.3 mg/1
Manganese 0.05 mg/1
Nitrate 45 mg/1
Radium-226 3 uuc/1 (pc/1)***
Strontium-90 10 uuc/1 (pc/l)***
Sulfate 250 mg/1 »
Total Dissolved Solids (TDS) 500 mg/1
Turbidity o
Untreated’ . 5 Units
Treated by more: than dlslnfectlon 1 Unit
Zinc ‘ ' - 5 mg/l

*Although the recommended arscw. i concemtration is 0.01 mg/1,, because’
of interfesrences in some water., the concentration of arsenlc ‘was'
only determined to be less thar 0.03 mg/1. ‘For the purposes of. thlS
study, these waters were cons;de' ;0 a0t to exceed the recommended
standard. : CT
**Proposcd for 1nclu51on in +“c Drlrklng Water itandardu.

***#1f these limits are exceeder: rer to Section 6.: of Lhe DWu..



MANDATORY LIMITS

(If the concentration of -any of these constituents are exceeded, the
further use of this water for drinking and culinary purposes should

be evaluated by the appropriate health authority because water of

this quality represents a potential hazard to the health of consumers.)

Constituent

Arsenic

Barium

Boron

Cadmium .

Chromium (hexavalent)

Coliform organisms (Measured
by membrane filter technique)

Cyanide
Fluoride -
Temp. (Ann. Avg Max. Day ~ 5 years
or more)
50.0-53%.7
53.8-58.3
- 58.4-63.8
63.9-70.6
70.7-79.2
79.3-90.5
Gross Beta activity (in the
absence of a or ur—90)
Lead
Sclonium
Silver

*Although tlhie recommendcﬂ arsenic concentration is:0.01- mg/1, because

" Limit

0.05 mg/1

1.0 mg/1

5.0 mg/1**

0.01 mg/1
0.05 mg/1

Fails std. if:

a) Arithmetic average

of samples collected
greater than 1 per 100 ml

b) Two or more samples
(5% or more if more than
20 examined) contain
densities more than

4/100 ml
0.2 mg/1
2.4 mg/1
2.2 mg/l
2.0 mg/1-
1.8 mg/1
1.6 mg/1
1.4 mg/1

1 000 uuc/1 (po/l)***
0.05 mg/1

0.01 mg/1

0.05 mg/1

of 1ntorfercnceo in some wzisis, the concentration of arsenic was

only determined to be less than 0.03 mg/l.

study, these waters were con51de”ed not to exceed the recommended

standard.

**Proposed for inclusion in tne Drlnklng Water Suandards.

***If these limits are exceeded

- 17 -
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For the purposes of this



Facilities Criteria

Source, treatment, operation, and distribution facilities were judged
either:

1) To be essentially free from major def1c1en01es, or B
2) To have one or more of the following major deflclenc1es (where:
applicable) o

a) Inadequate source protection- (in absence of dlslnfectlon,
treatment, or buying chlorlnated water or if. treatment plant-
‘bypasses exist)
b) Inadequate dlslnfectlon (if dlSlnfectlon practiced)
¢) Inadequate control of disinfection (if practiced or if
purchasing chlorinated water)
d) Inadequate clarification capabilities (1f clarlflcatlon
practiced) - ‘ :
e) Inadequate control of ¢clarifification (1f clarification
practiced) ; .
. f) Inadequate pressure (&20 psi) in some or: all areas of the
distribution system .
g) Inadequate maintenance

Bacteriological Snrveillance Prograh Criteria

The bacterlologlcal survelllance program over the water supply sygtem
was judged. either:

1) To meet the following crlterla or, ' :
2) Not to meet one or more of the follow1ng,

a) Collection of 70 percent or more of the required number*

of bacteriological samples durlng the previous - 12 months of
. record. . ’

b) Collection of samples for no 1ess than nine months

c) Passing the bacteriological quality standard* during the

previous 12 months of record. ;

*See pages 3-6 of .the Drinking Water Standards

-8 -



METHODS

Field Survey

The.regional office staff, in cooperatibn with the State and local
health:department officials prepared a listing of all known public
water supply systems meeting the definition adopted for this study.
The 1ist' contained the system name, address, name of the superin-
tendent or person in charge, indication of size and the telephone
number.” The list was cross-checked with community and subdivision
names to eliminate duplication and establish those areas for which
the water supply facilities were apparently unknown.- A Form PHS- 682,
Report of Water Supply Used on lInterstate Carriers, was prepared for
each system from State and local health department records. The
completed list became the basis for work schedules for the field
engineers.

Actual field surveys were made by one of the 18 PHS engineers from
headquarters and the regional offices that made up the field staff.

At the option of State and local health department staff members, they
made surveys with the PHS engineers. (The staff of the field office
made appointments by telephone, for the surveys, one to seven days in
advance )

During the field survey, the engineer completed Forms ECA-19 Municipal
Water Supply Sanitary Survey, to provide information on source; treat-
ment; operation; laboratory control; personnel; distribution;
surveillance practices; planning for improvements; and water rates.
Examples of the standard forms are in the Appendix.

Sampling Program

The following samples were collected and dispatched to.various Bureau
of Water Hygiere laboratories: -

1) Raw water , »
One sample for bacteriological analygis.

2) * Finished water ready for distribution
ffour or five samples for chemical analyses as foJlowu

a) 2¥pgallon samplc to the Northeast Water Hygicne Taboratory.
This was a grab :ann}< for mcest ground water and small

sarface water treatment plarts, but where poussible a Lh-day
- composite was th«n. Thee To’lowing analyses were made on

this swnple: ' ‘ o

Arsenic o ) ‘Sulfate
“Boron MEAS “TDS

Chloride Mitrate . Turbidity

~ Color Seleoriam



b) 8-o0z. aliquot sample for trace metals analysis was taken
out of sample 2)a) abovc and sent to the Cincinnati Laboratory.
The following analyses were made on this sample:

Barium Copper Manganese

Cadmium Fluoride Nickel

Chromium . Iron Silver

Cobalt Lead Specific Conductance
Zinc

c) 1l-gallon sample for radioactivity analyses was sent to

one of the three Bureau of Radiological Health laboratories.
It was collected in the same manner as sample 2)a) above. The
following analyses were made on this sample:

Specific gamma emitting radionuclides

(1131, ¢s137, Balko)
Gross Alpha
Gross Beta
Radium-226, if gross alpha exceeded 3 pc/1
Strontium-90, if gross beta exceeded 10 pc/l
Tritium - (run on 10% of samples)

d) l-gallon sample for pesticide analysis to the Gulf Coast
Water Hygiene Laboratory from surface water supplies plus
those ground water supplies where sampling was specifically
requested by the State or cournty health officials. It was
collected in the same manner as sample 2)a) above. The
following analyses were made on this sample:

Aldrin Dieldrin Heptacalor Epoxide

Chlordane Endrin Lindane

DDT Heptachlor Methoxychlor
Toxaphene

e) 1 activated carbon monitor sample to the Cincinnati

Laboratory from 110 selected water supplies, 9% of which

were from surface sources. Carbon chloroform extract (CCE)

and carbon alcohol extract (CAE) concentrations were determined
from this monitor. ‘

%) Distribution Syntom ‘

vampl e for bacteriolopicsd and trace metal analysces at the ratoe
ol 10 percent of the mmbor regoired by Fipgure 1, of the DWS,
with a mirimin of Lwo cacii rom any systenm.

laborutory Procedures
Bacteriological

All samples were collected in S-oz. sterile, plastic, wide-mouth,
screw-capped bottles which covwtained 0.2 ml of a 10% solution of

PN
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sodium thiosulfate as a dechlorinating agent. This concentration of
thiosulfate was sufficient to neutralize a sample containing about

15 mg/l residual chlorine, an amount above any residual that was
present. Refrigeration of all samples was required during transporta-
tion back to the laboratory. Maximum time between collection and
analysis did not exceed 30 hours. The bacteriological procedures were
those of Standard Methods.*

The membrane filter (MF) procedure was used for total coliform detection
in this study for three reasons. One, larger volumes (100-ml portions)
of distributed water could be examined than with the MPN technique;
two, the MF procedure yields more precise results; and three, less
processing time would be involved per sample, so reexamlnation of many
of the samples could have been made within the 30-hour time limit

1f required. All potable and source water samples were examined

for total coliforms using M-Endo MF broth, incubated at 3500 for 20-2k
hours. Because raw water quality varied with its source, three decimal
sample portions were filtered, the volume being determined by the
estimated water guality.

Any coliform colonies detected in the examination of a sample were
further veriféed by transfer to phenol red lactose for 24- and 48-hour
periods at 35 C incubation. All positive phenol red 1actoge broth
tubes then were confirmed in brilliant green lactose at 35 C for
verification of total coliforms and in EC medium at 44.5°C for detec-
tion of fecal coliforms. This procedure further confirmed the standard
total coliform MF test and supplied additional information on the
potentially hazardous 1ndication of the presence of fecal coliform in
those public water supply gystems.

Basic knowledge was also needed on the general bacterial population
of potable water. Therefore, the general population of bacterial
count (plate count) was also made on all distribution system samples.
Sample portions of 1 ml and 0.1 ml in plate count agar (Tryptone-
Glucose-Yeast Agar), incubated 48 hours at 35°C were sufficient to
yield the desired data.

Chemical
The five samples, as noted above, taken to determine the chemical
quality of the finished and/or distridbuted water were analyzed as
follows:

Sample 2)a), General Chemistry.

These constituents were gencrally determined by Standard Methods,

except as listed on the iollowing pagce.
*Htandard Mothods for bhe cominabion of W o and Wastewatoer, 1/.th
fid., APHA, AWWA, and WPCI. Awnerico Pablic Health Ascoc. New York,

N.Y., 1965. 796 pp.



Barium

No standard method existed at the time this study was undertaken.
An atomic absorption procedure, which will appear in the next
edition of Standard Methods, was used and was found acceptable.

The analysis was made only on those samples that had less than
2 mg/1 sulfate because above that concentration the barium precipitates
out of solution.

Chloride

A variation of the potentiometric titration procedure was used, which
is a tentative method in Standard Methods, page 372. Rather than
titrate with silver nitrate to a specified endpoint in millivolts,
using a glass electrode and a silver-silver chloride electrode, a
standard curve was prepared that related millivolts to chloride
concentration. The concentration of an unknown is then determined
from the standard curve. The procedure was just as accurate as the
titration method and was simpler to carry out.

Fluoride

A fluoride electrode method, which will appear in the next edition of
Standard Methods, was used. Precision and accuracy was generally
better than any other method and the method was simpler to carry out.

Sample 2)b), Trace Metals - The atomic absorption spectrophotometer
method was used for all heavy metals (cadmium, chromium, copper, iron,
lead, manganese, silver, zinc, nickel, and cobalt) because its
sensitivity, specificity, simplicity and speed of analysis far exceeded
the usual wet chemical methods. An atomic adsorption method for these
metals will appear in the next edition of Standard Methods.

Sample 2)c), Radiocactivity - These radiological constituents were
determined using standard radiological counting techniques.

Sample 2)d), Pesticides - No standard procedure for pesticide determina-
tions existed at the time the CWSS was undertaken. Gas chromatography
is generally the accepted method of analysis and will appear in the

next edition of Standard Methods. Therefore, this technique was used.

Sample 2)e), Organics (CCE and CAE).- These organic constituents were
determined using standard extraction techniques.

'



RESULTS

For the purpose of summarizing results, the water supply systems were
divided into four categories; 1) those using surface water or a mixture
of surface and ground water as a source; 2) those using wells as a
source; %) those purchasing finished water as a source; and 4) special
water supply systems. In the Cincinnati SMSA 56 community water supply
systems (see note on Table 5) serving about 1,284,000 people were
studied. These systems included 29 using wells, seven using surface
water, one using both surface and ground water, and 19 using purchased
finished water. The eight special water supply systems included in
this report use ground water.

Table 4 gives data on population, unsatisfactory parameters found,
source, average daily demand, and per capita use for the systems
included in this study. Table 5 shows the number of systems in each
source category by the treatment practiced, no treatment, disinfection,
disinfection and clarification or c¢larification. Table 6 shows
treatment practice by comnunity size.

The tables of results showing the findings of the sanitary survey,
the surveillance survey, and the water quality analyses tabulated by
water supply system are shown in Tebles I, 1II, III, IV, V, and VI of
Appendix A and are summarized by Tables 7, 8, 9, 10, 11, and 12.

These tables show the following data:

Facilities BEvaluation: Tables 7 and 8 (see Appendix A, Table II)

Thirty-seven of the 44 community systems serving a population of less
than 10,000 had adequate treatment. FEleven of the 12 systems serving
more than 10,000 persons had adequate treatment.

Generally, chlerination was provided tc the community water systems
and was of adequate capacity. Adequate auxiliary chlorination equip-
ment, however, was not provided by 23 of the 37 source systems. Of
the eight systems serving trailer parks and institutions, four
provided chlorination.

S5ix of the eight surveyed systems gerving a population ol under 1,000
had satisfactory pressure and storage. TFourteen of the 25 systoms
serving a population of more than 1,000 and less than 5,000 had
saticlfactory pressure and ctorage.  Dix of the ten systems serving
populations from 5,000 to 10,000 had smatisfactory distribution oystoems.

The disbribution sysbems: ol 1O yeome of the 12 serving over 10,000

wore sabistactory. 'he spociad cycboms: had fonr satiofactory distribo-
Lion cystems and four unsablslactory distribution sysiems.



Table L4 - Summary Data on Community Water Supplies

SYSTRH POPULAT TON UNSATISFACTORY SOURCE AVERAGE WATER USE
B SERVED PARAMETERS DAILY DEMAND (GPCD)
(see notes)

Population >10,000

- Ohio

1 Cincinnati 850000 : Ohio River 112.60 _ 132

2 Franklin 11000 b Ground 1.50 136
-3 Indian Hill ' 15000 Ground 1.80 120
L M.,G.S. Clermont Co. : 11900 a,e Ground . 0.78 66

5 Norwood B 31000 “See Cincinnati 4,00 129

6 P.U,B., Clermont Co. 18000 . Ground 1.10 61

7 Reading 15000 a,d,h Ground 1.85 123

951900 '

y -Kentu;kz

& Camobell Cc .nty W.D. #1 44000 See Newport 2.43 55

9 Covington : 64000 h . Ohio River 5.46 85
10 Florence - . ' 15000 ‘ See.Kenton Co. 0.75 50
11 Kenton County W.D.. #1 . 40000 : Licking River L.o1 100
12 Newport 35000 Ohio River 3.39 97

' 198000

1149900

Populatien-5000 to 10000

: Ohio

13.Drfd=Hmltn W.D. Warren-Co.. - 5140’ ‘a,g Ground ‘ 0.302 59
Al Harrison . . . 5050 . a,fyh Ground 0.360 71
‘15-Lebanon- - . o .. 6500 ' a,d,e,f  Ground ‘ 1..050 160
16 Lockland 5300 o Ground 1.020 190
1.7 ‘Loveland . 7500 a,b;f Ground 0.570 . 76
18 Mason - - 6200 . ~ ’ - Ground 0.250 Lo
19 -Wyoming 10000 - Ground 0.900° 90



)
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Table 4 (Cont'd)

SYSTEN POPULAT ION - UNSATISFACTORY SOURCE AVERAGE WATER USE
SERVED PARAMETERS : DAILY DEMAND (GPCD)
(see notes) . :
Pop. 5000-10000 cont'd
Indiana.. -
20 Aurora 6300 f Ground 0.517 82
21 Lawrencéburg 5200 f,g,h Ground 0.250 L8
o 11500 - -
Kentucky
22 Ludlow 6010 h See Covington -- --
%3200 -
Population 1000-5000
" Ohio”
23 Addyston 1300 ase,qg Ground 0.04L40 30
2L Potavia 2200 E. Fork Little 0.185 84
' Miami River
25 Bethel 3400 b,g Reservoir 0.180 53
26 Cleves - 5000 Ground 0.330 66
27 Felicity 1460 a,b,c,f,h Ground 0.050 3L
28 Franklin W.D, Warren.Co. 2100 a,e See Franklin 0.065 31
29 Glendale ‘ 3000 a,d,f Ground 0.300 100
30 Lbn=Frkin W.D. Warren .Co.. Lo70 . - a,e,g '~ See Lebanon 0.203 50
31 Milford L4530 =% Ground 0.440 97
32 Morrow . 1600 ’ Ground 0.207 130
33 New Richmond - 3500 d,e Ground 0.240 68
. 3L South Lebanon 2720 a,b,c,g Ground 0.320 - 118
35 Springbore . 3000 a,e,g Ground 0.179 60
36 Waynesville '~ 1800 g Ground 0.200 110
2200 . d E. Fork Little Le

~.37 Williamsburg

L1880

Miami River

0.100



Table 4 (Cont'd)

1570

SYSTzH POPULATION UNSATISFACTORY SOURCE AVERAGE WATER USE
SERVED PARAMETERS DAILY DEMAND (GPCD)
‘ ' (see notes) '
Pop. 1000-5000 cont'd
Indiana
38 Greendale 3300 Ground 0.360 109
39 North Dearborn 2000 See Greendale 0,055 28
LO Tri-Township. 1770 - Ground 0.052 29
o 7070
Kéﬁtuckz
41 Boone Counfy 4800 h See Covington 04220 Lé
42 Bromley 1130 d,h See Ludlow 0.070 62
L3 Cold Spi ings 1900 d,f,h See Covington 0.120 63
L4 Hightand Heights Looo See Campbell 0.130 32
L5 Silver Grove 1500 b,c,e,g Ground 0.060 Lo
L6 Taylor Mill 1500 d,h See Covington . 0,060 Lo
47 wWalton. 1.800 f Two Lakes 0.100 56
16630
85580
Population <1000
' Ohjo
h87Epw§rth Heights? 180 . a;b,c,p,f Ground . 0.005 27
L9 Pennyryl W.D. Warren Co. 990 e : See Springboro 0.026 26
~50-Roachstr W.D. Warren Co. 6&0 7 See Morrow 0.033 52
51 Tw1ghtwee" . 60 _ayc,d,e,f,h 'Ground :
Lo 1870 :
: Indjéna
,52'Djlléboro 950 . e,F See Aurora 0.058 61
53 Elred 520 fe,? See Dillsboro 0,022 42



Table 4 (Cont'd)

‘SYSTEM ’ ’ POPULATION UNSATISFACTORY SOURCE ' AVERAGE "WATER USE
SERVED PARAMETERS . DAILY DEMAND (GPCD)
(see notes) R

~ Pop. <1000 cont'd

Kentucky
54 Mentor W.D. 650 See Campbell Co. - 0.030 Lk
55 Wilder 650 _ No sanitary survey made.- Source is Covington
.56 Winston Park 800 d,f,h , See Covington 0.040 50
: - 2100 :
SLLO .
Special Supplies
Ohio
Lnﬁton Trailer Park 200 b,f Ground
Maple Leaf Mobile Park 200 b,f,h Ground
Mobile Manor Trailer Park - 100 a,c,d,e,f,h Ground
Otterbein Home ) 260 b,c ~ Ground
Shadow Lake Trailer Park 600 a,b,c,f Ground & Reservoir 0.025 L2
uKenthckz
Cra1g Trailer Park ' a,b,f ' Ground
River Ridge Park _ e,f - Ground

Skyline Trailer Park : : : . a,c,d,e f h . Ground

Notes: a. Inadequate source protection
b, Inadequate treatment capabitity
- ¢, Low pressure areas
d. Poor maintenance
e. No daily chlorine residuals taken
f. Inadequate. frequency of bacter1ologlca1 sampl1ng
.g. Poor bacteriological results .
- h, Exceed recommended limits



TABLE 5

WATER TREATMENT PRACTICES BY SOURCE

Type of System {Number of Systems each) Overall System
Surface Wells Wholesale Totals
Water & Finished
: Mixed Water Special
Treatment Practice Source Source Systems Number Percent

Do not disinfect, . 7 '
clarify, or buy, 0 3 : 0 L 7 11
chlorinated water

Disinfection only or buy 0 8 19 2 29 Ls
chlorinated water

Ciarification® and 8 17 0 2 27 L2
disinfection

-

-

Clarification® 0 1 0 0 1 2
without disinfection

System Totals -
Number 8 297k 19 - 8 6L 100

* Clarification is the removal of suspended material by coagulation, sedimentation.and/or filtration.

“*National CWSS report. shows this number to be 31 due to reporting of the Springboro system as two
separate systems and the inclusion of Petersburg Coal Company as a community water supply.
Petersburg Coal Company was dropped from the data included in this report as were the other water
haulers. _ : '



TABLE 6

WATER TREATMENT PRACTICES BY COMMUNITY SIZE

Population Served in Thousands - Overall System
(Number of Systems of Each) Totals
Treatment Practice K .5 05=5 5-10 10-25 25-50 50-100 | > 100 Number Percent

Do not disinfect, R -
clarify, or buy 5 2 0 0 0 0 0 7 11
chlorinated water

Disinfection only or
buy chlorinated water 3 17 L 3 2 0 0 29 Lg

Cltarification® and
disinfections 2 12 6 3 2 1 1 27 42

Clarification™
without dizinfection 0 1 0 0 0 0] 0 1 2

System Totals -
Number _ 10%% | 327%% |1 10 6 4 1 1 6L 100

* Clarification is the removal of suspended material by coagulation, sedimentation and/or filtration.

**These numbers were shown in The National CWSS report as 11 and 33 due to reporting of the Springboro
system as two separate systems and the inclusion of Petersburg Coal Company as a community water
supply. Petersburg Coal Company was dropped from the data included in this report as were the other
water haulers.,



TABLE 7

FACILITIES EVALUATION BY SOURCE

Type of System (A1l data are Overall System
percent of System Totals) Totals

Surtace Wholesale

Water & Finished

Mixed Wells Water Special

Source Source¥ Systems Number Percent
Essentially Free of
Major Deficiencies® 75 L5 50 0 28 Ly
Major Deficiencies 25 55 50 100 35 56
Inadequate source protection
(Lacking disinfection or
buying inadequately disinfected 0 Ls 11 50 19 30
water)
Inadequate treatment (Lacking
disinfection for wells or lack-
ing adequate clarification and/ 13 21 N.A. 63 12 19
or disinfection for surface
supplies)
Low Pressure Areas 0 17 ) 50 10 16
System Total - Number 8 29 18 8 63 100

*See page 18

N.A. Not Applicable.

“~“4dilder not surveyed,




T

TABLE 8

FACILITIES EVALUATION BY COMMUNITY SIZE

Population Served in Thousands

Overall System

(A11 data are percent of Size Totals) Totals
< .5 .5-5 | 5-T0 | 10-25 ] 25-3 50-T100 | »>100 Number “Percent

Essentially Free of ,

Major Deficiencies™ 0 L 60 33 100 100 100 28 Ly
Major Deficiencies* 100 | 59 Lo 67 0 0 0 35 56
Inadequate Source -
Protection 55 25 Lo 33 0 0 0 19 30
Inadequate treatment 55 16 10 17 0 0 0 12 19
l.ow Pressure Areas 55 13 0 17 0 0 0 10 16
System Totals =~

Number 9 32¥) 10 6 L 1 1 63 100

* See page 198

*Wilder not surveyed.




Operation and Surveillance Evaluation: Tables 9 and 10 (See Appendix A,
Table IIT)

The data show that about 1/3 of the systems serving less than 5,000
people have inadequate operation (probably due to the small operating
funds available). Only two of the 22 systems serving more than 5,000
people were poorly maintained.

The surveillance of 29 community systems was rated satisfactory with
25 rated unsatisfactory, and two unknown. Daily chlorine residuals
were taken by 16 of the 22 systems serving more than 5,000 people and
by 11 of the 34 systems serving less than 5,000 people.

Public health surveillance of the water systems was 1lnadequate.

Fleven of the 37 source systems had not been recently surveyed. To
improve surveillance, increasces in the number and depth of regulatory
sanitary surveys, improved operator training, and an increase in the
number of full-time and certified operators are needed. To achieve

the goal of an increased number of sanitary surveys, each of the States
need increased funding and numbers of positions within the public water
supply programs of the State and local regulatory agencies. ‘

Bacteriological Surveillance: Tables 9 and 10 (See Appendix A, Table IV)

No system serving fewer than 1,000 persons collected adequate bacterlologlcal
samples. Seven such systems collected samples less than nine months.

Twelve of the 25 systems serving populations between 1,000 and 5,000 persons .
were not collecting a satisfactory number of samples. Six systems

- either had collected samples in less than nine of the past 12 months

or had no records. Seven of these systems were not maintaining an

adequate chlorine residual in the distribution system as determined by

the averages of the samples taken during the survey.

Seven of the ten systems scrving a population between 5,000 and 10,000
did not collect a sufficient number of bacteriological samples from the
distribution system during the past twelve months. One collected
samples less than nine months out of the last 12 months. Six were not
maintaining an adequate chlorine residual as determined by the average
ol the samples taken during the survey.

Four of the 12 large systems (over 10,000 population) did not collect

an adequate number of samples during the past 12 months. Three of the
operators contacted did not know how many months samples had bheen
collected irom their distribution systems during the last twelve

because they depended upon the sampling program of the system from which
they purchased finished water.

A marked lack of attention and effort is directed by the water system
operators toward obtaining adequate bacteriological surveillance. This
was true for 21 of the systems. dNone of the systems serving trailer
parks and institutions had a satisfactory number of samples collected



Operation and Surveillance Evaluation by Source

Table 9

Type of System (All data are percent of system totals)
Overall System Totals
i
é Surface Water Wells Wholesale Special Number Percent
i & Mixed Source Finished Systems
L Water Source
Meet bacteriological
surveillance and 75 2k 21 0 17 27
operation criteria )
Do not meet bacteriolog-
ical surveillance and 25 76 79 100 L 73
operation criteria '
Take less than 70% of
recommended # of samples 13 30 60 88 29 U3
or samples less than 10 B -
months/year
Jnsatisfactory sample ﬁ.
results for one or more 13 28 11 0 11 17
months
Residual chlorine found
.
to be less than 0.1 ppm 3 38 2l 25 18 29
Ipa@equatg control of 0 oh o8* 27 Tﬁ 15 oL
disinfection
Poor maintenance 13 21 22* 25 13 21
System totals - Number 8 29 19 8 6L 100

*Wilder not surveyed



Table 10

Operation and Surveillance Evaluation by Community Size

T

W:Population Served in Thousands (All data System
are~% of Size Totals) Overall/Totals
<.5 1.5-5 [ 5-10 10-25 | 25-50 50-100 | %100 Number | Percent

Meet bacteriological ,
surveillance and operation 0121 10 67 75 100 100 17
criteria

Do not meet bacteriolog- : :
ical surveillance an?d 100 | 79 90 33 25 0 0 Ly
operation criteria

Take less than 70% of

recommended numoer of ,

samples or samtl.a 1ess 100 el 70 0 25 0 0 27 43
“han 10 months ver year

Unsstisfactory sampls

resuits for ons or rmcrs 0 25 30 0 0 0 0 11 17
months

Residual chlorine found . )

to be less than 0.1 ppm 11 28 60 23 0 0 0 18 29
Inadequate control of '

disinfection i 28* 10 17 0 0 _ 0 15 24
Poor maintenance Gy | pox 10 17 0 -0 o - .13 21
System totals - Number 9 | 33 10 6 . 1 . 1 64 100

* Wilder not surveyed




for the 12-month period and only one system had collected samples
more than six months out of the 12. All of the others had either
collected too few or had no records.

Water Quality Evaluation: Tables 11 and 12 (See Appendix A, Tables V, VI)

None of the 64 systems sampled had unsatisfactory quality based on the
mandatory limits.

Three of the nine systems serving populations less than 1,000 had
finished water quality which exceeded the recommended limits. Five

of the 25 systems serving populations between 1,000 and 5,000 had
unsatisfactory quality based on recommended limits. The ten systems
that each serve populations from 5,000 to 10,000 had three systems for
which some constituent exceeded a recommended limit. Ten of the large
systems (over 10,000 population) had satisfactory quality based on
recommended limits and two had unsatisfactory quality.

Thirteen systems had manganese contents exceeding the limits. Eight

of these resulted from one source system which has reportedly corrected
this defect through its treatment processes since the survey. The iron
limit was exceeded by two systems and the total dissolved solids limit
was exceeded by five systems. None of the excessive total dissolved
solids exceeded 600 parts per million.. o

The eight systems serving trailer parks and institutions had satisfactory
quality based on mandatory limits. Five had unsatisfactory quality
based on recommended limits. - '
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Water Quality Evaluation by Source

Table 11

Type of System (A1l data are percent
of System Totals)

Overall

System Totals

Surface Wells Wholesale Special Number Percent
Water & Finished Systems
Mixed Water
Source Source
Essentially *meet Constituent ' 6 6 L
{ Standards 83 76 3 3 72
Do not essentially meet L
Constituent Standards 12 2 37 57 18 28
Exceeds one or more
racommended Constituent 12 24 37 37 18 28
Standard (some are
aesthetic parameters)
Exgéeds one or more
mandatory Constituent 0 0] 0 0 0 0
Standard
System Totals - Number 8 29 19 8 6L 100

Note: 89 percent of the study population was served drinking water

.Constituent Standards.

*Averége of sample results exceeds-Constituent Standards

that essentially met the
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Table 12

Water Quality Evaluation by Community Size

Population Served in Thousands (all data are % . System
of Size Totals Overall/Totals
(.5 .5=-5 5-10 10-25 25-50 50-100 >100 Number Percent
— =
Essentially meet Constituent 55 76 60 83 100 0 100 L6 72
Standards
Do not essentially meet
Constituent Standards L5 2k Lo 17 0 100 0 18 28
Exceeds one or more
recommended Constituent
Standard (some are :
aesthetic parameters) 45 24 4o 17 0 100 0 18 28
Exceeds onz or more
sandatory Constituents .
Standard o} 0 0 0] 0 0] 0 0 0
System Totals - Number 9 33 10 6 L 1 1 64 100

Note:

89 percent of the study population was

served drinking water that essentially met the Constituent Standards.




DISCUSSION

General - The 64 water supply systems surveyed for the community
water supply study included 56 community water supply systems and
eight special water supply systems. The 56 community water supply
systems serve a total of about 1,284,000 people or 91 percent of

the total Cincinnati SMSA's population. The service of these systems
ranges from the 850,000 people served by the Cincinnati system to

the 60 people served by the Twightwee system.

A total of 1,110,000 people (79 percent of the SMSA population and

86 percent of those served by community water supply systems) are
served by 20 systems utilizing surface water. Three of the largest
systems are using the Ohio River as a source of raw water. The table
below shows the number of people served from this source.

Use of the Ohio River

Source System Retail Service Wholesale Service Total
Cincinnati, Ohio 850,000 31,000 (1) 881,000
Covington, Kentucky 64,000 16,790 (7)* 80,790
Newport, Kentucky 35,000 48,650 (3) 83,650
Total 949,000 96,440 (11) 1,045,440

*Includes Wilder

Wholesale service refers to people served by systems purchasing water
from the source system. The number of systems are shown in parentheses.
The three source systems serve a total of about 1,045,000 people or

74 percent of the SMSA population and 81 percent of those served by
community water supply systems. The two other river sub-basins which
drain the Cincinnati SMSA are the Little Miami-Great Miami and the
Licking - Kentucky - Salt basins. Batavia, Bethel, and Williamsburg
draw water from the Little Miami River Basin to serve 7,800 people.
Kenton County Water District #1 and Walton draw water from the lLicking -
Kentucky - Salt system to serve 56,800 people (Florence purchases

water from the Kenton system).

Ground water is abundant in the flood plain areas of the SMSA and is,
therefore, used by most of the systems serving up to 20,000 people due
to the quality and ease of development. Twenty-nine of the 37 aystems

having a raw water source and serving less than 20,000 people use ground
water. About 174,000 pooplc or 1t percent of those scrved by (ommunlty
water supply systems use ground water supplied by 36 systems.

Puring periods of low flow both the Ohio and many of its tributaries
carry significant pollution concentrations. With the exception of
taste and odor causing contaminants, the Ohio River is apparently

large enough to provide adequate dilution during periods of normal flow.
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With proper flow regulation and secondary sewage treatment of pollution
sources, the Ohio River is expected to remain an adequate and relatively
good source. The taste and odor so often associated with use of the
Ohic River is probably the greatest deterrent to expansion of the
Cincinnati service area into areas now served by small systems which
utilize ground water. The people served by these small systems seem

to be generally well satisfied and proud of their water quality despite
the fact that their water cost is higher, maintenance of the systems is
poorer, and hazards associated with their use are génerally higher.

Of course these disadvantages are generally unknown to the public.

In reviewing the data three water haulers and one system serving a
light industry were dropped from the data tabulations included in

the text of this report as not being appropriate for the definition of
public water supply system. The data also showed the Springboro Mill
Street Supply to have a per capita use of 29 gallons per day and the
Springboro Chautaugua supply to have a per capita use of 118 gallons
per day. Since it is highly unlikely that two systems operated in the
same area under the same management with no difference in water cost
would have such widely different use and since the two systems are
known to be separated only by a valve, it has been assumed that the
two systems operate as one system. Both systems are, therefore,
tabulated as one system. Wilder is not included in the tabulations for
sanitary survey data because no sanitary survey was made.

The average water usages per capita per day varied from 26 to 190
gallons and are listed in Table 4, page 24, for each system. Where
possible the data was adjusted for industrial use. Lockland and
Lebanon show uses of 190 and 160 gallons per capita per day which are
considered excessive and probably reflect our inability to deduct
industrial use. "Population served" data were checked against
estimates available from the Ohio Kentucky Indiana Regional Planning
Authority. TFrom this comparison estimates of populations served for
Covington, Kenton County, and Newport were revised to 64%,00Q, 40,000,
and 35,000 respectively. All estimated usages are high to varying
degrees because figures for leakage and commercial and puolic use

were not avallable for most of the systems.

Evaluation of Systems - Bach system was evaluated with regard to
source, treatment, distribution system, operation and operators,
surveillance, bacteriological quality, and chemical, physical and
radiclogical quality. These determinations are assembled by. public
water supply systems in Tables II, III, IV, V and VI and are sum-
marized in Table I, Appendix A.

Source - Adequacy of the quantity of raw water available was determined
where possible by the maximum dependable draft for ground water supplies
and by the safe yield impounded for surface supplies. For most supplies
these values were unknown to water supply officials and determination

of the adequacy of developed quaniity available often depended on the
past experience of the operator. Quantity avallable from the Ohio

River was consideved unlimited. Table IT of Appendix A shows there
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appears to be an adequate quantity of both surface and ground water
available to the area.

Evaluation of the protection provided to the sources of supply
included consideration of administrative control of the watersheds,
of impounded waters, discharge of wastes directly into the surface
waters near raw water intakes, the location of wells relative to
possible pollution sources, and construction details of wells.

In many cases records regarding well construction details did not

exist or were not readily available and water supply officials knew
very little about the wells in question. For instances where records
were not available and water supply officials could not supply any
information protection was considered inadequate. Source protection
was considered to be a relatively important parameter where the supply
did not provide adequate treatment or where plant bypasses were present.

Treatment - Conventional treatment consisting of coagulation, sedimenta-
tion, tiltration and disinfection is normally considered necessary for
the treatment of surface water sources. Treatment for ground water
sources normally includes disinfection often coupled with iron removal
or hardness removal processes. Because of its importance disinfection
was separated from the other treatment processes in Table II.
Chlorination was the only means of disinfection employed by the systems
surveyed.

Nineteen systems maintain distribution systems and purchase finished
water from another system. For example, Dillsboro Water Works, Indiana
purchases piped finished water from Aurora Utilities; Indiana. The
treatment capacity of such systems was judged to be adequate if the ,
treatment facilities of the source system were adequate. For Dillsboro,
the system was judged to have adequate disinfection capacity except

for standby equipment. The auxiliary chlorination capabilities were
shown to be inadequate because neither Dillsboro nor Aurora, the source,
have adequate auxiliary chlorination equipment.

The adequacy of other treatment processes was determined by evaluation
of capacities of chemical feeders, detention times, and available
volumes versus the average and maximum demands for the supply. This
determination was made by the engineer doing the sanitary survey.
Surface water supply treatment was judged to be unsatisfactory where
inadequate treatment processes or inadequate auxiliary chlorination
capacity was provided. Ground water treatment was considered un-
satisfactory if the chlorination capacity was inadequate.

Distribution and Finished Water Storage - In the evaluation of the

adequacy ot the distribution system, finished water storage and

pressure were considered. Storage was evaluated on the basis of:
a. A minimum of one day's demand of finished water capable of
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flowing into the system by gravity or by use of standby power

was deemed necessary in case of an emergency.

b. The storage reservoir should be properly covered, vents
screened, and sufficiently inaccessible to protect it from
vandalism to reduce the probability of contamination to a minimum.

A minimum pressure of 20 psi in all parts of the distributing system
was considered necessary for the pressure to be adequate. Adequate
pressure in the distribution pipes reduces chances of contamination

by cross-connections and leaks in pipes. The maintenance of adequate
pressure in the system was considered the most important parameter for
distribution.

Operation and Surveillance - Adequate operation and surveillance is
necessary for all water systems to insure the production of potable
water and safe delivery to the consumer at all times.

Three items from the sanitary survey were considered to be of primary
importance in the evaluation of adequate operation: certification of
the operator, presence of a full-time operator, and plant maintenance.

Since programs to eliminate cross-connections and obtain complete
chemical analyses are rare for community water supply systems these two
factors were given the least weight in judging adequacy of operation and
surveillance respectively. Under operation, maintenance as judged

by the surveying engineer was considered the most important parameter.
Operation was also considered unsatisfactory if a part-time uncertified
operator was responsible for running the system.

Surveillance adequacy was judged by frequency of the measurement of
chlorine residuals (minimum of daily), chemical analyses performed, and
completion of a sanitary survey by the State at least three years

prior to the study date. '

Under surveillance the most important factor with regard to evaluating
the system was the recording of daily chlorine residuals. The taking
of daily chlorine residuals 15 not practiced by many plant operators.
This practice was not considered as important 1T the system purchaced
water [rom another system whose operator did record at least daily
chlorine residuals.

Bacteriological Evaluations - The three parameters utilized for the
bacteriological evaluations were the number of samples collected in

the twelve month period preceding the survey, the regularity of sampling
and the results of analyses for the aforementioned twelve month period,
and results of samples (along with chlorine residuals, if applicable)
collected during the sanitary survey.

The minimum number of bacteriological samples to be collected on the
distribution system each month is the number recommended as the minimum
by the U. S. Public Health Service '"Drinking Water Standards." If the
total number of bacteriological samples collected during the twelve
months preceding the survey was not greater than 69 percent of the
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recommended annual minimum, sampling was considered unsatisfactory.

If the system had not collected samples more than eight of the past
twelve months or if the results were unsatisfactory one or more of
these months the bacteriological evaluation was considered un-
satisfactory.

Finally the results of the bacteriological samples collected from the
distribution systems and the chlorine residuals, where applicable,

were evaluated. None of the samples taken from the distribution system
during the study exceeded the Standards. Where inadequate chlorine
residual was found for a chlorinated system, the survey results were
considered unsatisfactory. A 0.1 mg/l residual for the average of

the distribution samples taken was considered the minimum for
satisfactory survey results.

Chemical, Physical, and Radiological Analyses - Table V and Table VI
list the results of the chemical analyses performed on the samples
collected during the survey. All of those constituents for which the
"Drinking Water Standards' had cither a "recommended limit'" or a
"mandatory limit'" with the exception of phenols, barium, and taste and
odor are listed. Boron and certain pesticide (see page 20) analyses
were also made. If more than one sample was analyzed for a particular
constituent the value listed 1s the mean value. A dash mark means the
result was zero and an X means no analysis was made. The recommended
and mandatory limits, as set forth in the "Drinking Water Standards,"
are shown on the tables.

Only the systems having surface water as a raw water source had samples
which were analyzed for either pesticides or by the carbon adsorption
method. In some instances, systems purchasing finished water from
another system had no radiochemical or wet chemistry analyses performed
because it was felt that there would be no change in these constituents
once the water was in the distribution system.

Water quality was evaluated using the recommended limits (Tables V
and VI) and the mandatory limits (Table VI). If any one constituent
exceeded a limit by an amount greater than the degree of accuracy for
the analysis, then the quality was considered unsatisfactory.

Watorborne Disease - Individuals contacted in the States of Indiana,
Kentucky, and Ohio indicated that they.had no records or knowledge ol
any waterborne diccase outbreaks in the Cincinnati SMSA in the past
twenty years,

Review of information collected casually by Public Health Service
personnel. on the subject of waterborne outbreaks occurring in the
United States revealed that at least two probable waterborne outbreaks
had occurred within the past ten years. '
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An outbreak of infectious hepatitus occurred in a new federal housing
project in Cincinnati in late 1963. Epidemiological data indicated
that the outbreak was waterborne.

In early 1964 an elementary school using cisterns for drinking water
was closed due to an epidemic of enteric virus. Public health
officials believing that the outbreak was caused by contaminated
drinking water required reconstruction of the system.

The lack of knowledge within State water supply programs regarding
disease outbreaks potentially attributable to water supply systems
indicates that mechanisms for bringing such data to the attention

of these authorities and for systematically recording such instances
are limited.

State Water Supply Programs - The Cincinnati SMSA includes portions
of three states, all of which have slightly different water supply
programs. !

Indiana - Responsibility for the surveillance of public water supply
systems is delegated to the Water Supply Section in the Bureau of
Environmental Sanitation of the Indiana State Board of Health.

The legal basis for the authority of the Water Supply Section is
contained in the Indiana Public Health Code (Acts of 1949, Chapter
157, as amended), the Indiana Conservancy District Act (Acts of 1957,
Chapter 308, as amended and supplemented), and the Acts of 1963,
Chapter 91, as amended.

The Water Supply Section executes its program from the central office
in Indianapolis. There are three men, including the Chief of the
Section, who work in the central office. In addition the Section

1s assisted in field inspections of water by three part-time and one
full-time personnel. The three part-time men are professionally
trained and handle various activities, such as sewage works inspections
and swimming pool inspcctions and other State environmental health
work, in addition to their public water supply inspechtions. Two of
these three men work from their homes and only report in to the cenbtral
ofllice occasionally. The full-time man was a small water works
cupervisor for several years, and works from his home reporting regularly
o the central office.

Laboratory services are provided by the Water and Scwage Laboratory in
the Division of lLaboratories. State officials indicated that the
Laboratory, although limited in capablllty, worked very c]osely with
the Water Supply Section.

Activities of the State include in-service training, certification of
water works operators, plans review for new construction and improvements
to water systems, and providing information for and review and comments
on comprehensive basin surveys. Also provided are assessment of damage
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and supervision of emergency operation and rehabilitation during
periods of disaster.

Certification of water supply cperators is voluntary, but is encouraged
by the Indiana State Board of Health.

Kentucky - Responsibility for the-surveillance of public water supply
systems is delegated to the Sanitary Engineering Program in the
Division of Environmental Health of the Kentucky Department of Health.

The Sanitary Engineering Program is responsible for the proper design,
operation, maintenance and promotion of all municipal water supply .
systems, including water districts, fluoridation installations, inter-
state carrier watering points, and public swimming pools. The engineers
in the program review plans and specifications on public water supplies
and swimming pools; conduct periodic field inspections of these
facilities; interpret biological and chemical results of water samples;
and evaluate monthly water plant operational reports. The functions

of the program are authorized in IRS 211.180 and are delineated in the
regulations on Kentucky Public Water Supplies and Fluoridation, and
Kentucky Public Swimming Pools.

At the present time the Sanitary Engineering Program is administered
through the central office and one district office. Other district
offices will be established as soon as funds and manpower are available.

The Sanitary Engineering Program presently includes a director, four
engineers, and one assistant. Three of the engineers, the director

and the assistant work in and from the central office, while the fourth
engineer mans the Western District Office.

All laboratory services are provided by the Division of lLaboratories.
Certification of water supply operators and fluoridation of systems
serving more than 3,000 people is mandatory in the State of Kentucky.

At the present time the program averages 1.2 inspections per system per
year. Present program objectives are to provide a minimum of four
inspections per system per year. It is felt that such a program will
assure proper operation and maintenance of the State's community water
supply systems., ‘ ' '

Training programs for the water plant operators are sponsored annually

by the Sanitary Engineering Program. Regional training schools organized
by the Water and Sewage Plant Operators Association are assisted and
guided by the engineering staff. :

The program is continually upgrading and revising its public water
supply and fluoridation repgulations, and formulating new policies and
procedurcs consistent with modern trends.
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Ohio -~ Primary responsibility for the surveillance of public water
supply systems is delegated to the Water Supply Unit in the Division
of Engineering of the Ohio Department of Health.

The Water Supply Unit enforces Sections 3701, Sections 6111, and other
related Sections of the Ohio Revised Code pertaining to plans approval,
prevention of pollution, and general supervision of 780 community
water supply systems. Sixty of these are distribution systems. The
Water Supply Unit is responsible for the community water supply system
and consults with the General Engineering Unit on semi-public systems.
The Unit also consults with the Division of Sanitation on technical
aspects of domestic private water supply programs.

Semi-public water supply systems (trailer parks and institutions) fall

under the surveillance of county health departments which are certified
by the Division of Sanitation. Plans for such systems are reviewed and
approved by the General Engineering Unit of the Division of Engineering.

The central office of the Water Supply Unit has one engineer-in-charge,
one cngincer responsible for operation and maintenance of all supplies,
one engineer responsible Hr all design and plan approvals, and one
engineer technician on data processing and special problems. It is
estimated that the equivalent of four (4) full-time engineers are
available for inspections in the four district offices. GState officials
estimate this is 50% of the personnel needed to do a fair job of
surveillance and promotion. In addition to their own staff the Water
Supply Unit utilizes the assistance of county agencies, where qualified
personnel are available. Two particular areas where county personnel
are used are sample collection and surveillance of large institutions
and small community water supply systems.

To provide adequate surveillance of the community water supply systems,
State officilals believe each system should be inspected at least once
per year and more often where problems exist. Approximately 50 percent
of the public water supply systems have been inspected each year by
Statc personnel for the last several years, due to a lack of adequate
numbers of trained personnel todo the job. This percentage increased
to about 80 percent during 1968.

Training ol water supply operators at the State level is accomplished
Lhrough the Operators Training Commitiece of Ohio and the Certification
Advisory Board. Certification of water supply operators is mandatory.

Laboratory services for the Water Supply Unit are provided by the
Bureau of Laboratories of the Ohio Department of Health.

Fluoridation - Six systems in the Cincinnati Standard Metropolitan
Statistical Area were found to be fluoridating at the time of the
field survey. Three of these six systems were selling water to other
systems so a total of ten systems were providing fluoridated water

to their consumers. '
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SYSTEM ESTIMATED POPUILATION

Aurora Utilities, Indiana : 6,300
*Dillsboro Water Works, Indiana 950
*Elrod Water Corporation, Indiana - 520
**Florence Water & Sewer Commission, Ky. 15,000
Glendale Water Woirks, Ohio : 3,000
Greendale Utilities, Indiana 3,300
Indian Hill Water Works, Ohio 15,000
Kenton County Water District #1, Ky. 40,000
***North Dearborn Water District, Indiana 2,000
Wyoming Water Works Ohio 10,000
Total Population - ' - 96,070

*Aurora Utilities water
**Kenton County Water District #1 water
***Greendale Utilities, water

The population receiving fluoridated water represents approximately
7% of the population of the SMSA or 8% of the population served by
community water supply systems.

The Public Health Service "Drinking Water Standards," (1962 revision)
recommend a fluoride content range from 0.7 to 1.2 mg/1, based on a
mean maximum daily temperature of 66.1°F. The recommended fluoride
concentration varies with temperature because the average person's
water intake varies with the temperature.

Only three of the 20 samples collected from the ten systems providing
fluoridated water were not within the recommended limits (all three
were low).

An additional six systems indicated their water contained a certain
amount of natural fluorides. Two of these six systems sell water

to other systems, therefore, eight systems were aware that the water
they were providing to their consumers contained small amounts of
natural fluoride.

Table 12 - Natural Tluoride in Water Supplies

SYSTEM MEASURED INDICATED F ESTIMATED

I LEVEL LEVEL POPULATION
Balavia 0.17 ppm 0.2 ppm 24200
Cincinnoti o 0,20 ppm O« ppm 850,000
Lebanon 0.5 ppm OL0 ppm (5,500
hobemon=rankt i Waler Diclrict Ol G ppm Oute ppan L ora
FAENG WO Gt ppm 41,000
Donlhe Lebanon Oy ppm O pym SO
Wesytioaw il e O ppan et ppm 1,800
Wil Lmehuoey Outh ppm 0.0 ppm 2000

Tatal o 00,00

*iurchase Cindshed waler Prom bebnnon

rPurchoree Finisbod walor From Ciocinnata
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The total population served by the above listed systems represents
64% of the SMSA or 70% of those served by community water supply
systems. The fluoride concentration found in the samples collected
during the survey approximated that indicated by the water supply
officials except for Lebanon and South Lebanon, Chio. The fluoride
concentration found in the samples collected during the survey was
considerably lower than the concentration indicated in each case.

The results from the chemical analysis performed on the samples,
collected during the survey (Table VI) indicated that every system
surveyed produced water containing a small amount of fluoride
(0.09 - 0.3 ppm) '

Nore of the sources for the systems surveyed in the Cincinnati SMSA

have a natural fluoride content in excess of O.4 ppm. There is,
therefore, no need for any of the systems to practice defluoridation.

On the other hand no supply had natural fluoride present in the

optimum range. Tae addition of small amounts of fluoride is, therefore,
desirable to raise the fluoride levels to this optimum range.

Fluoridation [aw - The State of Ohio has enacted a fluoridation law
titled, "Ohio Statewide Fluoridation Act." This fluoridation law
became effective November 19, 1969. The law states that the fluoride
content of the water shall not be less than 0.8 ppm or greater than
1.3 ppm. The plan for implementation is that systems serving 20,000
or more persons and having a natural fluoride content less than 0.8
ppm shall commence fluoridation not later than January 1, 1971.
Systems serving 5,000 but less than 20,000 people and having a natural
fluoride content of less than 0.8 ppm shall be practicing fluoridation
not later than January 1, 1972. Though fluoridation is not mandatory
for systems serving fewer than 5,000 people, it is encouraged.

The Indiana State Board of Health has gone on record as favoring
fluoridation of public water supply systems. Their regulations are

set forth in a document entitled, '"Policy and Standards for Fluoridation
of Public Water Supplies." They recommend a fluoride concentration

of 1.0 ppm.

The Kentucky Department of Health has a law which makes fluoridation
mandatory for public water supply systems serving more than 3,000
pcople. This law became effective July 22, 1966 and recommends an
optimum fluoride content of 1.2 ppm, with limits of 1.0 ppm to 1.5 ppm.
Two of the systems surveyed during the study, Covington Municipal
Water Supply sereving 64,000 people and Newport Municipal Water Supply
serving 25,000 people, were nobtoin complinnee with this Pluoridation

| hiw .

Crocs=Connectbion Conbrol = A communily waler supply ayolem waes judped
Lo have an sddequabe cross—connection conlrol. program i1
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1) The commMnlty had a plumblng code or other regulations
prohibiting “onnectlons or arrangements by which liquids, streams,
waters, gases, or chemicals of unsafe, unknown or questionable
quality may be discharged or drawn into the public water supply.

2) There isfa continuous cross-connection survey program,
providing for periodic reinspection of potentially hazardous
places, to detect health hazards and sanitary defects within the
water distribution system.

Only one of the 56 community water supply systems surveyed during the
study was found to have a continuous cross-connection control program.

The other 55 commﬁnity water supply systems had a partial cross-
connection contro: program. That is, they had proper regulations and
someone, usually é building inspector, performed a plumbing inspection
on new constructi@n or major remodeling. However, there were no
periodic reinspeciions.

In connection with the study a special cross-connection investigation
was conducted in éach system serving more than 100,000 people or one

in each of the nine study areas. In the Cincinnati SMSA such investiga-
tions were conducfed in the Cincinnati, Ohio system and the Covington,
Kentucky system. -It was later learned that Covington did not serve

over 100,000 peop e. The results of the two investigations were as
follows:

Cincinnati, Ohio -+ A continuous program to detect health hazards and
‘sanitary aerects within this distribution system does not exist.
Inspection by city building department authorities was on new
construction only; The plumbing inspection department was under-staffed.

None of the present inspectors have received any specialized training
in the detection or prevention of cross-connections. From the number
of hazards observed during this brief investigation, the lack of a
cross-connection control program must be judged a deficiency. Much
more emphasis is needed. '

Covington, Kentucky - The contact in this survey was the county health
of ficer. no specitic cross-connection control program existed within
the water departmont or the local health department. The health
officer contacted.had many varicd Io%pon51b1]1t3eo, including all
aspects of p1umb1ng. The Kentucky State Plumbing lLaw, Repulations

and Code has beeniadopted by the hoa]ih department, but available stalf
i inadequnte bo promole a saticfaclory program.  ''he hazaredss detoeclod
during Lhoe inspecbion wore fwdicalive ol Lhe noeod e on cron-comeebion
conlrot progemn, E




Reported Complaints - Table 14 shows the consumer's complaints that
were cited by the system operators as most often occurring.

Table 14 - Primary Customer Complaints

Complaints Systems
Chlorine (5) and other taste and odor 15
High water rates , 13

Colored water due to iron 7
Incorrect billing 5
Main breaks 2
Hardness 2
Turbidity 2

1

Low pressure

Excluding the five systems citing taste and odor complaints related

to the use of chlorine, the taste and odor complaint was the primary
complaint for 10 systems, more than any other water quality related
complaint. This was to be expected since the reason for choosing the
Cincinnati SMSA as a study area was its past history of organics and
odor problems. It is interesting to note that five of the systems
naming taste and odor complaints used surface sources and five used
ground water sources. Every system (3) using the Ohio River cited
taste and odor as the primary complaint. Use of the East Fork of the
Little Miami River produced most complaints for one system. A system
served by two small.lakes also cited taste and odor complaints. Two
of the five ground water systems citing taste and odor complaints, had
a mineral content which exceeded recommended limits, iron for one and
manganese for the other. It is probable that the taste and odor
problems in the ground water were caused by minerals, though this was
not substantiated. Tastes and odors, though sometimes quite troublesome,
can usually be decreased or eliminated by proper treatment. The
primary consideration about tastes and odors from a health standpoint
is that consumers may reject a safe, yet undesirable water, for one
that is unsafe but less objectionable aesthetically.

Seven systems cited complaints about the quantity of iron in the
water as being most prevalent. None of the systems citing consumer
complaints about iron had excessive (greater than 0.3mg/l) iron in the-
samples collected during the survey. This indicates the complaints
resulted from lack of corrosion control. Iron often imparts an
objectionable taste to the water and can stain both laundry and
fixtures. The amount of iron in water likely to cause objectionable
taste or laundry staining (as much as 0.3 mg/l) constitutes only a
small fraction of the amount normally consumed and isn't likely to
have a toxicological effect. Methods of treatment for iron removal
and corrosion control are available.

Other water quality related complaints cited as most prevalent were
about hardness (2) and turbidity (2). The total number of systems
citing water quality complaints as being most prevalent was 26.
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Systems citing complaints. about high water rates totaled thirteen (13).
Therc secmed to be no correlation between the actual rates and such
complaints because some of the systems having very low rates cited

such complaints as being most prevalent. Of course, the manncer in

which data on most prevalent complaints were collected (asking the
cperator what the most prevalent complaint by the consumers was)

gives the data. no statistical significance. In general, however, the
data regarding the status of the water works facilities in the Cincinnati
SMSA indicate that more funds should be made available to public water
supply systems for improvement.



APPENDIX A

TABLES OF RESULTS BY SYSTEMS
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Table I - Evaluation of Systems

Water Sysieors ~Tgble I1 Table L1 Tapie 1V able V & Napble V1
g o 2 wmo. record
5000 £ mopulation » D s 2 o 3 0 p o T .
£ 10000 v g 2 3 9 g3l 3 enl1 831l 2% 3
] E i + —~ S 0 w E = +$ o [ 3}
=~ + ~ ] ot £ 0 QU 0] o ot E ol
3 ] + 5 Q - g — 0o o ] o B . v
g1 21 2| &1 & 3 o 52 8T Z
=] (e} 8" o] [ &) g [&] O = e
w st o |
Ohio
heorfield-Tamilton vefef U S S S S S U U S S g
Harrison 15 S S S S 4] S 6] S U S
Lebanon 4] S S U U U S U S S S
Iockland S S S S S S S S S S S
Loveland U 5 'S S U S U S S S
Mason 18] S S S S S u S S S S
Wyoming 18] S S S S S 5 U S S S
Indiana
Aurora S S S S 5 U S S S S S
Lawrenceburg S S S S S U U S S U S
Kentucky
————————
Lud low S S S S 18] S S U S 3] S




Table I - Evaluation of Systems

Water Svstens Table II Table III Table IV Table V & Table VI

o o 12mo. recor o
1000 <€ 2 S q g = ol B S _
population £ 5000 o | 5 | 21 8 | 2| u® z || selEE| %
3] £ o 2 —~ Qv = i:s @ o £ ot
1 + o [} o E © w 3w g g s . 2]
2l 8 [ 5] 8| ¢ 25 ¢ |98 558 2
Sl E | E|E|E| TS 61 EE| F

a )

Chio _ _
Addyston U S S U U S U S S S S
Ratavia S S S S S S S S S S S
Bethel S U S S S S 8) S S S S
Mleves S S S S S S S S 3 S S
Felicity 8) U U U U U S S S U S
Franklin#.D, S U S S U S S U S S 3
Glendale [3) S S U S U S U S S S
lehanon Franklini,D. U S S S U S U U S S s
Milford S S 5 S S BS| S U S S S
Morrow S S S S S S 5] U S S S
New Richmond S ) S U U S S U S S S .
South Letanon U U U S ) S U S S S 5
Springtoro U S S S U S U S S S 3
Waynesville S 3 S S S S U S S S S
Williamsdburg S S S 8] S S ) S S S S

Indiana . ‘ .
Greendale U S S S S S S 'S S S S
North Deartorn U S S S U S U S S S S
Tri Township U ] S U S S S S S S S

Kentucky :

Boone Co. “.D. ] S S S U U S | s S U S
Bromley S S S U U S S 1 8 S u S
1 Cold Springs 8 S S |1 U U U - 1 s S U S
Highland Heights S S S S U U - - .S S )
Silver Grove S U U U S 5 1§] S S S 3
‘Taylor Mill . . S. S . S U U U 5] S S U S
Walton : S S S: S S U S 0] -8 5] S .
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Table IT PFacilities Aporaisal

Treatment
Populationa 10C00C Source Processes] Chlorinationy Rating Distribution
Quant. ] Protect.! Rating Cap.}] Auxil. Storage | Pressuref Rating
Ohio
Cincinnati A A S A A A S A A S
Franklin A A S None I None 4] A A S
Indian Hill A A S A A None 3 A A S
MiamiaGoshen=Stonelick A I U None A None S A A S
Norwood Cincihnati ---}---cu-o LT e $-eome A A S
Pierce-Union-Batavisa A A S A A A S A A S
Reading I I u I A None S A A S
Kentuck#

Campbell Co. W,D. #1 Newpofrt =----- R AT R et EEEEEER A A )
Covington A A 3 A A A S A A S
Florence ' Kentoh County Pater Digtrict #1 oo e 4 - A I U
Kenton Co, W.D, “1 A I U A A A S A A S
Newport A A ] A A A i3] I A S




A

Table I1 Tacilities Appraisal

Treatment
1000 > Source Processes{ Chlorination]} Rating Distribution
Population € 5000 ..ant. | Protect.] Rating Cap. fAuxil. Storage | Pressure | Rating
Onio
Ladyston A I U Hone A ilone S A A S
Batavia A A S A A i S I A S
Betnel A & S I A None U 1 A S
Cleves A A S A A A S I A S
Felicity A I U None Nonel None U A I U
Iranklin W.D. Trangiin —-—-—o it T INETSTRIPSTRTT APPSR b ——— S P A A 3
Glendale i T U I A MNone S A A S
Lebanon-Franklin W.zI. sTanon ——————po—————- ettt e e 4-==-- A A S
Milford - A S A A None S A A ]
Vorrow 4 4 S A A A 3 I A S
- Richmond A 4 S I A rone S I A S
South Lebanon A I I3 None None} None U A I U
Springboro 7 B I § I A A S A A S
Uy ’ A A S None A A S I A S
- & S A A A S A A S
Indiana
Greendale i I U A A A S A A S
North Dearborn Grzevéale —-——foemmooo it L fmm——— A A S
Tri-Township A I § A A lone S A A S
Kentucky .
Boone Co. W.D. Covinston ---—f---—--- B Sttt Sttty F ------------- A A S
Bromley Luilgy —e-mo-m o - ——————— A~ R SEE 4= A A S
Cold Springs Covington ~--—p—ommmmmmde e b e B I A S
Highland Heights Campdell Countly W.D. #l —c-—mmm—fpommmepmee——- 4-=--==- A A S
Silver Grove A A S I None] None U A I U
Taylor Mill Co 1ﬁgton ety CEE TR ] e e 4= U A S
Walton A A S A A A S A A S




o

Appencix A Table II - Facilities Appraisal

. Treatment
Population £ 0G0 Source Processes [Chlorination Rating Distribution
guant. | Protect. | Rating Cap. JAuxil. Storage | Pressure]Rating
Ohio
Epworth Heignis A I U None None{ None 8) I I U
Pennvroysl wW.l. Sprinpboro ——~qt ------- D ] TR 4-—---- e A A -5
Roachester w.D. Morrop -----—-- +-----—- ] St falata it A A S
Twightwee & I U None A A ) A I ]
Indiara .
Dillsboro Aurorf --—--———wgm— e ] ittt EL T 4 A A S
Elrod Dillsporo & Milpn —-—---bommece—e_o b - “+4 - A A S
Kentucky
fentor W.L. Campbpll County W.D. #lj-mm——mmmfpom - {--—--4 - A A S
Wilder Covington ----4 - —— e - p——~—— q---—-- +4---- No Suﬁvey
Wi~ston Paix Covington —-—--4mmeaean ey JR ﬁ ------ N S A A S
SPECIAL S¥&Tzls
Ohio
Lotton A A S None None | None U A A S
Maple lea? L\ A S None None | None U A A S
Mobile HManor A I U A A None S A I U
Otterbein Homs A A S None None | None U A I U
Shadow Lake I I U I A A S A 1 U
Kentucky
Craig Trailer Park A I U None Mone | None U A A S
River Ridge FPark A A S None A - | None S A A S
Skyline Trailer Park A I U None I None U A I 3]




Table IIT - Operation and Surveillance

Maintenancs

water System Operator |Operator | Cross-Connec- tingf Daily Cly]Chemical |Sanitary}Rating
Population > 10000 |Certified|Full-Time| tion Control JAdequate Residual {Analysis| Survey | °
Jhio
Cincinnati X ¥ o X S X X X S
Franklin No No X S X No X 3
Indian Hill X T No b S X X No 5
Miami-Goshen-Stonelick No Y Mo X S No X X U
Forwood Cincingati No - - No X - U
Pierce-ilnion-3atavia X X No X 3 X No X S
Readinz X ¥ Yo No U h Mo No S
Lentucky
Cavprell Zo. w.D. #1 Hewpdrt io X s Yo No - U
Covington X X Ho X S X X h.¢ S
Morente Kentén No X S Yo X No u
2rton SR a1 X X No X S X X X S
ewport X X p X S X No X S
5000<pooulationdl 0GC0O
Ohio
Deerfield damilion W,.D X X No X S X Yo X S
Harrison No X No X S X No X S
Leanon X No No No U No No X U
Inckland b ¢ X o X S X No No S
Toveland No X tlo X S X No X S
Mason - X No X S X No No S
Ayoming X X No X S X No X S
Indiana
Aurora No X No X S X X No S
Lawrenceburg X X XNo X X No No S
¥entucky .
Iadlow Covington No X S No X - u




Table IIT - Operation and Surveillance

Vater Srsiam 10004 | Cperator |[Operator [Cragd:@sanec- ‘Paintenancel|Rating|Daily ClpfChemical}Sanitary|Rating
Populationgd 5COC Certified|Full-Time {tien Goatrol Adeguate Residual }Analysis{ Survey
Ohio
Addyston Yo No Yo X U No Yo X U
Batavia X X to X S X Yo X S
Bethel X X Mo X S X X £ S
Cleves ¥ X No h4 S X No X S
Felicity Ko No No X U No C1 Ko X U
Franklin W.D. Franklin No X s No o - U
Glendale X No No U X No X S
Lebanorr Franxlin W.D, Lebangn No X S No No - U
Milford X Y No X S X No X S
Morrow X X No X S X o X S
New Richmond X X No Mo U No No X §)
South Lebanon No X No X S No 012 I No )
Springhoro X No No X S No No No- U
Wavnesville o X No X ] X Mo X S
Yilliamsburg X X No o U X No X S
Indiana
Greendale No X No X S X No X S
North Dearborn Greend*.le No X ) No No - U
Tri Township Mo No No X U X No X S
Kentw
Boone Co. WeD, Covington No X S No X - U
Bromley Iudloy No Ho ° U Yo X - U
Cold Springs Covington No No U No X - U
Highland Heights Campbel}l Co. No ; S o Mo - 4]
Silver Grove Ho X No ‘No U No Clo No X S
Taylor Mill Covington No No U No X - 1§
Walton X X No X S No No S




Tzble ITI - Operation and Surveillance
Operator }Operator Crossz-Connec-] MaintenancejRating|Daily Ci_|Chemical]Sanitary}Rating
Certified|full-Tizne ] tior Control Adequate Resiaual JAnalysis)Survey
No ko No u Mo C1._ No X S
Spriggboroc X S No = o - U
Morrgw No X S No No - U
No No Lo No U No o) No U
Aurota No X S No x - U
Dillgboro No X S lo X - 3]
Camplell Co. Ne X S No No - u
No sufvey made
Covi%gton No No U No X - U
No No No X U Mo Cl2 No No S
No No No X U No Ci Mo No S
No No No X U No © No No U
No No No X U Mo Ci, No X S
No No o X U X- = No X )
No No No X U No 012 No X S
No X No X S No Mo X U
No X No No U No ‘No X g




- h9 _

Tatle IV 3Bacteriological Zvaluation of Finisned wWater
Water Systen 12 months of record Survey Results
Population = 10000 Recommended Months Rating| Months Rating] Samples Residual] Rating
Samples Takery Samples Samples Unsatisfactory| Chlorine
A Collected Unsatisfactory # taken
Ohio
Cincinnati 103 12 S 0 S 0 (30) 0.4 s
Franklin 142 12 S 0 S 0 (2) Trace u
Tndian Hill 330 12 S 0 5 o (2) 0.3 )
Miami-Coshen-Stonelisk 93 11 S 0 S o (2) 0.3 S
Norwood Cincirnati - - - - - -
Pierce-Union-RPatavia 100 11 S 0 S o (2) 0.2 S
Reading 1S 12 S 0 S o (2) <.1 U
Kentucky
Camphell Co. W.N, #1 Lo 12 U 0 S 0 (L) 1.1 S
Covington 177 12 S o] S o (2) 0.8 S
Florence 70 12 S 0 S 0 (2) 2.0 S
Kenton Co. W.D. #1 195 12 S 0 S o (6) 1.6 S
Newport 240 12 S 0 S o (6) 1.2 S




Tahlse IV  Racteriological Fvaluation of Finished ‘iater
Water System 12 montns of record : Survey Results
S00C < vopulation £ 10000 | Recommended |Months Rating[Months Rating| Samples Residual{Rating
Sarmples Takenj Samples Samples Unsatisfactory|Chlorine
& Collected Unsatisfactory # taken
Chio
Deerfield-Hamilton 7.D. 32 12 S 1 4] 0 (2) Trace U
Harrison 57 12 U 0 S 0 (2) <o0.1 U
Lebanon 3 3 U 0 S o (2) 0 U
Lockland 1ba 11 S o) S 0 (2) - S
Loveland 35 12 U 0 S o (2) 0 U
Mason 25 10 S 1 U 0 (2) 0.1 S
Wvoming 170 1 S 0 S o (2) 0 U
Indiana :
Aurora 52 12 u 0 : S 0 (2) 1.1 S
Tawrenceburg 40 12 U 1 U 0 (2) 0.8 S
Kentucky
Tudlow 143 12 S ) S 0 (2) 0 U




Table TV RBacteriological Evaluation of Finished VWater

Water System 12 montins of record Survev Results
1020 < population s 5000 Recommended Months Rating |Months Rating{Samples
Jamples Taken| Samples Samples Unsatisfactory |Residual jRating
% Collected Unsatisfactory # taken Chlorine
Ohio

Addyston 91 12 S 1 U o0 (2) - S
Ratavia 229 12 S 0 S o (2) 0.3 S
Bethel 260 12 S 1 U 0 (2) 0.3 S
Cleves oR 12 S 0 S o0 (2) 0.1 8
Felicity .29 2 U o S 0.(2) - S
Franklin W.D. 7 3 S 0 S o (2) 0 U
Glendale L2 9 U o S 0 (2) 0 U
Lebanon-Franklin .2, 100 10 S 1 U 0 (2) 0 U
Milford =Sz F/2 | ®s o) S 0 (2) <0.1 U
Morrow 200 12 S 0 S o (1) <0.1 U
“ew Richmond 90 i2 S 0 S o (2) Trace I
suth Zebanon - 286 . 12 S 3 U o (3) - S
Hrineboro ‘ _ 100 12 S 2 U o (L) - s
mynesville S 100 .12 S 2 U 0 (2) 0.7 S

Tiiamsburg o 250 12 S 0 S o (2) 1.2 S

_ Indiana-

CGreendale ' 135 : 12 S o S o (2) 1.3 S
Morth Desarborn 0k 10 S 1 U o (2) 1.1 S
Tri-Township : - 212 12 S 0 S o (2) 0.3 S
) Kentucky ) A
Boone Co, '.D. : 150 5 U 0 S o (2) 0.1 s
Bromley - - : 71 : 12 - g 0 5 0 (2) 0.2 S
Cold Springs 0 0 U - - o (2) 1.1 s
Highland Heignhts 0 0] U - - - - -
Silver Grove 71 10 S 1 U o (2) - S
Taylor Mill . } 292 6 U 0 S o (2) 0.2 S
YWalton ‘ 63 9 U 0 S o (2) 0 i8]




LAppendix 2 Iztis IV Zacteriological Evaluation of rinished Water
Water Systen 12 months of record Survey Results
Population L1000 Recommended Months Rating|ilonths Rating|Samples
Eamples Taken|Sanmples Samples UnsatisfactoryjResiduallRating
% Collected Unsatisfactory # taken Chlorine
7 Chi
Epworth Hei G 0 U - - 0 (2) - S
Pennyroyal ¥ 7G 12 S 0 S 0 (2) 0.2 S
Roachester W.DT. 50 12 U 0 S 0 (2 Trace U
Twightwee 0 0 U - - o (27 0.3 S
Indizna
Dillsboro 16 b U 0 S 0 (2) 1.0 S
Elrod 75 2 =5 C S 0 (2) 0.7 S
nentueky
Mentor W.D. 0 0 U - - 0 (2) 0.8 S
Wilder 0 o) u - - 0 (1) 0.9 S
Vinston Park o 0 U - - 0 (2) 0.3 S
SPECIAL SVYSTERS
Ohio
Lotton 0 0 U - - 0 (2) S
Maple Leaf o} 0 U - - o (2) - S
Mobile Mancr 0 0 U - - o (2) 0 U
Otterbein Home 71 10 S 0 S o (2) - S
Shadow Lake 0 0 U - - o (2) 0 ]
Kentucky
Craig Trailer Park 0 0 U - - o (1) - S
River Ridge Park Lo 4 U 0 S o0 (2) - S
Skyline Trailer Park 17 b U 0 S 0 (2) - S




Ba not done Table V Mandatory & Phvsical Limits No sample exceeded the mandatory

Threshold Odor not done limit of 1.3 for F.
- means results = O, ¥ meszms zamrilsz nol run
Cr AE Se As Pb Cn cd 3 Rating Color Turb Rating
Water Systen 3,085 0,05 0.01 0.05 0.05 0.2 .01 5.0 15 S
Population »1000C
Ohio

Jincinnati _ L2009 - ,O0kL - 012 - .001 - S - .1 S
Franklin L2200 | .00 007 - 011 - .00 .23 S - .1 S
Indian Hills .025 { .001 | 002 | - .025 - L0o0bh | - S - .2 S
Miami-Goshen-Stonelick - - .002 - .022 - - .10 S - .2 S
Norwood 006 | - ook | - .012 - 001 | - S - .1 S
Pierce-~Union~Batavia .02 002 .002 - .019 - 002 .22 S - .5 S
Reading - .001 .002 - .009 - - .15 S - .1 ]

Kentucky
Cempbell Co. W.D, #1 Heollt .003 .007 - .00% .00L{ .o01 - S - 1.3 S
Covington - - Q07 | - .00R - - - S - b S
Tlorence .01¢ .CC1 .005 O 012 - - - S - .1 S
Kenton Co., W.D, 71 .012 | 001 | .005 | - .009 - - - S - .1 S
Newport 005 - .005 - .005 - - - S - .5 S
50004Population£10000

Ohio _

Deerfield Hamilton W.D.| - - 002 - .01k - .001 .23 S - .3 S
Harrison - - 002 | - .023 - .001 - S - 1.2 S
Lebanon 013 - .002 - .023 - .003 - S - .1 S
Lockland - - .002 - 011 - 001 .11 S - .1 3
Loveland .Cl2 001 .003 - .021 - 002 - S - .1 S
Mason - - .002 - 011 - .00 - S - .1 3
Wyoming 012 | - 003 | - .01k - - .10 S - .2 S

Indiana
Aurora 013 | - 00k | - .008 - L0001 | - S - . 3
Tawrenceburg - - 002 - .003 - - .15 ] - .1 S

Kentuc ,
Ludlow - - 007 | - .007 - - - S " - A S




Table V Mandatorv & Physical Limits

Cr Ag Se As Pb Cn Cd B Rating Color Turb Rating
Water Svsien Q.05 0.05 0.01 0,05 0,05 0,2 L0l 5.0 15 5

10004 Populationg 5000

Addvston 021 | - ,002 | - . 004 - - - S - .2 S
Batavia - .002 . 004 - .001 - .001 - S - .1 S
Bethel - .002 .009 - .015 0031 .002 - S - .9 S
Cleves - - .002 - .019 - .001 o L4 S - 1.0 S
Felicitv .022 - .003 - | 007 - .002 - S - 1.0 S
Franklin W.D. - - .003} - i 024 - .001 .23 S - .1 S
Glendale 009 | - .003 ) - i ,005 | = .002 - s - .2 S
Lebanon Franklin W.D.| - .001 .002 - .024 - ,002 - S - .1 S
Milford - ,002 { ,003| - | ,009 - .001 - S - .2 S
Morrow - .002 .002 - .026 - .003 .13 S - <3 S
New  Richmend - .001 .002 - .005 - .001 - S - 02 S
South tebanen 013 - .002 - 021 .007 ] .002 A S - e 3 S
Spriun T .026 .002 . 002 - .009 - .002 .09 S - 1.2 S
Wayneswille 013 ,002 .003 - ,012 - .001 - S - o1 S
Williamsburg 016 - . 006 - .012 - . 002 - S - .9 S

Indiana
Greendale - .001 .002 - . 004 003 | - - S - e 2 S
North Dearbern - - .002 - - 0031 - - S - .2 S
Tri=-Township - .001 .002 - . 009 - .002 .1 S - .1 S
Kentuckv

Boone County W.D. .022 .001 .003 - 011 - 001 - S - .3 S
Bromlev - - .007 - .007 - - - S - 4 S
Cold Springs - - .007 - .007 - .001 - S - ' S
Highland Heights - .002 .005 - ,012 - - - S - o5 S
Silver Grove - - .001 - - .0081 ,001 .12 S - .8 S
Tayvlor Mill - - .007 - - - - - S - A S
Walton - .001 .005 - .020 - .001 - S - .3 S




Table V HMandatory % Physical Limits

Cr Ag Se As Pb Cn Cd B Rating Color : Turb. | Rating
.05 C.0L 0.051 .05} ©.2 LO1 5

= - 002 .003% - L0127 - .C02 - S - ol S

1y z - .CO1 .003 - LO11 - - - S - ol S

h = .0zhk .001 .002 - .022 - .003% .13 S - ) S

Twightwes L0h3 .002 Neloln - .017 .008 .001 .16 S - .2 S
Irdianz

Dillsbore 013 .002 .00k - 011 - .002 - S - .2 S

Elroa 012 .001 Neololt - . 007 - .00z - S - .1 S

Mentor W.D. - - .007 - .011 . 004 .001 - S - 1.
Wilcder - - .007 ~ - - - -

L
Winston FPark - - .007 - . 007 - - - S - L

n
|
L[]
nnwn

012 - .003 - .00G - .001 .12
.013 - .003 - - - .001 -
- - X X - X - X

0" n
bl
e e

B
1 nn

- - .001 | - .013 ] .002 | .001 - S - il S
- .001 | .co8 | - 005 | - - - S 5 2.3 S

Kentuczy )
Craig Trailier Parx 038 | - 002 | - - - .00 .10 S - .3 S
River Ridge Fark - - 002 | - 015 - .001 .19 S - .3 S
Skyline Trailer 1k 3]

Parx} - - .001 - - - A .002 .17 S 15




Note: As & Cn recommended limits of ,01
and the B recommended limit of 1 were

Tabla VI - Recommended Limits not exceeded by anv sample. (See Table V)
MABS] Ci Cu CCE 13 Fe Mn NO3 | SO, | TDS] Zn DDT ] Gross Beta
0.5 2501 1.0 0.2 1.2 0.3 0.051 45 250 1 5001 5.0 ppb] 1000 pCi/l | Rating

Ohio
Cincinnaci .03 40 .04 .14 .19 1.04 .001 6 87 2411 .01 | 4.1 - S
Franklin .07 18 .01 X .26 1 .02 . 009 10 | 44 3241 .03 X 2 S
Indian Hills .04 49 .12 X 1.00 4 .01 . 004 6 54 400 .04 X - S
Miami~Goshen-Stonelick )] .04 L LOf X .10 1,08 . 004 9 50 356 .36 X 1 S
Norwood .03 40 .04 .14 .19 1 .04 .001 6 87 2411 .01 ol - S
Pierce-Union-Batavia .02 42 .12 X .14 1,03 .003 5 94 409} .01 X - S
Reading .03 10 .02 X .12 .01 - 4 216 | 5811 ¢4.01} X - U

Kentucky
Campbell Co, W.D,7L .04 25 01 | .05 .17 1.01 .001 6 86 206 14.011¢.1 ] S
Covington .16 23 ¢.01 | .11 .31 1¢.01{.,183 2 79 2304 .01 <.l - U
Florence ) .04 14 Z.01 .10 ,ZQ .02 .002 2 42 194} .01 e 2 S
Kenten Co. W.IN, ~u .04 14 .0l .10 o/ 1 L.01 | .00l 2 42 194§ .02 <1 2 S
Newpert .18 26 £01 | .05 .20 1 .04 004 8 86 258 1 .02 | ¢.1 1 S
>8000¢Populaticongl 0000
Deerficld-Hamilcon W.,DJ .03 31 .02 X .21 ].02 .003 5 69 504 | £L.01] X 1 5
Harrison .03 22 .03 X .20 | .10 .131 3 63 3334 .01 X - [§]
Lebancn .04 52 .06 X .28 1 .12 L0051 €1 1}85 431 | .03 X - S
Lockland .02 25 {01l | X .10 1,01 .001 - 93 186 | ¢.01) X 1 S
Loveland - 16 .08 X .15 1.02 .002 6 50 357 | .02 X 2 S
Mason .01 34 .06 X .26 1,13 .024 3 40 351 | ¢.01} X - S
Wyoming .03 68 .0l .01 .98 { .01 .002 2 95 | 306 | L0l X - S

Indiana
Aurora .08 11 .08 .012] .94 | .02 .005 24 156 442 1 .39 X - S
Lawrenceburg .10 56 £.01 | X .20 .01 .002 6 93 1239 | .17 X - U

Kentucky
Ludlow .16 23 ¢£.01 | X .20 1£.01 | .242 2 79 230 } .0l X X U
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Table VI - Recommended Limits

Walton

Water =7si=n MABS] Cl Cu CCE Fe Mn NO4} SO,) TDS | Zn DDT |Gross Beta
0,51 250 1,0} 0.2 ] 1,21 0.3 1 0.051 451 250 500 ] 5,0 | ppb ]1000 pCl/]l |Rating
10004&Populaticn&3000
Ohic

Addysten .06 | 15 | «.01] X .26 .02 | 014} 3 } 94 | 314|.01 | X 1 S
Batavia .03 | 23 | ¢.0l} .07 | .10} .07 | 002 4 |65 | 161 | .02 | 4.1 3 S
Bethel 091 17 | .02 .07 ] .17} .01 005 | 2 |74 | 241 .01 | &.1 3 S
Cleves .04 | 26 | 03| X .13} .01 002 ] 7 177 | 277 { & 01} X 1 S
Felicity 101 29 | .05 | X .15) .08 | .271{ 6 |48 | 359|.01 | X 2 U
Franklin W.D. .07 | 18 | .02 | X .27 .02 | 007 | 1044 | 324].03 | X X S
Glendale .02 | 23 | &.01] X 1.06{ .01 L0011 ] - |21 129 .03 | X - S
Lebanon-Franklin W.D. 04 1 52 | .02 | X .26 .12 | .005 | &1{85 | 431 ]|.01 | X X S
Milford .03 | 41 .03 | X .24 1 4,01 - 20157 | 184 .02 | X 2 S
Morrow .03 | 36 | .04 | X .20 .06 | 004 | &1 45 {403 |.02 | X - S
New Richinend .03 | 25 | 2.01| X .131.02 | .009 { 9 193 | 277 {&.01] X 2 S
South Lebancn .04 | 76 | .05 | X .15 ].,03 .} .021 } 25}75 | 507 [¢.01] X 744 S
Springboro .07 | 19 | .03 | X 211 .10 | 003 | &1 }4a2 {331 (.32 X - S
Waviiesville .07 | 21 .03 | X .10] .02 | - 9 155 | 344 ].,02 | X 2 S
Williamsburg .04 | 18 | ¢.01] X .19 1.02 | 002 | 3 |78 [277 [¢L.Ol}¢.1 3 S

Indiana
Greendale .08 | 23 | .04 | X 45 1 eol| - 12 [53 | 372 1.25 | X - S
North Dearborn .08 | 23 | .14 | X 1.16| .03} - 12153 | 372 ].06 | X S
Tri-Township 06 | 21 .03 | X J11 | 2,01 - 4 {55 | 366 ].05 | X 1 S

Kentuckv
Boone Co. W.D. .05 | 13 {.06 | .11 .19 1,02 | .239 | 9 |70 | 221 [.02 | ¢.! 2 U
Bromley .16 | 23 1&01) .11 .20 12.01 | ,232 1 2 |79 | 230 | &0l ¢.! 2 U
Cold Springs 16 23 (.02 | .11 .18 1.02 | .,230 | 2 |79 } 230 .02 | .1 2 U
Highland Heights .18 { 26 }&.01| ,05 | .18 .02 | - 8 |86 | 258 |.01 | £.1 1 S
Silver Grove 21 | 143 [&4.01 | X 14 .02 | .009 [ &1 |73 | 383 {&O1f X - S
Taylor Mill .16 | 23 {&.01§ .11 .21 .02 240 | 2 |79 1230 }{.01 | ¢.1 - U

(04 |13 .02 | .19 }.25 f.17 | .008 | 2 [59 | 216 |[.02 |¢.1 3 S
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Table VI - Recommended 1i

mits
Water Systenm MABS| C1 | Cu CCE] F Te Mn NO3 S0, | TDS | Zn |DDT |Gross Beta | Rating
0.5 | 250) 1.0 § 0.2 ] 1.2} 0.3 ] 0.05 | 45 255 500 | 5.0 |ppb {1000 pC/1
3 A8 116 f .03 | % .09) .01} .ooz & 149 [ 389}|.01} % - S
val .0k 7 1 .03 | X 251 .02 | .006 2110 {255 .04 | X X S
ter .03 | 36 | .03 X 20 .29 L0153 1|45 | Lo3].01 | X X S
Twightwes LOb 29 | <01 X L6 .06 | .001 | k6 {kO | 575 ] .06 | X - U
inclans
Dillsbtoro Ol 8 1.02 | x 1.00f .02 | - 22 |61 |Les | .1 | % - S
Elrod 08 |11} .10 X .95] .06 | .005 | 2L {56 | L42 | .05 | X X S
X
Mentor . Oy 2s .01} o5 L1610 L0k} L002 £ 18 206} .05 .1 1 S
Wilder 16 | 23 1 .02 1 .11 .15) .11 | .230 2179 t2%30f.01 | .2 - U
Winston Tark 16 | 23 [ €.01| X 22| Jor | .2Lk6 2179 {230}.01} .1 - U
SPECIAL SILSTZNS
Onio
Lotton O 25 1 .06 ] X .18) o1 | .002 } 12 |57 | 308} .03 | X X S
Maple Leaf .03 | 56 |«.01f X .19y .25 | .181 - {60 | 3581 .25 | X X U
Mobile Manor £ X <.01| X .21|3.10 | .0ks5 X Ix X L2 x X U
Otterbein Home LOb 30 .02 1 X .19 .01 | .oo01 9 |43 [ L4z2].01] X - S
Shadow Lake 06 | 29 | .02 | Lok} .15 .1k} .007 3 4l 3ok h.o6 | .1 2 S
Kentucky
Craig Trailer Park Lok ) - .01 | X 171 .1k} .00z | 23 10 | 265) .38 ] X X S
River Ridge Park 03 121 .02 X .08 .01 § .012 818 | 479 .21} X X S
Skyline Traiisr Park .02 | 67 | .04 ] X JAkl6.00 | 307 1188 | 4981 .ok | X X ]




APPENDIX B

FORMS USED TO GATHER DATA
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INGINTL3Y OF MUNICIPAL WATER FACILITIES

w

Envisonmental

Buieau of Water Hygiene

Controi

. GEFARTMENT OF WEALTH, EDUCATION. AND WELFARE
Puclic Health Service
Consumer Protect:an ‘and Environmenial Health Service

Administration

I C.RRT

w

4
-
-t
~

Cer%@.c% lg-g&

(1) a

COMMUNTETY OR FALIILITY

|

ATIGN

k"o m'e

REEE
CEnsus

POPLLATION

(2) o

Postal address of whlby

‘OWNERSHIP

CLRRENT
ESTIMATLO
roe Ao

RESITENTIAL o
covuEaCiaAL b

INTLETE AL [

SERVED
4 (s h i)
coL
- (1)
s NLMBER NUMBER .
-3 IF oF uGD Tl PPLY
CLUASSIFLZATIUN SERLICEDS METEFS WATER B

(s)

eLgLIC . d
TQTAL -
RATEC

CAEPACITY
vID (2] a

ang (2)
Pt vl
Cr Poals
i

UWRLHSHIE

IMPRCL LMENTE

IMPROVIMELTS

NEEDEU

~N
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- ey

MUNICIFAL WATER SUPPLY SANITARY SURVLY ‘ Exp. March 1970
SURVEY DATE

’E%@@Q@%hlﬁ:h{&&%j (for nffice use

12 (our o EVeRY cacD)

e of sy, S OUME_GS 0N tAvent
tion. SEOAR GBS N IAVENATO ry.

post office

mon neme, if different

L’Pi SENT 10-YR, ESTIMATE UNKNOWN

X 24 \ Z8 3c

. wwo  (Redopdy  LLLIL) )

43 * <8 52 54

watnr uie hu6 been rextricted m times for a total of SG_,:[;_] days during

eny one yeov'aof the past S years.

LJ\B“ ‘JI'vA(J 4 \:OHTR‘JL

A, Bucterioloytcal (Ddstecfibution system only) : F y‘@ FB ia DWQ
1 o ¥T¥ o

(1) Min. number semples recommended per month by PHSM o~ UNKNOWN
%(2) Avg. number/month for last 12 months s -
"ﬂ"‘(:i) Renge of least and most monthly l
ﬁ samples 73 7=

d(lo)@ﬁumber of months the Drinking Water Standards were
o not met during the lsst 12 months for: N@ @§

@n:ga) QuautymS@,@ § Z D W S !
E ths when @@'Mg y

g D) Number of samples m%m@@m <€ neo. 1n 6

&

‘ RO ONEQ
AR UNKNOWN

& (c) NONE collected M@ QQM@E@$ @@V
&L’(S) Are sgmples representative oféist 1but on gystem? Ju ﬁjﬁC]
Por FR@ ien 8Yy
(6) Are check samples ¢ lected as provided for in the
Drinking Water Standards? S@@ 3 55 D.\W. S.
(7) Are samples requiring check samples reported %%@@pﬂtone?
(8) 1Is the laboratory certified? @? yes na
¢ :
(a) Within the p%\@%ars yes 4 no
(b) Qé)wo ons or both, by whom was it certified. State PHS
(9) Are samples received by lab within 30 hours? [; yes = no

76
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L
vy

D

P

2 years,

3 years,

38

-]

39

(2) Type of analysis:

<
@.,Qu.) Analyzed by

5
(5) Tests run for operational control and their frequency are:

Tests

Alkalinity
Aluminum

Chloride

Chlorine residual

(Evp Caro Two) (2]

Color

Fluoride
Hardness

Iron

Jar tests
Manganese

pH

Taste & Odor
Turbidity

Zeta potential

Other

8o

q

utilicy,

@vé

~UP(3) Date of last chemical analysis |

state,

s

Continuous

57

&7

L O

73]

38

Radioactivity

(1) Samples are analyzed each [;;

iinfrequently
RE)

) Date of last radiological analysis

(3) Analyzed by

/9

utility, D state, [:
20

B

never,

1nfrequent1y

uemicas (L10l16N€d water only)
Eil) Samples of finished water are analyzed each
0
«

m%] .

36

year

* 3

never.

53

PHS,

S4

yr 2©

university,

Frequency

Each shift

month,

70

year,

Daily

35

Leas frequently

Weekly than weekly

77

(enve cace 3)

@ P
o [
[
L]
[
2 years,
12

L 1]

O

2/

Y

L]
day
.::] university, [::

fara

yr./@

G/

(<14

L]

7/

P:¥4

d2

{1

ez

&7

\3 years,
27

other.,

% (specify)



7. SANITARY SURVEY

A, Date of most recent survey g@%’W“’ Mo&@m@ﬂ@
: Z2%mo. ay yr.2 30

B. Survey made by: state, > PHS, - local health department,
3l
/ ” " 'H'ﬁ
o utility, consultant, Surv&y reguires wri 3
: re pert of £ ng
C. Facilities surveyed: source, transmission, treatment,
S 37 38
storage, D distribution. '
59 40
8., FACILITIES & OPERATION (describe deficiencies on reverse side) YES NO
A. Are there common walls between finished and lesser quality water? [:,_l rrl
00
B. Are there inter-connections to other systems N Mb é%VlS\@ﬂs PV‘&VQ‘&'@

mdu@%maﬂ o F

(1) of known acceptable quality k g @- ealldb . +
(2) of unknown quality @”&c’@ P‘%’@.ﬂ@g
(a) with protection M@%‘@ h@w @m%@@%’&.d =
(b) without protecﬁion 53 75
C. 18 there a cross-connection control program
(1) on new construction only EE'J 55
(2) for continuous re-inspection ‘ =
D. Are finished water reservoirs properly covered? ( =5 =
E. 1Is there detectable chlorine residual in distant parts of the
distribution system? 5= z<
F. Can the treatment plant be by-passed? [;] 7]
G. Are there satisfactory procedures to:
(1) prevent personal accidents Ty
(2) prevent chlorine accidents rY Y3

(3) disinfect all new and/or repaired distribution system mains,
valves, fittings, including check samples before being
placed in service? &3

BN

H., Are there areas of low pressure ( < 20 psi) in the distribution

system under maximum water use? <= Py
I. Operating problems most often encouptered are: j taste & odor
67
[: phenols, jcorrosive water, Dahort filter runs, [jother. specify,
ca 69 70 7/ '

ECA-19 .
- ,/8 -



8. FACILITISS & OPIRATION, continucd

J. Chlorination process was interrupted E" =3 times
in the last 12 _months. ’

(1) Interruptions were due to: chlorinator failure,

74

feedwater punmp, changing cylinders,
i 7e 77

other, ax?lain.

power fajlure,

78 END caro 4) gﬂ
[o]
K. Percent of land area within service area where water is
available (nearest whole percent) Z. YES NO
13 <
L. Were plans and specs. for treatment plant approved by the state? [;J -

9. SOURCE, TREATMENT & DISTRIBUTIO&{(descriﬁgﬁdeflciencies on reverse gide) ?\£¢>4F@2

A. Are the following adequate:

(1) Source, with respect to the following: YES NO
(a) quantity _RJ
(b) bacteriological quality "
R@$@f Lo ;
(¢) chemical quality PHS Ne.
(d) physical quality 1820
(e) adequate protection -
(2) Transmission of raw water
Ze FX3
(3) Is the raw water sampled for:
(a) Bacteriological contamination
(b) Chemical contamination =
32
(4) Treatment, with respect to the folowing:
(a) aeration
{b) chemical feed, capacity
(c) chemical feed, stand-by equipment 5 5
(d) chemical mixing
(e) flocculation [:]
92 4

s -
tCA-19



9.

rCA-19

SOURCE, TREATHENT & DISTRIBUTION, continued
A. Are the following adeqﬁate (continued):
(4) Treatment, continued:
(f) settling
(g) recarbonation
(h) filtration Byde ﬁ@?’ﬂ‘h@g ope
(1) disinfection, capacity
(j) disinfection, stand-by equipment
(k) taste & odor control
(1) fluoridation
(5) Distribution, with respect to the following:
(a) storage
(b) booster chlorinatiom
(c) high service pumping
(d) boos;er puaping
(e) pressure
(6) Haintenance
(7) Records for:
(a) disinfection
(b) filter runs
(c) chemical consumption
(d) operational control testg
(e) bacteriological examinations
(8) Cross-connection control
(a) ordinance
(b) program implementation

(c) progress

- 8o -

YES

NO

O]

20 ~a’_

-y M

]
o8 9

e

e

ENO CAROD 5

7

E
m

’8

tes



9. SOURCE, TREATMENT & DISTRIBUTION, continued

B.

10. PERSONNEL

deteriorated, or [:]Btayed the same.

20

r4

A. Vater Purification Operator EE&E

. ECA-19

n

(2)

(3)

(4)

(5)

(6)

7

(8)

9)

high school,
23 24

During the past 3 years, rav vater quality has

improved,

Thus 1S %"h@ respensible

ﬁ?@mx or - Not @up%
Highest level of formal education: 8th grade or less,

technical or trad %ﬁkgﬁl

Level of training in water te§qﬁﬁ%y@b

ther

26

25

university.

colle% @@3}

on the job,
)

(!

M@*none,

Len@&@@mﬁon %\% job %@mars,

techni @%éﬁgg school, [;%légort%s hool,
I Y
o)

months.
EXS

Number of previousqﬁﬁgﬁ%ions as water treatment operator

Total §g§rs of water purification experience

=8
_ I college course,

Level of study in sanitary microbiology: .
(&)

technical or trade school,

9T

none, other, specify..

short school,

39

3%

3 39

on the job,

<4 as

Level of study in water chemistry:

@

short school,

or trade school,
46 a5

other, specify.

on the job,

51
Is the operator a full-time employee? =
Salary range (per year) of operator:
— 5
L_1$5,000-7,499 $7,500+9,999
56 s7 ' sa
- 81 -

college course, = technical
none,
sSo
yes =% no
<$1,999 . $2,000~4,999
S
$10,000



}Q.‘PERSONNEL, Continged
;A. cong in'ued

(10) Isryohf present

(a) ni;mbe.r

~(b) quality

staff adequate in: O PQ’V’O‘,'%"OT’.S

) j yes

'yes

el

B

©3

no

no

B. Operator's major complaint

C. Most ,frequent‘ customer's EQmplaint:

D, Man&gen;‘cnﬁ's most f;equé’ng. complaint:_

ECA-19

82 -



11.  FINANCIAL INrURMATION

A,

ECA-19

Bonded indebiedness: {(water 9UPp1.‘v’)

(1) General obligation bonds SLG ) Ligle  Enp caeo 6 L%]
(a) statutory limit 5‘;73i,__J.____£ J 129 .
(2) Revenue bonds - S.r[ < - —
(a) statutory limit v - Lot .
Capital stock, par value SEH _i r‘%j-
bonds, par value ’ ar L e

N E’J For eit
Water funds are Jkept separate or mingled with other funds. o QITY,

digtrict ete

] D oewned only
operation {s controlled by: | mayor-council, mayor-commissipn,

M "1

i i indcpendent water board, (__Jothu; specify.

Jyes Llno
Is there an annual payment to the general fund? LJ ves

ss [ ~1~3

¢a -~
Is there active planning for expansion or improvement? L
b

es
(1) Value of planncd 1mpr0Vemcn_E.— 5[ I I [ L ]
(2) Planning by utilfty L_leyes no u%’ B + a
(3) Planning by consultants |")j3" yes E:no u};\glsm[ﬁ %nsul%’an‘{'s
806

If expansion is planned, it will be carried out within:
1 YR. 2-5 YRS, 6-10 YRS.

(1) Source :] ’\d (_]:
(2) Treatment I: ‘] D [—'

rlﬂj

(3) bistribution [: l_J
/3 . e

(4) Other I [_]

x4 ’q

Costs of production:

T
(1) Chemicals I A

F37) { 8.

[ |

(2) Labor, power, etc. ,111‘_‘___:3- .]I_J

(3) Depreciation _J. 1

[P 34

(4 Other, including office, administration, [’""] l"'_]
Gl » 37

meter nadlng, colluctiun, cle, 2

(5) Total L ,_i. b
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11. ' FINANCIAL INFORMATION, continued

1. Tariff (Residential)

(1) Connection fee $ [41 o

(2) Sales unit is S PET 1,000 gallons or per 100 cu.

ft.

(a) cents for the first L units AdJ ua"" a“

g7 o S/ .

] ‘ vrateg <o these
(b) - cents for the next units
wnidg.

(c) cents for the next units

57 ‘ %o 6/

(d) etc. a8 needed to cover steps, £E£ND caro & @ '

Nete flat vate here asg $/6;'|me wnit

- 84



- CNVINUNMENIAL LUNIKUL AUMINISTHAIIUN . TREN
BUREAU OF WATER HYGIENE PUNCH IN COLS.

IDENTIFICATION OF WATER SAMPLE !

YT

- 1. LOCATION OF WATER SUPPLY Jame das  on [(nyeatory _ "
° CITY, COUNTY, STATE S C
) FOR OFFICE — 1
USE ONLY 0o NOT |
T . 8 WRITE BELOW
2. WATER SUPPLY NAME Sawme as on lﬂv'@m“l‘t')"}[ __ THIS LINE®S
\ MO. DAY ENDING DATE  Mo. DAY YR,
3. DATE OF SAMPLING  BECINNING DATE OF COMPOSITE |
OF COMPOSITE OR DATE OF o
9 22 GRAB SAMPLE 23 2 | S
TREATMENT WELL RESERVOIR DISTRIBUTION ornsn'
4. SAMPLE FROM PLANT SYSTEM |
8 4 2 , ! 0 28
5. SAMPLING POINT ' | 4
LOCATION AND/OR . ' - . Xh
DESCRIPTION . kitchen 1234 Mamn | 5o
6. TYPE OF FINISHED PARTIALLY RAW OTHER | I
WATER SAMPLED TREATED
g y ? 0 | ™
7. SOURCE OF —) SURFACE GROUND COMBINED orher |
WATER : |
B 4 2 0 g 34 ;
8. SAMPLING COMPOSITE GRAB []OTHER |, [ :
METHOD | 8
8 } 4 0 | 35 '
9. ANALYSIS ORGANIC TRACE JWET RAD10- OTHER |
REQUIREY ELEMENTS CHEMICAL
B 4 2 i 0 T
10 HATER COMMUNITY = cyg FEDERAL SPECIAL oTHeR |
SUPPLY WATER
CATEGORY SUPPLY _|INSTALLATION STUDY | :
B 1 1 [ 0 | T
. speanmnce oF smete  _coloc | dnole __odor a
12. ADDITIONAL REMARKS {7\’\} Cl, ‘¥¥2iv\g)ejfzc{1x,rtz , Presswie | 3
USPHS OTHER | ‘ s
13. COLLECTED BY STAFF | L .
DO NOT WRITE BELOW THIS LINE ;o :
LAB. SAMPLE NO. DATE RECEIVED -

LABORATORY REMARKS

OVER FOR INSTRUCTIONS



INSTRUCTIONS: EVERY ITEM OF INFORMATION REQUIRED FROM THE SAMPLER 1S
NUMBERED (1 THROUGH 13). THESE ARE THE ONLY RESPONSES
THE SAMPLER SHOULD MAKE. NOTE AREAS MARKED 00 NOT
WRITE BELOW THIS LINE'' AND ~ FOR OFFICE USE ONLY.''

ITEM 1 SHOULD BE THE LOCATION OF THE WATER SUPPLY FA-
CILITY WHICH PRODUCED THE WATER FOR THE SAMPLE.
(EXAMPLE: CINCINNATI, HAMILTON, OH10.)

ITEW 2 SHOULD BE THE FULL NAME OF THE WATER SUPPLY
FACILITY. (EXAMPLE: CINCINNATY MUNICIPAL WATER
- WORKS)

ITEMS 4, 6, 7, AND 8 - CHECK THE BOX WHICH APPLIES

ITEMS 8 AND 10 - CHECK ONE OR MORE BOXES AS NECESSARY .
ITEMS 3, 5, 11, 12, AND 13 SHOULD BE SELF-EXPLANATORY

ANY RESPONSE OF ‘'OTHER'® OR '‘SPECIAL STUDY’" SHOULD BE EXPLAINED UNDER
ITEM 12 - ADDITIONAL REMARKS.

IF RECESSARY FOR COMPLETE IDENTIFICATION OR EXPLANATION, PLEASE FEEL FREE
TO USE THE BACK OF THE ORIGINAL (WHITE) COPY OR ATTACH AN ADDITIONAL PAGE
UF LIKE SIZE.

DISTRIBUTION:
HAIL ORIGINAL (WHITE COPY) TO:

WATER QUALITY REGISTER BRANCH
BUREAU OF WATER HYG!ENE
222 E. CENTRAL PARKWAY

CINCINNATI, OHIO 45202

BLUE ENCLOSED WITH GRGANIC SAMPLE

PINK ENCLOSED WITH TRACE METAL SAMPLE
YELLOW ENCLOSED WITH WET CHEMISTRY SAMPLE
GREEN ENCLOSED WITH RADIOCHEMICAL SAMPLE

TAN RETAINED BY REGIONAL OFFICE OR SAMPLER

- 86 -



