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DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE
REGION !}
220 7TH STREET N.E.
CHARLOTTESVILLE, VIRGINIA 22901

July 20, 1970

PUBLIC HEALTH SERVICE

ERRIMEFCRRIEEXRNN R
ENVIRONMENTAL HEALTH SERVICE

THROUGH: N. H. Dyer, MoDo, M.P.H.
State Director of Health

Mr. Robert McCall, Director
Environmental Bealth Services
State Department of Health
State Office Bullding No. 1
1800 Washington Street, East
Charleston, West Virginia 25305

Dear Mr. McCall:

I am pleased to submit to you our Report on the "Community Water Supply
Study - Charleston, West Virginia, Standard Metropolitan Statistical
Area". As you know, the Study included thirty (30) water supply systems
in Kanawha County, and was part of a national study effort which encom-
passed seven (7) other metropolitan areas and one (1) entire State.

The field work for the Study was completed in March 1969, however, some

. of the lsboratory analytical results were not available until the Fall.
Further delay in presenting a final report was caused by many factors.
In the interim period we have forwarded the laboratory results to you,
and attempted to keep you informed of findings of the Study.

Because the Report basically includes information on conditions as they
existed in March, 1969, we feel that it is important to acknowledge the
improvements that have been made to some water supply systems, and the
changes that have occurred which affect water supply activities in the
Division of Sanitary Engineering.

System Improvements

1. The West Virginia Water Company has extended the Montgomery system
to serve the Community of Handley at a cost of $200,000. The water
supply system operated by the Chesapeake and Ohio Railway will dis-
continue supplying water to the Community as soon as service is
provided from the Montgomery system.
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Saint Albans completed installation of tubular settling units in
their sedimentation basins providing a significant improvement

in clarification. They are proceeding with installation of mixed
media filters to expand plant capacilty.

Charleston system pressures and capacities are being improved by

a series of actions. These include new reservoirs, booster stations,
and enlargement of mains in conjunction with interstate highway
construction.

Water treated at the Charleston plant is now delivered to Dunbar
and the Spring Hill section of South Charleston which were formerly
served from the Nitro plant.

A new well has been drilled resulting in better quality water and
now serves as a source of supply for the Community of Ronda. Samples
collected from the Ronda system during the Study showed excessive
concentrations of iron, manganese and total dissolved solids.

Changes Affecting Water Supply Activities

in the Division of Sanitary Engineering

1.

Revised "Public Water Supply Regulations" were adopted by the Depart-
ment of Health effective December 1, 1969. The Regulations represent
an improvement in that they contain provisions for increased bacterio-
logical, chemical, and radiochemical surveillance and include limits
for certain chemical constituents.

It should be emphasized that the regulations in force prior to
adoption of present regulations required a substantially lower level
of bacteriological surveillence than that required by the Public
Health Service "Drinking Water Standards.” Since the Public Health
Service "Drinking Water Standards" were utilized in the Study to
evaluate bacteriological surveillance, some of the communitlZes listed
in the Report in Appendix C as not collecting sufficient bacterio-
logical samples, were actually complying with the State regulations.

Professional positions authorized by the Legislature in January, 1969,
and effective July 1, 1969, were recently filled. The State Health
Department's professional staff had decreased in July, 1968, to one
engineer working part time on water supply activities plus bacterio-
logical laboratory support. By the time of the Communility Water
Supply Study, one engineer had been added. The next change was in
January, 1970, when two (2) chemists were employed. The professional
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staff now assigned to public water supply activities includes
two and one-half (2}) engineers, one and one-half (1%) chemists,
and two (2) bacteriologists for a totel of six, contrasting with
an estimated requirement of at least 15.

Improvement of the State Health Department's surveillance program
has been on a statewlde basis and was predicated upon completing
preparation of the new regulation and meeting its requirements.

The water supply files were completely revamped to enable prompt
recall of date, including bacteriological results, operating
reports, plan reviews, chemical analyses, and plant inspections.
When the regulation became effective on December 1, 1969, a copy
was sent to each system in the State and advice given on the number
of samples required and the number of samples received as of that
date. Beginning with the third quarter of Fiscal Year 1970, a
quarterly summary was lnitiated and will continue to be provided

to each water supply system indicating their compllance or non-
compliance with bacteriologicel and operating report requirements.
Each system is now required to submit detailed plant data in support
of an application for an operating permit. With the employment of
two chemists in January, 1970, progress is being made to enable
complete chemical and radiochemical analysis for all systems in the
State. Limited analyses have been accomplished during the staffing,
equipping, and organization of the laboratory. Routine analyses of
all State water supplies should commence in the first quarter of
Fiscal Year 1971.

The improvement in surveillance over water supply systems in Kanawhs
County is illustrated in tabulated form below for the past two (2)
fiscal years:

FISCAL YEAR FISCAL YEAR
1969 1970

BACTERTOLOGICAL FREQUENCY MET 3 15

COMPLETE CHEMICAL ANALYSIS 0 10

SYSTEMS WITH LICENSED OPERATORS 17 18

PLANT INSPECTIONS 1 1k

Mr. Gerald Ferguson and I are very pleased to note the above improvements

to the systems in Kanawha County, snd to water supply activities in the
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Division of Sanitary Engineering. We wish you success in further
strengthening of the Division, and implementing recommendations
contained in the Report on the Community Water Supply Study -
Charleston, West Virginia, 8tandard Metropolitan Statistical Area.

We would like to take this opportunity to express our appreciation
for the cooperation and sssistance extended to us by employees of

the Division of Sanitary Engineering, the Charleston-Kanawha County
Health Department, and especially to the water supply system operators
who participated in the Study.

Sincerely yours,

Edwin C. Lippy, P/K.

Acting Regional Representative
Bureau of Water Hygiene
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SUMMARY OF FINDINGS AND CONCLUSIONS

As part of the Community Water Supply Study (CWSS), the
Bureau of Water Hygiene of the U.S. Public Health Service, Region
I1I, Office of the Department of Health, Education, and Welfare
(DHEW) in cooperation with the West Virginia State Department of
Health and the Charleston-Kanawha County Health Department, con-
ducted a study of water systems in the Charleston Standard Metropolitan
Statistical Area (SMSA) during March 1969. The study included thirty
(30) public water supplies serving about 229,000 people or 91 percent
of the SMSA population, and was designed to assess: (a) the status
of drinking water quality, (b) water supply system facilities, and
(c) bacteriological surveillance programs in urban and suburban areas.

The following are the principal findings of the study.

A. Drinking Water Quality

1. To determine the quality of the drinking water in the 30

communities studled, samples were taken at various places in

the distribution systems. The data were averaged for each 8system

and constituent concentrations compared to the bacteriologicsal,

chemical, and physical constituent limits of the 1962 U.S. Public

Health Service Drinking Water Standards (DWS). On this basis:

(a) Fourteen (1k4) or forty-seven (47) percent of the systems
delivered drinking water that did not exceed any of the

constituent limits.
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(b) Additionally, thirteen (13) or forty-three (43) percent
of the systems delivered drinking water that exceeded at
least one of the DWS "recommended limits" (Defined on Page 12)
but did not exceed any of the DWS "mandatory limits" (Defined
on Page 13).
(c) Finally, three (3) or ten (10) percent of the systems
delivered drinking water that exceeded one or more of the
INS mandatory limits.
The quality of drinking water delivered to the smaller and
larger population groups is compared and summarized below:

LESS THAN GREATER THAN ALL

5000 Population 5000 Population SYSTIMS
(25 Systems Total) ( 5 Systems Total) (30 Systems)

DOBES NOT EXCEED

CORSTITUENT LIMITS 11 (Lbh%) 3 (60%) 1h (47%)
EXCEEDED RECOMMENDED

LIMITS 12 (L48%) 1 (20%) 13 (43%)
EXCEEDED MANDATORY

LIMITS 2 ( 8%) 1 (20%) 3 (10%)
3. Of the thirteen (13) systems that delivered water that exceeded

the recommended constituent limits, iron, mangsnese, turbidity,
and total solids were the constituents most often exceeded.

Of the three (3) systems that delivered water that exceeded the
mandatory limits, two (2) exceeded the bacteriological limits
and one (1) the chemical limits.

Samples of weater from surface water supplies were analyzed for
pesticides and only insignificant traces were found.
Sixty-three (63) percent of the total population served or

14%,000 people were served water that met the constituent limits,
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twenty-eight (28) percent or 64,000 people were served
water that did not meet the recommended limits and nine
(9) percent or 21,000 people were served water that did
not meet the mandatory limits.

7. The most common consumer complaints reported by operators
were from taste and odors and plumbing fixture staining
resulting from deposition of lron and manganese.

Water Supply System Facilities

1. To determine the status of the facilities used to treat,
distribute, and store public drinking water, site surveys and
interviews with operators were conducted regarding the water
supply system. Based on this information only two (2) systems
or six (6) percent did not have any major deficiencies while
twenty-eight (28) systems or ninety-four (9%) percent had ome
or more of the following major deficiencies: (1) Inadequate
source protection, (2) inadequate disinfection and/or comtrol
of disinfection, (3) inadequate clarification (removal of
suspended matter) and/or control of clarification and, (h)
inadequate pressure in the distribution system.

2. Four (h) systems or thirteen (13) percent did not provide
chlorination, and twelve (12) or forty (40) percent practiced
inadequate chlorination.

3. Twelve (12) or forty (4O) percent did not have adequate

clarification, and of these seven (7) or twenty-three (23)
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percent did not have adequate control of the clarification.

4. Inadequate pressure (less than 20 psi) in the distribution
system was found in twelve (12) systems or forty (40) percent

of the systems surveyed.

5. Eight (8) systems are providing fluoridated water to the
consumers. These are the larger systems and serve 215,000 people
of the 229,000 served by public water systems.

6. Relisble data regarding safe yleld for surface sources and
maximum dependable draft for groundwater sources was not avail-
able or unknown for most of the comunities surveyed.
Bacteriological Surveillance Programs

1. The bacteriological records both in the utilities and in the
State Department of Health were not carefully maintasined, and in
some cases it was difficult or impossible to find them. (Since
the field survey, the State Department of Health has made conslderable
improvements in the maintenance of records.)

2. To determine the status of the bacteriological surveillance
over each water supply system surveyed, records in the State
Department of Health and the utilities were examined for the
number of samples collected and their results during the last
twelve (12) months of record. Based on this information, only
three (3) systems or ten (10 percent) had bacteriological
surveillance that met the criteria (see page 13) while twenty
seven (27) or ninety (90) percent either did not collect sufficient

samples or samples showed poor bacterial quality, or both.



3. The data on the adequacy of bacteriological surveillance

programs related to system size are summarized below:

LESS THAN GREATER THAN ALL
5000 Population 5000 Population SYSTEMS
(25 Systems Total) (S Systems Total) (30 Systems)
MET CRITERIA 1 (k%) 2 (ho%) 3 (10%)
DID NOT MEET 2h (96%) 3 (60%) 2T (90%)

CRITERIA

k. During the previous twelve (12) months sufficient samples were
collected from four (4) systems. Of these four (4) systems, three
(3) had satisfactory resulta.

Other Major Findings and Conclusions

1. Date were collected on the date of the previous sanitary
survey, last complete chemical analysis, and the status of a
program to eliminate and control cross-connections and hazardous
plumbing conditions. Results indicate that in most cases there
was no record of the last sanitary survey, and that a survey had
not been conducted within the past three years; that a complete
chemical analysis had not been conducted for any system; and,

that none of the systems had a cross-connection control »rogram.
2. All plant operators are required by State regulation

to be registered and certified. Seventeen of the thirty

(30) commnity water supply systems surveyed have complied

with this regulation. Of the thirteen (13) systems that

are operated by uncertified operators, twelve (12) are in






the population group serving less than 1000 people. The

State Department of Health has a training program to certify
and upgrade operators and is proceeding with the examination
of operators and issuing certificates to successful candidates.
3. Twelve (12) of the fourteen (14) systems serving population
groups of less than 1000 people are operated on a part-time
basis. Eighteen (18) systems are operated by personnel on a
full-time basis.

4. In some cases, the quality of water delivered, operation
and maintenance of facilities, and surveillance could be
improved if the systems serving several small communities
merged to form & public service district or one utility.

5. In general, the larger systems delivered water of better
quality, are better operated and maintained, and exhibited a

better degree of surveillance than the smaller systems.

vi
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RECOMMENDATIONS

Based on results of the Community Water Supply Study conducted
in the Charleston, West Virginia Standard Metropolitan Statistical
Area, the following recommendations are presented:

1. Surveillance by the Division of Sanitary Engineering,

West Virginia State Department of Health over water supply

systems be drastically improved. This improvement should

consist of the following:
(a) surveillance be improved for those twenty-seven (27)
systems not in compliance with bacteriologicel requirements
of the Drinking Water Standards.
(v) surveillance be improved for the thirty (30) systems
not in compliance with chemical requirements of the Drinking

Water Standards.

“(c) periodic site visits or sanitary survey of water supply
systems be increased to an acceptable frequency, but not
less than once per year.

(If results of the Study of one County are applicable state-
wide, a significant increase in manpower for surveillance-
type activities in the Division of Sanitary Engineering is
indicated)

2. Necessary improvements be initiated for each system which

exhibited bacteriological and chemical concentration in excess

of the Drinking Water Standards and priority be given to improving
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those three (3) systems not in compliance with the mandatory
constituent limits.

3. Improvements be made to those twenty-eight (28) systems where
deficiencies were found in the storage, treatment, and distribution
of water.

4, Safe yield for surface sources and maximum dependsble draft

for groundwater sources be computed for each system where appli-
cable, so that planning and future expansion as well as daily
reliability to meet demands is based upon known capability of

the source.

5. The feasibility of mergingsmaller systems into a public service
district or one utility to improve operation and maintenance, sur-
veillance, and quality of water, and to reduce costs be investigated.
If merging does not prove feasible, consideration be given to utilis-
ing the resocurces of several small systems in a cooperative effort
to employ full-time certified operators for these thirteen (13)
systems currently operated by personnel who are not certified.

6. The Division of Sanitary Engineering of the State Department of
Bealth assist the management of water supply systems in implementing
progrems to eliminate and control cross-connections and hazardous

plumbing conditions.



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. Publlic 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 Bygiene 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,
Education, and Welfare. These areas were selected to give examples of
the several types of water supplies in the country. A whole Standard
Metropolitan Statistical Area (SMSA) was the basis of each study, except
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 smsller
communities located in the counties in the SMSA, and the interaction
between them.

The definition of Standard Metropolitan Statistical Area (SMSA)
is given below:

Standard Metropolitan Statistical Area - The boundaries

and titles of standard metropolitan statistical areas are
established by the Bureau of the Budget with the advice






of the Federal Committee on Standard Metropolitan Statistical
Areas. An SMSA is a county or group of contiguous counties,
which contains at lease one city of 50,000 iphabitants or more
or "twin cities" with a combined population of at lease 50,000.
In addition to the county, or counties, containing such a city
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.

Specifically, the objectives of this study were accomplished by
determining whether:

1. The quality of the urban and suburban American consumer's

drinking water in the selected study areas does not exceed the

constituent limits of the Drinking Water Standards (DWS);*

2. The water supply systems supplying this drinking water to

the consumers are essentially free from mejor deficiencies; and

3. The surveillance programs over these water supply systems

meet the bacteriological surveillance criteria.

The authority for the Community Water Supply Study is found in
Title III, Part A, Section 301, Public Health Service Act, as amended
(42 y.s.C. 241).

"Sec. 301 - The Surgeon General shall conduct in the Service,

and encourage, cooperate with, and render assistance to other

appropriate public authorities, scientific institution., nd
scientists in the conduct of, and promote the coordination of,
research, investigations, experiments, demonstrations, and
studies relating to the causes, diagnosis, treatment, control,

and prevention of physical and mental diseases and impairments
of man, including water purification..."

#1962 U.S. Public Health Service Drinking Water Standards; PHS Publ.
No. 956, Superintendent of Documents, Government Printing Office,
Washington, D. C. 20402, 61 pp.



In Region III, the Charleston, West Virginia, Standard Metropolitan
Statistical Area was selected for the Study. It includes all of Kanawha
County. All water supplies serving 25 or more people, or having at
lease 15 services, were surveyed. The field work began on March 17,
1969, and terminated om March 27, 1969.

In the conduct of this study cooperation was received from the
West Virginla State Department of Health and the Charleston-Kanawha

County Health Department.



SCOPE

Public water supplies in the United States numbered 19,236
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 supplies were small, about 85 percent serving
5,000 or less people. About half of the public was served by the
18,837 supplies that each served 100,000 or less persons and the
other half (77,000,000) were served by the 399 larger supplies. About
TS percent of these public wvater supplies have ground water as a
source, while 18 percent use surface wvater. The remaining 7 percent

have a mixture of ground and surface water source.

A. Systems Studied

‘ This study covered 969 public water supply systems, including 89k
commnity water supply systems (91.4% of the total) and 75 special
water supply systems (9.6% of the total). Por this study the following
definitions of the systems were used.

PUBLIC WATER SUPPLY SYSTEM - A water supply system includes the
works and auxiliaries for collection, treatment, stor.uge, and
digtribution 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 hsd 15 or more service
connections and/or served 25 or more consumers.

Special Water Su gstems - are thom systems serving
railer and moblle home parks, and institutions with resident

populations,

Commmunity Water Su stems - are all other systems

8 e an .

*Statistical summary of Municipal Water Facilities in the United States,
January 1, 1963: PHS Publ. Fo. 1039, Govermment Printing Office,
. Washington, D. C. 1965, 66 pp.



B. Study Area
In the Charleston (SMSA) 30 public water supply systems were

studied serving about 229,000 persons. They consisted of 13 ground
water systems (wells and springs), 1l surface water systems, and

3 systems buying finished water from another system, hereafter
called wholesale finished water source systems.

For the purpose of this report, water supply systems were
divided into four categories; 1) those using surface water or s
mixture of surface and ground water as a source; 2) those using
ground water as a source (this category was further divided into;

a) wells, b) springs, and c) springs and wells); snd 3) those purchas-
ing finished water as & source; and 4) special water supply systems.

Table 1 gives data on type, population, average daily demand,
and source for the supplies included in this study. Table 3a and 3b
(pages @5 and 26 ) show the number of systems in each category and the

populations served.






TABLE 1

Average

Population Daily Demand
Community Type _ Served (M.G.) Source
Acme 2a 120 0.005 ground
Alum Creek 1 2,000 0.075 Coal River
Belle 1 8,700 0;950 Kenawha River
Burnwell 2a 100 ? ground
Carbon 2a 130 0.007 ground
Cedar Grove 1 1,750 0.075 Kanawha River
Charleston 1 121,000 18.000 Elk River
Chelyan 1 2,100 0.108 Kenawha River
Clendenin 1 3,500 0.185 Elk River
Corton 1 36 0.010 Elk River
Crown Hill 3 250 0.020 Pratt
Decota 2a 320 0.020 ground
Eastbank 3 1,200 0.080 Cedar Grove
Glasgow 3 1,000 0.100 Cedar Grove
Handley 1 1,000 0.170 Kanawha
Kayford 2> 100 7 ground
Leewood 2e 150 0.010 ground
Miami 2a 1,100 0.05 ground
Montgomery 1 6,500 0.276 Kenawha River
Nitro 1 52,000 9,000 Kanswha River

Pinch 1 1,025 0.050 Elk River






Table 1 - Continued

Average

Population Daily Demand
Conmpanity Type Served (M.G.) Source
Pratt 1 1,250 0.080 Kanawha River
Rensford 28 100 0.010 ground
Republic 2a 90 0,003 ground
Ronda 2a 256 0.014 ground
St. Albans 1 20,000 1.210 Coal River
Sissonville 1 2,500 0.107 Pocatalico River
Shrewsbury 2a 6k0 0.045 ground
Ward 2e hs 0.025 ground
Winifrede 2a 60 0.010 ground







C. General Description of Area

The Charleston, West Virginia, Standard Metropolitan
Statistical Area includes 8ll of Kanawha County. The terrein
of this area is extremely hilly and land with a gentle slope
is at a premium, or already developed. The majority of the
development is along major drainage channels or the flood
plain, as shown by the map on the following page. This type
of development is possible by the use of reservoirs and levees
for the control of flood flows.

Industrial, commercial, and residential development in the
Charleston area is along the Kanawha and Elk Rivers. Other
development 18 generally confined to the banks of small tributaries
of these rivers.

The 1960 Census indicates that Kanawha County population was
252,900. The population was projected for the purpose of & water
resource study of the Kanawha River Basin as follows:

1960 1970 1980 1990 2000 2010 2020
252,900 Z5T,000 25Y7200 357,100 262,000 282100 252,300

These projections were later revised to reflect the shilosophy
of expanded development under the Appalachian Regional Dewvelopment

Act, and were termed "developmenteal benchmarks."” They are as follows:

1960 1980 2000 2020
252,900 33%,100 £53,900 585,900
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Development under the Act has not influenced population growth
in the Charleston Area, mainly because sufficient time has not
elapsed since 1is inception.

Assuming that population has followed the earlier projlectionms,
the present population should be approximately 252,000,

The Kanawha River is hesvily relied upon by industry in the
Charleston Area. Manufacturing employs approximately 25% of the
labor force, with almost one half of this number working in chemicals
and allied products. Approximately 40% of the labor force is evenly
divided between wholesale and retail trade, and personsl and business
service. Mining and construction sccount for another 10% with the
remainder going to other forms of employment. The Kanawha River

Bagin has been referred to s the "Ruhr Valley of America."”

10
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EVALUATION CRITERTA

Each 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 Hygieme 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,
¢) distribution system pressures, and d) operation); 3) the status
of the surveillance program over the water supply syestem was evaluated
by obtaining bacteriolegical water quality data for the previous

. 12 months of record from State and county health department files.

A. Vater Quality Criteris

Water quality wes judged either:

(1) Not to exceed the Constituent Limits of the IWS (hereafter
called Poes not exceed limits), or,

(2) To exceed at least one "recommended" Constituent Lamit
(some are sesthetic paremeters), but does not exceed eny
"mandstory” Constituent Limit (hereafter called Exceed
recommended, but not mendstory limits) or,

(3) To exceed at least one "mandatory" Constituent Limit (here;
after called Exceed mandstory limits).

The limits for the constituents measured in this study are

. summarized in Table 2,



TABLE 2

Partial List of Bacteriological, Chemical, and Physical
Constituent Concentration Limits Taken from the 1962 U. S.
Public Health Service Drinking Water Standards

RECOMMENDED LIMITS

Constituent Limit

Alkyl Benzene Sulfonate :
(Measured as methylene-blue-

active substances) 0.5 mg/l
Arsenic 0.01 1%
Boron 1.0 mg/lW*
Chloride 250 mg/1
Color 15 Units
Copper - 1.0 mg/1
Carbon-Chloroform Extract (CCE) 0.200 n7/1
Cyanide 0.01 mg/l
Fluoride

Temp. (Ann.Avg.Max.Dey, 5 years

or more

50.0-53.T 1.7 mg/1

53.8458.3 1.5 mg/1

58, hw63. 8 1.3 mg/1

63.9=70.6 1.2 mg/1

70.T=T79.2 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
Radiwm-226 3 wc/1 (pc/1)%=
Strontium-90 10 uuc/1 (pc/1)%**
Sulfate 250 mg/1
Total Dissolved Solids (TDS) 500 mg/1
Turbidity

Untreated 5 Units

Treated by more than

disinfection 1 Unit

Zinc 5 mg/l
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TABLE 2 (Cont'd)
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)

Cyanigde
Fluoride
Temp. (Ann.Avg.Max.Deay - 5 years
or more)
50.0«53.7
53.8-58.3
58.4.63.8
63.9-T0.6
T70.7=79.2
79- 3"'9°o5
Gross Beta activity (in the
absence of alpha or Sr-90)
Lead
Selenium
Silver

Limit

0.05 mg/1
1.0 ma/L
5.0 mg/1¥
0.01 mg/l
0.05 mg/1

Fails astd. 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
k/100 ml

0.2 mg/l

0.2 mg/l

#Although the recommended arsenic concentration is 0.01 mg/l, because

of interferences in some waters,

determined to be less than 0.03 mg/l.

e concentration of arsenic was only
For the purposes of this study,

these waters were considered not to exceed the recommended standard.
#¥Proposed for inclusion in the Drinking Water Standards.
*##]f these limits are exceeded, refer to Section 6.2 of the IWS.
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B. PFacilities Criteria

Source, treatment, operation, and distribution facilities
were judged elither:
1) To be essentially free from major deficiencies, or
2) To have one or more of the following major deficiencies
(vhere applicable)
a) Inadequate source protection (in absence of disinfection
or buying chlorinated water)
b) Inadequate disinfection (if disinfection practiced)
c) Inadequate control of disinfection (if practiced or
if purchasing chlorinated water)
d) Inadequate clarification capabilities (if
clarification practiced)
e) Inadequate control of clarification (if clarification
practiced)
f) Inadequate pressure (<20 psi) in some or all areas
of the distribution system

C. Bacteriological Surveillance Program Criteria

The bacteriological surveillance program over the i-ter
supply system was Judged either:

1) To meet the following criteria or,

2) Not to meet one or both of the following,

a) Collection of the required number* of bacteriological

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



samples for no less than 11 months during the previous

12 months of record.
b) Passing the bacteriological quality standard* for

no less than 11 monthsvduring the previous 12 months

of record.

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

Field Survey
The regional office staff, in cooperation with the West

Virginia State Department of Health and the Charleston-Kanewhs
County Health Department officials prepared a listing of all
known water supplies meeting the definition adopted for this study.
The list contained the supply name, address, name of the superin-
tendent or person in charge, and the telephone number. The list
was cross-checked with community and subdivision names to elimi-
nate duplication and establish those areas for which the water
supply facilities were apparently unknown. A Form PHS-682, Report
of Water Supply Used on Interstate Carriers, was prepared for each
supply from State records. The completed list became the basis
for work schedules for the field engineers. Actual field surveys
wvere made by a staff of L PHS engineers from headquarters and the
regional office.

During the field survey, the engineer cémpleted Forms ECA-18,
Inventory of Municipal Water Facilities, and ECA-19 Muricipal
Water Supply Sanitary Survey, to provide information on source;
treatment; operation; leboratory control; personnel; distribution;
surveillance practices; planning for improvements; and water rates.
Examples of the standard forms are in the Appendix B.

Sampling Program
The following samples were collected and dispatched to

various Bureau of Water Hygiene laboratories:

16
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Rew water - 1 sample for bacteriological analysis

Finished water ready for distribution - &4 or 5 samples for

chemical analyses as follows:

a)

2 1/2-gallon sample to the Northeast Water Hygiene

Laboratory. This was a grab sample for most ground
water and small surface water treatment plants, but
where possible a 1lh-day composite was taken. The

following analyses were made on this sample:

Arsenic Cyanide Sulfate
Boron MBAS TDS
Chloride Nitrate Turbidity
Color Selenium

8-0z. aliquot sample for trace metals analysis was
taken out of sample 2)a) above 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
l-gallon sample for radioactivity analyses was sent to
one of the three Buresu of Radiological Health labvore.-
tories. It was collected in the same manner as sample
2)a) above. The following analyses were made on this

sample:
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Specific gamma emitting radionuclides
131 137 140
(T ,Cs , 32 )
Gross Alpha
Gross Beta
Radium-226, if gross alpha exceeded 3 pc/l
Strontium-90, if gross beta exceeded 1C pe/l
Tritium - (run on 10% of samples)
d) 1l-gallon sample for pesticide analysis to the Gulf
Coast Water Hygiene Leboratory from surface water
supplies. It was collected in the same manner as

sample 2)a) sbove. The following analyses were

made on this sample:

Aldrin Dieldrin Heptachlor Epoxide

Chlordane Endrin Lindane

DDT Heptachlor Methoxychlor
Toxaphene

e) 1 activated carbon monitor sample to the Cincinnati
Laboratory rfrom twelve systems having surface sources.
Two systens that had surface sources were not sampled
because the sources were considered similar to ones
being sampled. Carbon chloroform extract (CCE) and
carbon alcohol extract (CAE) concentrations were de-
termined from this monitor.

3) Distribution System
Samples for bacteriological and trace metel analyses at
the rate of 10 percent of the number required by Figure 1,

of the DWS, with a minimum of 2 each from any water supply.



19

. C. Laboratory Procedures

Bacteriological

All samples were collected in 8-o0z. sterile, plastic,
wide-mouth, screw-capped bottles which contained 0.2 ml of a
10% solution of 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 transportation back to the laboratory. Maxi-
mum 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 in-
volved per sample, so reexamination of many of the ssmples could
have been made within the 30~-hour time limit if required. All
potable and source water samples were examined for total coliforms
using M-Endo MF broth, incubated at 35°C for 20-24 hours. Because
raw water quality varied with its source, three decimal sample
portions were filtered, the volume being determined by the
estimated water quality.

—— - -

*Standard Metnods for the Examination of Water and Wastewater,
12th Ed., APHA, AWWA, and WPCF. American Public Health Assoc.
. New York, N.Y., 1965. 796 op.



Any coliform colonies detected in the examination of
o cample were further verified by transfer to vhenol red lactose
for 2li- and 48-hour periods at 35°C incubation. All positive
phenol red lactose broth tubes then were confirmed in brilliant
green lactose at 3500 for verification of total coliforms and
in EC mediun at LL.5°C for detection of fecal coliforms. This
vrocedure further confirmed the standard total coliform MF test
and supvlied additional informetion on the votentially hazardous
occurrence of fecal coliform in those potable water suvplies.

Basic knowledge was also needed on the general bacterial
population of potable water. Therefore, the general pooulation
of bacterial count (plate count) was also made on all distribu-
tion system samples. Sample portions of 1 ml and 0.1 ml in
plate count agar (Tryptone-Glucose-Yeast Agar), incubated L8
nours at 35°C were sufficient to yield the desired data.

Chemical

The five samples, as noited above, taken to determine
the chemical guality of the finished and/or distributed water
wvere analyzed as follows:

Sample 2)a). General Caemistry.

These constituents were generally determined by 3Standard
Methods, except as listed below.

Barium

No standerd method existed at the tine this study
was undertaken. An atomic sbsorption procedure,

which will appear “n tte next edition ol Standard



Methods, was used and was found accevtable. The
analysis was made only on those samples that had
less than 2 mg/l because above that concentration
the barium precipitates out of solution.

Cnloride

A variation of the potentiometric titration vro-
cedure was used, which is a tentative method in

Standard Methods, page 372. Rather than titrate with

silver nitrate to 2 specified end-point in millivolts,
using a glass electrode and a silver-silver cnloride
electrode, a standard curve was prepared thst re-
lated millivolts to chloride concentration. The con-
centration 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.
A fluoride electrode method, which will appesr in

the next edition of Standard Methods, was used.

Precision and accuracy was generally better nan any
other method and the method was simpler to carry
out.
Semple 2)b), Trace Metals.
The atomic absorption spectrophotometer method was used for
all heavy metals (cadmium, chromium, copper, iron, lead, manganese,

a3

silver, zinc, nickel, and cobalt) because its sensitivity. specif

34
cLY

[ )

Ve
simplicity and speed of analysis far exceeded the usuval wet chemical

methods. An atomic absorption method for these metals will avpear in

21
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the next edition of Standard iethods.

Sarple 2)c), Radiocactivity.

These radiological constituents were determined using
standard radiological counting technigues.

Semple 2)d), Pesticides.

No standard procedure for pesticide determinations existed
at the time the CWSS was undertaken. Gas chromatography is
zeneraily the sccepted method of analysis and will eppear in the

next edition of Standard Methods. Therefore, this techniiue was

seaple 2)e), Orgenics (CCE and CAE).
These organic constituents were determined using standsrd

extrection lechiniques.
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TABLE 3a

WATER TREATMENT PRACTICES IN THE SYSTEMS STUDIED

Type of System (Number of Systems of each)

Overall System

Surface Wholesald

Water & | Ground Water Source Finished

Mixed Mixture Water Special

Source Springs Wells of Both Source stems
Treatment Practice 5y er] Percen
Do not disinfect, clarify,
or buy, chlorinated water 0 0 h 0 0 0 y 13
Disinfection only or buy
chlorinated water o} 1 6 0 3 0 10 33
Clarification* and
disinfection 13 ¢} 2 0 0 0 15 50
Clarification* 1 0 0 ) 0 ] 1 L
without disinfection
System Totals - 1k 1 12 0 3 0 30 100
Number

¥Clarification is the removal of suspended material by coagulation, sedimentation

and/or filtrstion.
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TABLE 3b

WATER TREATMENT PRACTICES IN THE SYSTEMS STUDIED

Mo ulation Served in Thousands m<meHH System
umber of Systems of wmosws otals
Treatmeat Practice <.5 | .5-5] 5-10 | 10-25 | 25-50 |50-100 [> 100 || Number | Percent
Do not disinfect, clarify,

or buy chlorinated water 4 0 0 0 0 0 0 4 13
Disinfection only or

buy eklorinated water 8 2 0 0 0 0 0] 10 33
Clarification* and

disinfection 1 9 2 1l 0 1l 1l 15 50
Clarification¥*

without disinfection 0 1l 0 0 0 0 o 1 4
System totals

Number 13 12 2 1 4] 1l 1 30 100

#Clarification is the removal ot suspended material by coagulation, sedimentation and/or

filtration.
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TABLE
WATER QUALITY EVALUATION BY SOURCE
Type Of System (A1l data are nercent Overall k
of System Totals) System Totals |
Sarface . Wholesale
water & | Ground Water Finished “
Mixed Mixture | Water Special
Source Sorings! Wells{ of Both | Source Systems {{humber|Percen
P St St iprbprriieg ——t o]
Did not exceed
Constituent Limits* o1 100 17 Y 100 14 47
Exceed Constituent Limits* 43 0 83 o 0 16 53
Exceed recommended but
not mandatory limits
\ 36 0 67 o] 0 0 13 43
Exceed mandatory limits T Y 16 0 0 o 3 10
svster Totals - Nunter 1k 1 12 0 3 0 30 0 .

Note: 63 percent of the study population was served drinking water

Constituent Limits.

*#See pages 11-13 for definition of Constituent Limits.

that essentially met the
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TABLE 5

WATER oc>rwﬂ< EVALUATION BY COMMUNITY SIZE

Population Served in Thousands (A1l Overall
data are percent of Size Totals) System Totals

<.5).5-515-10]110-25325-50150-1007] >100 ] Number] Percent
Did not exceed

50 100 0 0 0 100 1k L7
Constituent Limits*

Exceed
Constituent Limits* : 50 0 100 Y 100 0 16 53

Exceed recommended but

not mandatory limits k2 0 0 0 100 ol 13 b3

Exceed mandatory limits 8 8 0 100 0 0 0 3 10

Syster Totals - Number & 13 12 2 1 o] 1 1 30 0

Note: 63 percent of the study population was served drinking waterwith quality that aém not
exceed the Constituent Limits¥*

*See pages11-13 for definition of Constituent Limits.
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Table 4 indicates that the well sources produced the
poorest quality of water. This was because of inadequate
protection and high inorganics in the water that were not
removed by treatment. Systems utilizing surface watey although
often drawn from polluted sources, usually improve the quality of
their distributed water by treatment. Because of this treatment
the overall quality of finished water from surface and mixed
sources was usually better than well source systems.

The footnote on Table 4 indicates that 63 percent of the
study population was served water that essentlally met the
constituent limits. Most of the remaining 37 percent of the
population were furnished water that exceeded the recommended
limits. However, bacteriological samples from Leewood and
St. Albans showed the presence of coliform organisms in excess
of the limits. A sample from Miami exceeded the mandatory limits
for barium. The population of these three communities was
21,250 or about 9 percent of vhe study population.

Table 5 shows that, in general the larger commurities
produce better quality water than the smaller ones. The
percentage not meeting one or more recommended or mandatory
limits also varies inversely with size.

Facilities Evaluation

Table 6 and 7 show that two (2) or 7 percent of the water

systems investigated were essentially free from major deficlencies.



30
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DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE
REGION !}
220 7TH STREET N.E.
CHARLOTTESVILLE, VIRGINIA 22901

July 20, 1970

PUBLIC HEALTH SERVICE

ERRIMEFCRRIEEXRNN R
ENVIRONMENTAL HEALTH SERVICE

THROUGH: N. H. Dyer, MoDo, M.P.H.
State Director of Health

Mr. Robert McCall, Director
Environmental Bealth Services
State Department of Health
State Office Bullding No. 1
1800 Washington Street, East
Charleston, West Virginia 25305

Dear Mr. McCall:

I am pleased to submit to you our Report on the "Community Water Supply
Study - Charleston, West Virginia, Standard Metropolitan Statistical
Area". As you know, the Study included thirty (30) water supply systems
in Kanawha County, and was part of a national study effort which encom-
passed seven (7) other metropolitan areas and one (1) entire State.

The field work for the Study was completed in March 1969, however, some

. of the lsboratory analytical results were not available until the Fall.
Further delay in presenting a final report was caused by many factors.
In the interim period we have forwarded the laboratory results to you,
and attempted to keep you informed of findings of the Study.

Because the Report basically includes information on conditions as they
existed in March, 1969, we feel that it is important to acknowledge the
improvements that have been made to some water supply systems, and the
changes that have occurred which affect water supply activities in the
Division of Sanitary Engineering.

System Improvements

1. The West Virginia Water Company has extended the Montgomery system
to serve the Community of Handley at a cost of $200,000. The water
supply system operated by the Chesapeake and Ohio Railway will dis-
continue supplying water to the Community as soon as service is
provided from the Montgomery system.
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Saint Albans completed installation of tubular settling units in
their sedimentation basins providing a significant improvement

in clarification. They are proceeding with installation of mixed
media filters to expand plant capacilty.

Charleston system pressures and capacities are being improved by

a series of actions. These include new reservoirs, booster stations,
and enlargement of mains in conjunction with interstate highway
construction.

Water treated at the Charleston plant is now delivered to Dunbar
and the Spring Hill section of South Charleston which were formerly
served from the Nitro plant.

A new well has been drilled resulting in better quality water and
now serves as a source of supply for the Community of Ronda. Samples
collected from the Ronda system during the Study showed excessive
concentrations of iron, manganese and total dissolved solids.

Changes Affecting Water Supply Activities

in the Division of Sanitary Engineering

1.

Revised "Public Water Supply Regulations" were adopted by the Depart-
ment of Health effective December 1, 1969. The Regulations represent
an improvement in that they contain provisions for increased bacterio-
logical, chemical, and radiochemical surveillance and include limits
for certain chemical constituents.

It should be emphasized that the regulations in force prior to
adoption of present regulations required a substantially lower level
of bacteriological surveillence than that required by the Public
Health Service "Drinking Water Standards.” Since the Public Health
Service "Drinking Water Standards" were utilized in the Study to
evaluate bacteriological surveillance, some of the communitlZes listed
in the Report in Appendix C as not collecting sufficient bacterio-
logical samples, were actually complying with the State regulations.

Professional positions authorized by the Legislature in January, 1969,
and effective July 1, 1969, were recently filled. The State Health
Department's professional staff had decreased in July, 1968, to one
engineer working part time on water supply activities plus bacterio-
logical laboratory support. By the time of the Communility Water
Supply Study, one engineer had been added. The next change was in
January, 1970, when two (2) chemists were employed. The professional
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staff now assigned to public water supply activities includes
two and one-half (2}) engineers, one and one-half (1%) chemists,
and two (2) bacteriologists for a totel of six, contrasting with
an estimated requirement of at least 15.

Improvement of the State Health Department's surveillance program
has been on a statewlde basis and was predicated upon completing
preparation of the new regulation and meeting its requirements.

The water supply files were completely revamped to enable prompt
recall of date, including bacteriological results, operating
reports, plan reviews, chemical analyses, and plant inspections.
When the regulation became effective on December 1, 1969, a copy
was sent to each system in the State and advice given on the number
of samples required and the number of samples received as of that
date. Beginning with the third quarter of Fiscal Year 1970, a
quarterly summary was lnitiated and will continue to be provided

to each water supply system indicating their compllance or non-
compliance with bacteriologicel and operating report requirements.
Each system is now required to submit detailed plant data in support
of an application for an operating permit. With the employment of
two chemists in January, 1970, progress is being made to enable
complete chemical and radiochemical analysis for all systems in the
State. Limited analyses have been accomplished during the staffing,
equipping, and organization of the laboratory. Routine analyses of
all State water supplies should commence in the first quarter of
Fiscal Year 1971.

The improvement in surveillance over water supply systems in Kanawhs
County is illustrated in tabulated form below for the past two (2)
fiscal years:

FISCAL YEAR FISCAL YEAR
1969 1970

BACTERTOLOGICAL FREQUENCY MET 3 15

COMPLETE CHEMICAL ANALYSIS 0 10

SYSTEMS WITH LICENSED OPERATORS 17 18

PLANT INSPECTIONS 1 1k

Mr. Gerald Ferguson and I are very pleased to note the above improvements

to the systems in Kanawha County, snd to water supply activities in the
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Division of Sanitary Engineering. We wish you success in further
strengthening of the Division, and implementing recommendations
contained in the Report on the Community Water Supply Study -
Charleston, West Virginia, 8tandard Metropolitan Statistical Area.

We would like to take this opportunity to express our appreciation
for the cooperation and sssistance extended to us by employees of

the Division of Sanitary Engineering, the Charleston-Kanawha County
Health Department, and especially to the water supply system operators
who participated in the Study.

Sincerely yours,

Edwin C. Lippy, P/K.

Acting Regional Representative
Bureau of Water Hygiene
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SUMMARY OF FINDINGS AND CONCLUSIONS

As part of the Community Water Supply Study (CWSS), the
Bureau of Water Hygiene of the U.S. Public Health Service, Region
I1I, Office of the Department of Health, Education, and Welfare
(DHEW) in cooperation with the West Virginia State Department of
Health and the Charleston-Kanawha County Health Department, con-
ducted a study of water systems in the Charleston Standard Metropolitan
Statistical Area (SMSA) during March 1969. The study included thirty
(30) public water supplies serving about 229,000 people or 91 percent
of the SMSA population, and was designed to assess: (a) the status
of drinking water quality, (b) water supply system facilities, and
(c) bacteriological surveillance programs in urban and suburban areas.

The following are the principal findings of the study.

A. Drinking Water Quality

1. To determine the quality of the drinking water in the 30

communities studled, samples were taken at various places in

the distribution systems. The data were averaged for each 8system

and constituent concentrations compared to the bacteriologicsal,

chemical, and physical constituent limits of the 1962 U.S. Public

Health Service Drinking Water Standards (DWS). On this basis:

(a) Fourteen (1k4) or forty-seven (47) percent of the systems
delivered drinking water that did not exceed any of the

constituent limits.
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(b) Additionally, thirteen (13) or forty-three (43) percent
of the systems delivered drinking water that exceeded at
least one of the DWS "recommended limits" (Defined on Page 12)
but did not exceed any of the DWS "mandatory limits" (Defined
on Page 13).
(c) Finally, three (3) or ten (10) percent of the systems
delivered drinking water that exceeded one or more of the
INS mandatory limits.
The quality of drinking water delivered to the smaller and
larger population groups is compared and summarized below:

LESS THAN GREATER THAN ALL

5000 Population 5000 Population SYSTIMS
(25 Systems Total) ( 5 Systems Total) (30 Systems)

DOBES NOT EXCEED

CORSTITUENT LIMITS 11 (Lbh%) 3 (60%) 1h (47%)
EXCEEDED RECOMMENDED

LIMITS 12 (L48%) 1 (20%) 13 (43%)
EXCEEDED MANDATORY

LIMITS 2 ( 8%) 1 (20%) 3 (10%)
3. Of the thirteen (13) systems that delivered water that exceeded

the recommended constituent limits, iron, mangsnese, turbidity,
and total solids were the constituents most often exceeded.

Of the three (3) systems that delivered water that exceeded the
mandatory limits, two (2) exceeded the bacteriological limits
and one (1) the chemical limits.

Samples of weater from surface water supplies were analyzed for
pesticides and only insignificant traces were found.
Sixty-three (63) percent of the total population served or

14%,000 people were served water that met the constituent limits,
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twenty-eight (28) percent or 64,000 people were served
water that did not meet the recommended limits and nine
(9) percent or 21,000 people were served water that did
not meet the mandatory limits.

7. The most common consumer complaints reported by operators
were from taste and odors and plumbing fixture staining
resulting from deposition of lron and manganese.

Water Supply System Facilities

1. To determine the status of the facilities used to treat,
distribute, and store public drinking water, site surveys and
interviews with operators were conducted regarding the water
supply system. Based on this information only two (2) systems
or six (6) percent did not have any major deficiencies while
twenty-eight (28) systems or ninety-four (9%) percent had ome
or more of the following major deficiencies: (1) Inadequate
source protection, (2) inadequate disinfection and/or comtrol
of disinfection, (3) inadequate clarification (removal of
suspended matter) and/or control of clarification and, (h)
inadequate pressure in the distribution system.

2. Four (h) systems or thirteen (13) percent did not provide
chlorination, and twelve (12) or forty (40) percent practiced
inadequate chlorination.

3. Twelve (12) or forty (4O) percent did not have adequate

clarification, and of these seven (7) or twenty-three (23)
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percent did not have adequate control of the clarification.

4. Inadequate pressure (less than 20 psi) in the distribution
system was found in twelve (12) systems or forty (40) percent

of the systems surveyed.

5. Eight (8) systems are providing fluoridated water to the
consumers. These are the larger systems and serve 215,000 people
of the 229,000 served by public water systems.

6. Relisble data regarding safe yleld for surface sources and
maximum dependable draft for groundwater sources was not avail-
able or unknown for most of the comunities surveyed.
Bacteriological Surveillance Programs

1. The bacteriological records both in the utilities and in the
State Department of Health were not carefully maintasined, and in
some cases it was difficult or impossible to find them. (Since
the field survey, the State Department of Health has made conslderable
improvements in the maintenance of records.)

2. To determine the status of the bacteriological surveillance
over each water supply system surveyed, records in the State
Department of Health and the utilities were examined for the
number of samples collected and their results during the last
twelve (12) months of record. Based on this information, only
three (3) systems or ten (10 percent) had bacteriological
surveillance that met the criteria (see page 13) while twenty
seven (27) or ninety (90) percent either did not collect sufficient

samples or samples showed poor bacterial quality, or both.



3. The data on the adequacy of bacteriological surveillance

programs related to system size are summarized below:

LESS THAN GREATER THAN ALL
5000 Population 5000 Population SYSTEMS
(25 Systems Total) (S Systems Total) (30 Systems)
MET CRITERIA 1 (k%) 2 (ho%) 3 (10%)
DID NOT MEET 2h (96%) 3 (60%) 2T (90%)

CRITERIA

k. During the previous twelve (12) months sufficient samples were
collected from four (4) systems. Of these four (4) systems, three
(3) had satisfactory resulta.

Other Major Findings and Conclusions

1. Date were collected on the date of the previous sanitary
survey, last complete chemical analysis, and the status of a
program to eliminate and control cross-connections and hazardous
plumbing conditions. Results indicate that in most cases there
was no record of the last sanitary survey, and that a survey had
not been conducted within the past three years; that a complete
chemical analysis had not been conducted for any system; and,

that none of the systems had a cross-connection control »rogram.
2. All plant operators are required by State regulation

to be registered and certified. Seventeen of the thirty

(30) commnity water supply systems surveyed have complied

with this regulation. Of the thirteen (13) systems that

are operated by uncertified operators, twelve (12) are in






the population group serving less than 1000 people. The

State Department of Health has a training program to certify
and upgrade operators and is proceeding with the examination
of operators and issuing certificates to successful candidates.
3. Twelve (12) of the fourteen (14) systems serving population
groups of less than 1000 people are operated on a part-time
basis. Eighteen (18) systems are operated by personnel on a
full-time basis.

4. In some cases, the quality of water delivered, operation
and maintenance of facilities, and surveillance could be
improved if the systems serving several small communities
merged to form & public service district or one utility.

5. In general, the larger systems delivered water of better
quality, are better operated and maintained, and exhibited a

better degree of surveillance than the smaller systems.

vi
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RECOMMENDATIONS

Based on results of the Community Water Supply Study conducted
in the Charleston, West Virginia Standard Metropolitan Statistical
Area, the following recommendations are presented:

1. Surveillance by the Division of Sanitary Engineering,

West Virginia State Department of Health over water supply

systems be drastically improved. This improvement should

consist of the following:
(a) surveillance be improved for those twenty-seven (27)
systems not in compliance with bacteriologicel requirements
of the Drinking Water Standards.
(v) surveillance be improved for the thirty (30) systems
not in compliance with chemical requirements of the Drinking

Water Standards.

“(c) periodic site visits or sanitary survey of water supply
systems be increased to an acceptable frequency, but not
less than once per year.

(If results of the Study of one County are applicable state-
wide, a significant increase in manpower for surveillance-
type activities in the Division of Sanitary Engineering is
indicated)

2. Necessary improvements be initiated for each system which

exhibited bacteriological and chemical concentration in excess

of the Drinking Water Standards and priority be given to improving
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those three (3) systems not in compliance with the mandatory
constituent limits.

3. Improvements be made to those twenty-eight (28) systems where
deficiencies were found in the storage, treatment, and distribution
of water.

4, Safe yield for surface sources and maximum dependsble draft

for groundwater sources be computed for each system where appli-
cable, so that planning and future expansion as well as daily
reliability to meet demands is based upon known capability of

the source.

5. The feasibility of mergingsmaller systems into a public service
district or one utility to improve operation and maintenance, sur-
veillance, and quality of water, and to reduce costs be investigated.
If merging does not prove feasible, consideration be given to utilis-
ing the resocurces of several small systems in a cooperative effort
to employ full-time certified operators for these thirteen (13)
systems currently operated by personnel who are not certified.

6. The Division of Sanitary Engineering of the State Department of
Bealth assist the management of water supply systems in implementing
progrems to eliminate and control cross-connections and hazardous

plumbing conditions.



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. Publlic 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 Bygiene 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,
Education, and Welfare. These areas were selected to give examples of
the several types of water supplies in the country. A whole Standard
Metropolitan Statistical Area (SMSA) was the basis of each study, except
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 smsller
communities located in the counties in the SMSA, and the interaction
between them.

The definition of Standard Metropolitan Statistical Area (SMSA)
is given below:

Standard Metropolitan Statistical Area - The boundaries

and titles of standard metropolitan statistical areas are
established by the Bureau of the Budget with the advice






of the Federal Committee on Standard Metropolitan Statistical
Areas. An SMSA is a county or group of contiguous counties,
which contains at lease one city of 50,000 iphabitants or more
or "twin cities" with a combined population of at lease 50,000.
In addition to the county, or counties, containing such a city
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.

Specifically, the objectives of this study were accomplished by
determining whether:

1. The quality of the urban and suburban American consumer's

drinking water in the selected study areas does not exceed the

constituent limits of the Drinking Water Standards (DWS);*

2. The water supply systems supplying this drinking water to

the consumers are essentially free from mejor deficiencies; and

3. The surveillance programs over these water supply systems

meet the bacteriological surveillance criteria.

The authority for the Community Water Supply Study is found in
Title III, Part A, Section 301, Public Health Service Act, as amended
(42 y.s.C. 241).

"Sec. 301 - The Surgeon General shall conduct in the Service,

and encourage, cooperate with, and render assistance to other

appropriate public authorities, scientific institution., nd
scientists in the conduct of, and promote the coordination of,
research, investigations, experiments, demonstrations, and
studies relating to the causes, diagnosis, treatment, control,

and prevention of physical and mental diseases and impairments
of man, including water purification..."

#1962 U.S. Public Health Service Drinking Water Standards; PHS Publ.
No. 956, Superintendent of Documents, Government Printing Office,
Washington, D. C. 20402, 61 pp.



In Region III, the Charleston, West Virginia, Standard Metropolitan
Statistical Area was selected for the Study. It includes all of Kanawha
County. All water supplies serving 25 or more people, or having at
lease 15 services, were surveyed. The field work began on March 17,
1969, and terminated om March 27, 1969.

In the conduct of this study cooperation was received from the
West Virginla State Department of Health and the Charleston-Kanawha

County Health Department.



SCOPE

Public water supplies in the United States numbered 19,236
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 supplies were small, about 85 percent serving
5,000 or less people. About half of the public was served by the
18,837 supplies that each served 100,000 or less persons and the
other half (77,000,000) were served by the 399 larger supplies. About
TS percent of these public wvater supplies have ground water as a
source, while 18 percent use surface wvater. The remaining 7 percent

have a mixture of ground and surface water source.

A. Systems Studied

‘ This study covered 969 public water supply systems, including 89k
commnity water supply systems (91.4% of the total) and 75 special
water supply systems (9.6% of the total). Por this study the following
definitions of the systems were used.

PUBLIC WATER SUPPLY SYSTEM - A water supply system includes the
works and auxiliaries for collection, treatment, stor.uge, and
digtribution 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 hsd 15 or more service
connections and/or served 25 or more consumers.

Special Water Su gstems - are thom systems serving
railer and moblle home parks, and institutions with resident

populations,

Commmunity Water Su stems - are all other systems

8 e an .

*Statistical summary of Municipal Water Facilities in the United States,
January 1, 1963: PHS Publ. Fo. 1039, Govermment Printing Office,
. Washington, D. C. 1965, 66 pp.



B. Study Area
In the Charleston (SMSA) 30 public water supply systems were

studied serving about 229,000 persons. They consisted of 13 ground
water systems (wells and springs), 1l surface water systems, and

3 systems buying finished water from another system, hereafter
called wholesale finished water source systems.

For the purpose of this report, water supply systems were
divided into four categories; 1) those using surface water or s
mixture of surface and ground water as a source; 2) those using
ground water as a source (this category was further divided into;

a) wells, b) springs, and c) springs and wells); snd 3) those purchas-
ing finished water as & source; and 4) special water supply systems.

Table 1 gives data on type, population, average daily demand,
and source for the supplies included in this study. Table 3a and 3b
(pages @5 and 26 ) show the number of systems in each category and the

populations served.






TABLE 1

Average

Population Daily Demand
Community Type _ Served (M.G.) Source
Acme 2a 120 0.005 ground
Alum Creek 1 2,000 0.075 Coal River
Belle 1 8,700 0;950 Kenawha River
Burnwell 2a 100 ? ground
Carbon 2a 130 0.007 ground
Cedar Grove 1 1,750 0.075 Kanawha River
Charleston 1 121,000 18.000 Elk River
Chelyan 1 2,100 0.108 Kenawha River
Clendenin 1 3,500 0.185 Elk River
Corton 1 36 0.010 Elk River
Crown Hill 3 250 0.020 Pratt
Decota 2a 320 0.020 ground
Eastbank 3 1,200 0.080 Cedar Grove
Glasgow 3 1,000 0.100 Cedar Grove
Handley 1 1,000 0.170 Kanawha
Kayford 2> 100 7 ground
Leewood 2e 150 0.010 ground
Miami 2a 1,100 0.05 ground
Montgomery 1 6,500 0.276 Kenawha River
Nitro 1 52,000 9,000 Kanswha River

Pinch 1 1,025 0.050 Elk River






Table 1 - Continued

Average

Population Daily Demand
Conmpanity Type Served (M.G.) Source
Pratt 1 1,250 0.080 Kanawha River
Rensford 28 100 0.010 ground
Republic 2a 90 0,003 ground
Ronda 2a 256 0.014 ground
St. Albans 1 20,000 1.210 Coal River
Sissonville 1 2,500 0.107 Pocatalico River
Shrewsbury 2a 6k0 0.045 ground
Ward 2e hs 0.025 ground
Winifrede 2a 60 0.010 ground







C. General Description of Area

The Charleston, West Virginia, Standard Metropolitan
Statistical Area includes 8ll of Kanawha County. The terrein
of this area is extremely hilly and land with a gentle slope
is at a premium, or already developed. The majority of the
development is along major drainage channels or the flood
plain, as shown by the map on the following page. This type
of development is possible by the use of reservoirs and levees
for the control of flood flows.

Industrial, commercial, and residential development in the
Charleston area is along the Kanawha and Elk Rivers. Other
development 18 generally confined to the banks of small tributaries
of these rivers.

The 1960 Census indicates that Kanawha County population was
252,900. The population was projected for the purpose of & water
resource study of the Kanawha River Basin as follows:

1960 1970 1980 1990 2000 2010 2020
252,900 Z5T,000 25Y7200 357,100 262,000 282100 252,300

These projections were later revised to reflect the shilosophy
of expanded development under the Appalachian Regional Dewvelopment

Act, and were termed "developmenteal benchmarks."” They are as follows:

1960 1980 2000 2020
252,900 33%,100 £53,900 585,900
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Development under the Act has not influenced population growth
in the Charleston Area, mainly because sufficient time has not
elapsed since 1is inception.

Assuming that population has followed the earlier projlectionms,
the present population should be approximately 252,000,

The Kanawha River is hesvily relied upon by industry in the
Charleston Area. Manufacturing employs approximately 25% of the
labor force, with almost one half of this number working in chemicals
and allied products. Approximately 40% of the labor force is evenly
divided between wholesale and retail trade, and personsl and business
service. Mining and construction sccount for another 10% with the
remainder going to other forms of employment. The Kanawha River

Bagin has been referred to s the "Ruhr Valley of America."”

10
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EVALUATION CRITERTA

Each 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 Hygieme 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,
¢) distribution system pressures, and d) operation); 3) the status
of the surveillance program over the water supply syestem was evaluated
by obtaining bacteriolegical water quality data for the previous

. 12 months of record from State and county health department files.

A. Vater Quality Criteris

Water quality wes judged either:

(1) Not to exceed the Constituent Limits of the IWS (hereafter
called Poes not exceed limits), or,

(2) To exceed at least one "recommended" Constituent Lamit
(some are sesthetic paremeters), but does not exceed eny
"mandstory” Constituent Limit (hereafter called Exceed
recommended, but not mendstory limits) or,

(3) To exceed at least one "mandatory" Constituent Limit (here;
after called Exceed mandstory limits).

The limits for the constituents measured in this study are

. summarized in Table 2,



TABLE 2

Partial List of Bacteriological, Chemical, and Physical
Constituent Concentration Limits Taken from the 1962 U. S.
Public Health Service Drinking Water Standards

RECOMMENDED LIMITS

Constituent Limit

Alkyl Benzene Sulfonate :
(Measured as methylene-blue-

active substances) 0.5 mg/l
Arsenic 0.01 1%
Boron 1.0 mg/lW*
Chloride 250 mg/1
Color 15 Units
Copper - 1.0 mg/1
Carbon-Chloroform Extract (CCE) 0.200 n7/1
Cyanide 0.01 mg/l
Fluoride

Temp. (Ann.Avg.Max.Dey, 5 years

or more

50.0-53.T 1.7 mg/1

53.8458.3 1.5 mg/1

58, hw63. 8 1.3 mg/1

63.9=70.6 1.2 mg/1

70.T=T79.2 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
Radiwm-226 3 wc/1 (pc/1)%=
Strontium-90 10 uuc/1 (pc/1)%**
Sulfate 250 mg/1
Total Dissolved Solids (TDS) 500 mg/1
Turbidity

Untreated 5 Units

Treated by more than

disinfection 1 Unit

Zinc 5 mg/l
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TABLE 2 (Cont'd)
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)

Cyanigde
Fluoride
Temp. (Ann.Avg.Max.Deay - 5 years
or more)
50.0«53.7
53.8-58.3
58.4.63.8
63.9-T0.6
T70.7=79.2
79- 3"'9°o5
Gross Beta activity (in the
absence of alpha or Sr-90)
Lead
Selenium
Silver

Limit

0.05 mg/1
1.0 ma/L
5.0 mg/1¥
0.01 mg/l
0.05 mg/1

Fails astd. 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
k/100 ml

0.2 mg/l

0.2 mg/l

#Although the recommended arsenic concentration is 0.01 mg/l, because

of interferences in some waters,

determined to be less than 0.03 mg/l.

e concentration of arsenic was only
For the purposes of this study,

these waters were considered not to exceed the recommended standard.
#¥Proposed for inclusion in the Drinking Water Standards.
*##]f these limits are exceeded, refer to Section 6.2 of the IWS.
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B. PFacilities Criteria

Source, treatment, operation, and distribution facilities
were judged elither:
1) To be essentially free from major deficiencies, or
2) To have one or more of the following major deficiencies
(vhere applicable)
a) Inadequate source protection (in absence of disinfection
or buying chlorinated water)
b) Inadequate disinfection (if disinfection practiced)
c) Inadequate control of disinfection (if practiced or
if purchasing chlorinated water)
d) Inadequate clarification capabilities (if
clarification practiced)
e) Inadequate control of clarification (if clarification
practiced)
f) Inadequate pressure (<20 psi) in some or all areas
of the distribution system

C. Bacteriological Surveillance Program Criteria

The bacteriological surveillance program over the i-ter
supply system was Judged either:

1) To meet the following criteria or,

2) Not to meet one or both of the following,

a) Collection of the required number* of bacteriological

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



samples for no less than 11 months during the previous

12 months of record.
b) Passing the bacteriological quality standard* for

no less than 11 monthsvduring the previous 12 months

of record.

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

15



METHODS

Field Survey
The regional office staff, in cooperation with the West

Virginia State Department of Health and the Charleston-Kanewhs
County Health Department officials prepared a listing of all
known water supplies meeting the definition adopted for this study.
The list contained the supply name, address, name of the superin-
tendent or person in charge, and the telephone number. The list
was cross-checked with community and subdivision names to elimi-
nate duplication and establish those areas for which the water
supply facilities were apparently unknown. A Form PHS-682, Report
of Water Supply Used on Interstate Carriers, was prepared for each
supply from State records. The completed list became the basis
for work schedules for the field engineers. Actual field surveys
wvere made by a staff of L PHS engineers from headquarters and the
regional office.

During the field survey, the engineer cémpleted Forms ECA-18,
Inventory of Municipal Water Facilities, and ECA-19 Muricipal
Water Supply Sanitary Survey, to provide information on source;
treatment; operation; leboratory control; personnel; distribution;
surveillance practices; planning for improvements; and water rates.
Examples of the standard forms are in the Appendix B.

Sampling Program
The following samples were collected and dispatched to

various Bureau of Water Hygiene laboratories:

16
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Rew water - 1 sample for bacteriological analysis

Finished water ready for distribution - &4 or 5 samples for

chemical analyses as follows:

a)

2 1/2-gallon sample to the Northeast Water Hygiene

Laboratory. This was a grab sample for most ground
water and small surface water treatment plants, but
where possible a 1lh-day composite was taken. The

following analyses were made on this sample:

Arsenic Cyanide Sulfate
Boron MBAS TDS
Chloride Nitrate Turbidity
Color Selenium

8-0z. aliquot sample for trace metals analysis was
taken out of sample 2)a) above 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
l-gallon sample for radioactivity analyses was sent to
one of the three Buresu of Radiological Health labvore.-
tories. It was collected in the same manner as sample
2)a) above. The following analyses were made on this

sample:
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Specific gamma emitting radionuclides
131 137 140
(T ,Cs , 32 )
Gross Alpha
Gross Beta
Radium-226, if gross alpha exceeded 3 pc/l
Strontium-90, if gross beta exceeded 1C pe/l
Tritium - (run on 10% of samples)
d) 1l-gallon sample for pesticide analysis to the Gulf
Coast Water Hygiene Leboratory from surface water
supplies. It was collected in the same manner as

sample 2)a) sbove. The following analyses were

made on this sample:

Aldrin Dieldrin Heptachlor Epoxide

Chlordane Endrin Lindane

DDT Heptachlor Methoxychlor
Toxaphene

e) 1 activated carbon monitor sample to the Cincinnati
Laboratory rfrom twelve systems having surface sources.
Two systens that had surface sources were not sampled
because the sources were considered similar to ones
being sampled. Carbon chloroform extract (CCE) and
carbon alcohol extract (CAE) concentrations were de-
termined from this monitor.

3) Distribution System
Samples for bacteriological and trace metel analyses at
the rate of 10 percent of the number required by Figure 1,

of the DWS, with a minimum of 2 each from any water supply.
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. C. Laboratory Procedures

Bacteriological

All samples were collected in 8-o0z. sterile, plastic,
wide-mouth, screw-capped bottles which contained 0.2 ml of a
10% solution of 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 transportation back to the laboratory. Maxi-
mum 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 in-
volved per sample, so reexamination of many of the ssmples could
have been made within the 30~-hour time limit if required. All
potable and source water samples were examined for total coliforms
using M-Endo MF broth, incubated at 35°C for 20-24 hours. Because
raw water quality varied with its source, three decimal sample
portions were filtered, the volume being determined by the
estimated water quality.

—— - -

*Standard Metnods for the Examination of Water and Wastewater,
12th Ed., APHA, AWWA, and WPCF. American Public Health Assoc.
. New York, N.Y., 1965. 796 op.



Any coliform colonies detected in the examination of
o cample were further verified by transfer to vhenol red lactose
for 2li- and 48-hour periods at 35°C incubation. All positive
phenol red lactose broth tubes then were confirmed in brilliant
green lactose at 3500 for verification of total coliforms and
in EC mediun at LL.5°C for detection of fecal coliforms. This
vrocedure further confirmed the standard total coliform MF test
and supvlied additional informetion on the votentially hazardous
occurrence of fecal coliform in those potable water suvplies.

Basic knowledge was also needed on the general bacterial
population of potable water. Therefore, the general pooulation
of bacterial count (plate count) was also made on all distribu-
tion system samples. Sample portions of 1 ml and 0.1 ml in
plate count agar (Tryptone-Glucose-Yeast Agar), incubated L8
nours at 35°C were sufficient to yield the desired data.

Chemical

The five samples, as noited above, taken to determine
the chemical guality of the finished and/or distributed water
wvere analyzed as follows:

Sample 2)a). General Caemistry.

These constituents were generally determined by 3Standard
Methods, except as listed below.

Barium

No standerd method existed at the tine this study
was undertaken. An atomic sbsorption procedure,

which will appear “n tte next edition ol Standard



Methods, was used and was found accevtable. The
analysis was made only on those samples that had
less than 2 mg/l because above that concentration
the barium precipitates out of solution.

Cnloride

A variation of the potentiometric titration vro-
cedure was used, which is a tentative method in

Standard Methods, page 372. Rather than titrate with

silver nitrate to 2 specified end-point in millivolts,
using a glass electrode and a silver-silver cnloride
electrode, a standard curve was prepared thst re-
lated millivolts to chloride concentration. The con-
centration 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.
A fluoride electrode method, which will appesr in

the next edition of Standard Methods, was used.

Precision and accuracy was generally better nan any
other method and the method was simpler to carry
out.
Semple 2)b), Trace Metals.
The atomic absorption spectrophotometer method was used for
all heavy metals (cadmium, chromium, copper, iron, lead, manganese,

a3

silver, zinc, nickel, and cobalt) because its sensitivity. specif

34
cLY

[ )

Ve
simplicity and speed of analysis far exceeded the usuval wet chemical

methods. An atomic absorption method for these metals will avpear in

21
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the next edition of Standard iethods.

Sarple 2)c), Radiocactivity.

These radiological constituents were determined using
standard radiological counting technigues.

Semple 2)d), Pesticides.

No standard procedure for pesticide determinations existed
at the time the CWSS was undertaken. Gas chromatography is
zeneraily the sccepted method of analysis and will eppear in the

next edition of Standard Methods. Therefore, this techniiue was

seaple 2)e), Orgenics (CCE and CAE).
These organic constituents were determined using standsrd

extrection lechiniques.
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TABLE 3a

WATER TREATMENT PRACTICES IN THE SYSTEMS STUDIED

Type of System (Number of Systems of each)

Overall System

Surface Wholesald

Water & | Ground Water Source Finished

Mixed Mixture Water Special

Source Springs Wells of Both Source stems
Treatment Practice 5y er] Percen
Do not disinfect, clarify,
or buy, chlorinated water 0 0 h 0 0 0 y 13
Disinfection only or buy
chlorinated water o} 1 6 0 3 0 10 33
Clarification* and
disinfection 13 ¢} 2 0 0 0 15 50
Clarification* 1 0 0 ) 0 ] 1 L
without disinfection
System Totals - 1k 1 12 0 3 0 30 100
Number

¥Clarification is the removal of suspended material by coagulation, sedimentation

and/or filtrstion.
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TABLE 3b

WATER TREATMENT PRACTICES IN THE SYSTEMS STUDIED

Mo ulation Served in Thousands m<meHH System
umber of Systems of wmosws otals
Treatmeat Practice <.5 | .5-5] 5-10 | 10-25 | 25-50 |50-100 [> 100 || Number | Percent
Do not disinfect, clarify,

or buy chlorinated water 4 0 0 0 0 0 0 4 13
Disinfection only or

buy eklorinated water 8 2 0 0 0 0 0] 10 33
Clarification* and

disinfection 1 9 2 1l 0 1l 1l 15 50
Clarification¥*

without disinfection 0 1l 0 0 0 0 o 1 4
System totals

Number 13 12 2 1 4] 1l 1 30 100

#Clarification is the removal ot suspended material by coagulation, sedimentation and/or

filtration.
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TABLE
WATER QUALITY EVALUATION BY SOURCE
Type Of System (A1l data are nercent Overall k
of System Totals) System Totals |
Sarface . Wholesale
water & | Ground Water Finished “
Mixed Mixture | Water Special
Source Sorings! Wells{ of Both | Source Systems {{humber|Percen
P St St iprbprriieg ——t o]
Did not exceed
Constituent Limits* o1 100 17 Y 100 14 47
Exceed Constituent Limits* 43 0 83 o 0 16 53
Exceed recommended but
not mandatory limits
\ 36 0 67 o] 0 0 13 43
Exceed mandatory limits T Y 16 0 0 o 3 10
svster Totals - Nunter 1k 1 12 0 3 0 30 0 .

Note: 63 percent of the study population was served drinking water

Constituent Limits.

*#See pages 11-13 for definition of Constituent Limits.

that essentially met the
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TABLE 5

WATER oc>rwﬂ< EVALUATION BY COMMUNITY SIZE

Population Served in Thousands (A1l Overall
data are percent of Size Totals) System Totals

<.5).5-515-10]110-25325-50150-1007] >100 ] Number] Percent
Did not exceed

50 100 0 0 0 100 1k L7
Constituent Limits*

Exceed
Constituent Limits* : 50 0 100 Y 100 0 16 53

Exceed recommended but

not mandatory limits k2 0 0 0 100 ol 13 b3

Exceed mandatory limits 8 8 0 100 0 0 0 3 10

Syster Totals - Number & 13 12 2 1 o] 1 1 30 0

Note: 63 percent of the study population was served drinking waterwith quality that aém not
exceed the Constituent Limits¥*

*See pages11-13 for definition of Constituent Limits.
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Table 4 indicates that the well sources produced the
poorest quality of water. This was because of inadequate
protection and high inorganics in the water that were not
removed by treatment. Systems utilizing surface watey although
often drawn from polluted sources, usually improve the quality of
their distributed water by treatment. Because of this treatment
the overall quality of finished water from surface and mixed
sources was usually better than well source systems.

The footnote on Table 4 indicates that 63 percent of the
study population was served water that essentlally met the
constituent limits. Most of the remaining 37 percent of the
population were furnished water that exceeded the recommended
limits. However, bacteriological samples from Leewood and
St. Albans showed the presence of coliform organisms in excess
of the limits. A sample from Miami exceeded the mandatory limits
for barium. The population of these three communities was
21,250 or about 9 percent of vhe study population.

Table 5 shows that, in general the larger commurities
produce better quality water than the smaller ones. The
percentage not meeting one or more recommended or mandatory
limits also varies inversely with size.

Facilities Evaluation

Table 6 and 7 show that two (2) or 7 percent of the water

systems investigated were essentially free from major deficlencies.
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FACILITIES EVALUATION BY COMMUNITY SIZE
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The remaining twenty-eight (28) or ninety-three (93) percent

had deficiencies in various aspects of the systems as follows:

1.

Source Protection

Table € shows that six (6) or twenty (20) percent of
the systems have inadequate source protection in the absence
of disinfection. As expected, it was the smaller communities
that had this deficiency most often.

Three systems, Crown Hill, Eastbank, and Glasgow purchase
water from other systems. Since these systems were judged to
have deficiencies such as clarification, they were considered
as an inadequate source.

Disinfection

Table 6 shows that twelve (12) or forty (4O) percent of the
systems had inadequate disinfection if it were practiced. This
was generally true with well supplies and was probably caused
by the presence of hydrogen sulfide or other interferring sub-
stances.

In addition to lack of residual chlorine in the distribution
system, chlorination was Jjudged inadequate if there had been any
interruption of chlorination durlng the past year, znd if no
emergency equipment was availsble.

Clarification

Again Table 6 shows that twelve (12) or forty (40) percent

of the systems had inadequate clarification if it were practiced.

This deficience was not limited to the small systems.






Clarification was judged inadequate if any of the
following was unsatisfactory: (a) chemical feed capacity,
(b) chemical mixing, (c) flocculation, (d) settling, or
(e) filtration.
Control of Clarification

Seven (7) systems or twenty-three ( 44 percent were
deemed to have inadequate control of clarification if it
wvere practiced. Control was deemed inadequate if a turbidity
test was not run daily or jar tests were not run at frequent
intervals.
Distribution System Pressure

Thirteen (13) or forty-three (43) percent of the systems
had low (¢20psi) pressure in some areas of the distribution
system. Thls deficiency was evident in about all size systems.
In the larger systems it may be caused by rapid economic growth
without increasing size of mains, and in the smaller ones it
probably was caused by corrosion due to poor chemical quality
of the water.

Based on the above analysis, it was Jjudged that there were
only two (2) systems or seven (7) percent of the total, that

were essentially free of major deficiencies. These were Kayford

and Pinch.

33
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Survelllance Program Evaluation

Tables 8 and 9 indicate that only three systems or 10
percent took a sufficient number of bacteriological samples
and had satisfactory results in accordance with the criteria
established for this survey. (See discussion on Bacteriological
Surveillance Program Criteria). One other system took a
sufficient number of samples but they were not satisfactory.
The remaining 26 systems or 87 percent did not take sufficient
number of samples.

Laboratory Analyses

Appendix D lists the chemical, physical, bacteriological,
and radio chemical results of samples taken from the distribution
systems of each utility.

No values were recorded for the pesticide samples collected

from the surface water supplies because the results were only

insignificant traces.
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TABLE 8

SURVEILLANCE EVALUATION BY SOURCE

Type of System (All date sre percent of Overall
pystem Totals System Totals
Surface Wnolesale
Weter & | Ground Water Finished
Mixed Mixture Water Special
Source Springs Wells | of Both Source Systems Number [Percent

Meets Bacteriological
surveillance criteria NH Y 0 0 0 0 3 10
Does not neet bacteriological _
surveillance criteria 79 100 100 0 100 0 271 90

Does not meet collection

vortion of the

bacteriological 79 0 100 0 100 0 26 87

surveillance criteria
Systenm Totels 14 1 12 ) 3 0 30 100
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TABLE 3

SURVEILLANCE EVALUATION BY COTUNITY SIVE

Population Jerved in Thousends (AL? Syster
data are % of 3ize Totals) Overall/Totals
<.5 55 5-10 | 10-25 | 25-50] 50-120 100 | Wunber | Percent
Meets bacteriological )
surveillance criteris ) 8 100 0 0 0 0 3 10
Does not meet bacteriological
surveillance criteria 100 92 0 100 0 100 100 o7 90
Does not meet collection
poriion ol the
bacteriolosical 92 92 0 100 0 100 100 26 871
surveillence criteria )
Systen Totals - Number 13 12 2 1 0 1 1 30 100
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DISCUSSION OF RESULTS

Thirty water supply systems were surveyed in the Charleston,
West Virginia, Standard Metropolitan Statistical Area. The systems
serve about 229,000 people which is 92 percent of the population
of the statistical area. Therefore, 8 percent of the population
rely on individual systems or are served by a system with less than
15 services and/or 25 people. A brief discussion of each system
is included in Appendix A.

In the Charleston Service Area there are three treatment plants,
owned and operated by the West Virginia Water Company, serving
181,700 people, or about T78.3 percent of the population of the SMSA.
This service area is outlined on the map on page 9. The three treatment
plants are located in Nitro, Belle, and Charleston. The first two
utilize water from the Kanawha River, and the latter from the Elk
River.

The Kanawha River, in the Charleston area, is grossly polluted.
Effects of pollution from this area result in a 30 to 40 mile reach
downstream from Charleston being devoid of oxygen during low stream
flows. Municlpal wastes contribute to oxygen depletion, but they
comprise only a small fraction of the industrial contribution.
Industrial wastes also cause a severe taste and odor problem in the

Kanawha River. The plant at Nitro is located downstream from






»oBreviden Lo Droduce potabls uater and

he T ,000 neodle sarved,

reszarch and pilob

L . 4
t ~O (1“ CEITILTY N

}e
oh
Ias
(@]
J
-
[
3
o
iy
1
&
: ’J
o’)

remove Lasme ond

eds of

,.fl") roved
o0y rhon
2Cs

The

ro plant have met the

in gpite ol speclal treatront

~

there are Ireouesnt
olors,

she anl

T to the amounns of or

L I RN Sy ey s
rolationsid nooeLyesn

re~uired in this ara:

Jtanoard, or - onwore o Ticlent

e,
. ~ T ) . Ton - o . - o
PR SV "Z,’ o water «Ghany LS

- . - Ny + —__ . r 3 do

reatrznt plant and expansion of intak

studie

granuvlar act
rthe cunliLy

Thlorofonmn Lxth

Standar” which

odor provlems

tar and olors

PIERe RN

o -IThensive

LR s e P
redaes Lt mad

he type of Lreatimen. “bot

1
odor producin,

carvol AT hosen.

ivated

ure

ract
concentrabions 1n Tfnished

is 00 ppo.

ané O ¢ levels covdying
custorier coinlainto
are relailed Lo oo

ganics, since there 1< not

PN
iNiii g

and

. . N

rovide =z rore meaint Ul

i22] nrocenre 15

I aplogt Tt P, elve S wdatdme Fhipas rlaaie e
LGRS B L0, L,uro, a0 L. ), 1 EXLB500NE TRYaEe rLan e

. PREIN ; deal , R . . o 3 . et
oreratins L or near dgsigned coarszc ny aad are ia onc oo 0 popeive,

dver

38






39

The quality of the Elk River is generally good, and is not
influenced by the pollution which affects the Kanawha River. Plans
and specifications have been prepared and approved by the State
Department of Health. Approval is also required by the Public
Service Commission. Improvements in the system are needed and

the plan to use the Elk River to serve Charleston, Nitro and Belle,
will provide a better quality of raw water.

With adequate planning, the Charleston Service Area system
could be extended to serve the smaller communities upstream on the
Kanavha River. This would be especially desirable because several
of these supplies are old and poorly operated, as indicated by the
number of deficiencies listed.

The smaller communities having populations less than 1,000 rely
on ground water as a source of supply with two exceptions. Ground
water quality is influenced greatly by iron and manganese. Thirteen
communities are using water with concentrations of these elements
in excess of the Public Health Service Drinking Water Standards.
Sampling results indicate that one community is using water with an
iron concentration 17 times the Standard of 0.3 mg/l.

Another observation that can be made from the Survey is that
eight systems are providing fluoridated water to the consumer. These
systems are the larger ones and serve 215,000 people of the total

229,000 served by public water systems in the Standard Metropolitan



Statistical Area. None of the small supplies fluoridate. From
these statistics, it can be deduced that approximately 37,000
people in Kanawha County are not receiving the benefits of water
containing fluoride in optimum concentration.

Appendix A gives a brief discussion of each system including
comments on the major deficiencies. Appendix C indicates for each
system what processes are practiced and what items are considered
inadequate. From Appendix C and Table 1, it can be concluded that
the majority of people are furnished water that meet the constituent
limits, but that the majority of systems produce water that does
not meet the constituent limits. Also most systems have major
deficliencies in the facilities or operations, and that there is a
lack of bacteriological surveillance.

Sixty-three (63) percent of the 229,000 people or 144,000 are
furnished water that meets the constituent limits. Twenty-seven
(27) percent of the people are supplied water that does not meet
the recommended limits, and ten (lO) percent are furnished water
that did not meet the mandatory standards.

The majority of the systems or sixteen (16) produced water that
exceed the constituent limits. Since these 1€ systems served only 37
percent of the population, it is apparent that the poor quality water was
produced by the smaller systems. As discussed previously the solution

to part of this problem would be the merging of the smaller supplies



US|

into the larger ones where practical and feasible. Another approach
is more adequate surveillance by the State and local health depart-
ments and the publicizing of the deficiencies iIn order to gain public
support for the improvements.

The analyses of the survey results show that only two (2)
systems are essentially free of major deficlencies while twenty-
eight (28) had such deficiencies. Generally the smaller systems
are located in economically depressed areas and have more diffi-
culties in raising funds to make the necessary improvements. In
some of the larger systems, it was observed that there were problems
with clarification. In some cases these could be solved without
expensive structural changes.

One of the most glaring deficiencies is the lack of bacterio-
logical surveillance. This responsibility rests with the water
utility as well as with the health departments. A sufficient
number of bacteriological samples were collected and analyzed from
only four (4) or thirteen (13) percent of the systems. This
deficiency was generally attributed to the smaller commu.ities.
However, the two largest utilities did not collect quite enough
samples so they were also judged deficient. Only 8 percent of the
population were served by utilities that satisfied this criteria.

Jf the two largest utilities had taken a few more samples, then
eighty three (83) percent of the population would be served by
utilities that met this requirement. However, that would leave

seventeen (17) percent of the population served by utilities
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deficient on this account. In several cases no samples at all
were collected during the entire yesar.

The State Department of Health did not call this deficiency
to the attention of the utilities and require that it be corrected.
The budget of the Sanitary Engineering Division had been cut to
such a degree that it did not have the personnel to discharge its
responsibility in the water-hygiene program. (Since the field survey
was made the State Legislature has increased the budget of the
Division of Sanitary Engineering, so that it is doing a better job.)
However, considerably more funds are needed before the Division
can satisfactorily discharge its responsibility.

To insure that potable water is distributed to the consumer
it is not only necessary to have satisfactory quality of water
leaving the water plant, but the distribution system must be free
from defects which may contaminate water in the systems. Therefore,
there is a need for utilities to have a program to search out and
eliminate cross-connections with unapproved sources and hazardous
plumbing conditions which may permit back siphonage of contaminated
liguids. Although some commnities have a plumbing code for rew
construction, no utility has a continuous program to insure that
cross-connections and hazardous plumbing conditions are eliminated.
There is a need for the State Department of Health to initiate a

program of cross-connection control and back siphonage surveillance.
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APPENDIX A

BRIEF DISCUSSION OF EACH SYSTEM INCLUDING DEFICIENCIES

Acme

This system consists of & well and a distribution system which
serves about 120 people. Little information was available about
the system or quality of the water, except it contained noticeable
amounts of hydrogen sulfide. There were no records of chemical
or bacteriological analyses. Two samples collected during the
survey had satisfactory bacteriological results. The water is
not chlorinated. The pressure in the distribution system was
deficient.

Alum Creek

Water from Coal River is softened, filtered, chlorinated, and
distributed to about 2,000 people. The plant was neat and clean,
but the records were somewhat incomplete. The chemical quality
of the water was satisfactory, however, better follow-up should
be made when samples are bacteriologically unsatisfactory. There
is lnadequate control of the clarification process =24 bacterio-
logical surveillance. Residual chlorine is not maintained
through the system.

Belle

Water from the Kanawha River is coagulated, settled, filtered,
chlorinated, fluoridated and distributed to approximately 8,700

consumers. The plant is well operated, but it is quite o0ld and is
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being operated at, or near, designed capacity. The clarification
process was judged inadequete, Plans are underway to obtain
water from the proposed new plant in Charleston, if and when it
is built. Sufficient number of bacteriological samples are
collected and are satisfactory. Those taken during the survey
were also satisfactory.

Burnwell

Weter from a spring is distributed to about 120 people. Small
pipes and inadequate elevation of storage caused low pressures

in the system. There were no data on the reliable yield of the
gpring. There was insufficient residual chlorine, probably
becsuse of the presence of hydrogen sulfide. Sufficient bacteri-
ological samplea have been collected, but the results were unsat-
isfactory. Samplee taken during the survey indicated satisfactory
bacteriological results, but the chemical results were high in iromn
and manganese,

Carbon

Carbon obtains its water from a well and distributes 1t to about

130 people. The facilities of the system seem satis. ctory except
for inadequate chlorination. Only one bacteriological sample had
been collected in the last year and that was unsatisfactory. During
the survey there was no residual chlorine in the system. The
bacteriological samples collected during the survey were sat;-
isfactory, while the chemical sample was high in iron and manganese.
Cedar Grove

Water from the Kanawha River is coagulated, settled, filtered,

chlorinated, and pumped to about 1,500 people in Cedar Grove.



In addition, water is wholesaled to Glasgow and Eastbank which
have a combined population of 2,000 people. The treatment
facilities seem to have sufficient capacity but some of the
equipment is in poor condition and in need of repair. Of the
samples taken, the chemical and bacteriological results were
satigsfactory. However, of the twenty-four samples required for
the year, only four were collected. The clarification of the
water and the control of clarification were considered inadequsate.
Charlegston

This is the largest system in the survey serving some 121,000
people. It 18 owned by the West Virginia Water Company. However,
the plsnt which treats water from the Elk River is old and needs
renovating. The real solution is to build & new one. Plans are
being developed to construct a large plant to serve Charleston,
Nitro, Belle, and other nearby commmmities, but there are some
difficulties to be resolved before construction is started. Bac-
teriological samples were satisfactory, but not quite enough were
collected. Residual chlorine is maintained through the systen.
Records are sufficlent and available, There were incl~ations

that clarification was inadequate,

Cheﬂ

This system treats water from the Kanawha River and pumps it to

approximately 2,100 consumers. Complaints have been received of
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low pressure at ends of the distribution system. There are
insufficient safety precautions in the chlorination process.

There was inadequate control of the clarification process, and

the turbidity was not satisfactory.

Clendenin

Water from the Elk River is treated and pumped to approximately
3,500 consumers. The plant is old and chlorination procedure was
Judged inadequate. The chemical and bacteriological quality of
the filtered water 18 satisfactory for the samples collected.
However, insufficient numbers of bacteriological samples are being
collected. There was inadequate control of clarification and the
turbidity was not satisfactory. Plans are being made to comstruct
an additional filter and more mains.

Corton

This smell community obtains its water from the Elk River, and
after treatment, distributes it to 36 people. Somewhat insufficient
number of bacteriological samples have been taken, but all those
teken were satisfactory as were thosetaken during the survey. The
chemical analyses were also satisfactory. There was iradequate
control of clarification but the turbidity was within acceptable
limits.

Crown Hill

This community of 250 people obtaine its water from Pratt. The
diatribution system is old, poorly maintained, and has sections

with insufficient pressure. No samples are collected by Crown
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Hill, and insufficient samples are collected by Pratt. Because
of deficiencies in the Pratt system, it was considered that
Crown Hill source was inadequate.

Decota

Water from a well is pumped through a system which serwves gbout

320 people. The pressures are adequate, but storage is not. The
high hydrogen sulfide content makes chlorination process ineffective.
Only three bacteriological samples were taken last year although

2h are required, but these were satisfactory as were the two taken
during the survey. The chemical samples indicate the presence of
unsatisfactory amountes of iron and manganese.

FEastbank

Vater is purchased from Cedar Grove and retailed to about 1,200
consumers. This system is in poor condition. There is & need

for elevated storage and improvement of the water mains as water
pressure is inadequate. No samples were collected from the systenm.
Two samples collected during the survey were satisfactory and the
regidual chlorine was sufficient. Since Cedar Grove was judged
inadequate in clarification, clarification control, ané bacteriolog-
ical surveillance, the source of Eastbank was judged inadeguate.
Glasgow

Glasgow also purchases water from Cedar Grove and distributes it

to about 1,000 consumers. The distribution system is in reasonsebly

good condition, and there are no dead ends. Samples are not collected
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from this system., The two collected during the survey were sat-
isfactory. Since Cedar Grove was judged inadequate in clarification,
clarification control, and bacteriological surveillance, the source
of Glasgow was Jjudged inadequate.

Handley

This community is furnished water by the Chesapeake and Ohio
Railroad which treats Kanawha River water primarily for boilers.
Chlorination is not practiced. The operation is inadequate and
pressures are low in the system. Insufficient bacteriological
samples are taken. The two collected during the survey were sate
isfactory. There is talk of obtaining water from Montgomery
instead of the railroad. This would be an excellent solution to
the water supply problem.

Kayford

This supply 1is primarily for industry but furmighes water to 100

people. ‘the source is a well and iInfiltration gallery. The main
tenance of the system is poor but chlorination seems adequate.

There are no major physical jeficiencies reported. Only three
bacteriological samples were collected last year, but *these were
satisfactory as were the two collected during the survey. The
chemical analysis was also satisfactory.

Leewood

Water from a well is supplied to 150 people by a distribution system
which is poorly msintained and has areas of low pressure., The
concentration of hydrogen sulfide is 80 high thet no residual

chlorine can be maintained in the system. At time of survey, the
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chlorinator was not being used. Bacteriological samples were
collected only two months last year and the resulis for one

month were unsatisfactory. One of the two bacteriological samples
taken during the survey was unsatisfactory.

Miami

Groundwate: is pumped from & well, aerated, coagulated, settled,
filtered, chlorinated and distributed to about 1,100 consumers.

The purpose of the {reatment is to reduce the hydrogen sulfide,
iron, and manganese. The clogging of the filter with manganese

and consumer complaints indicate that the treatment is not very
effective. Chlorination was inadequate. The well is subject to
flooding. Insufficieﬁt bacteriological samples are being taken

and those collected do not meet the Standards. The two collected
during the survey were satisfactory. Barium exceeded the mandatory
limits.

Montgomery

This system is also owned by the West Virginia Water Company and
provides the same treatment to Kanawha River water as does the
Belle system. Sixty-five hundred people living in Mon*“zomery,
Iondon, Hugheston, are served by this system. At times there are
taste and odor problems and low pressures in some areas. Sufficient
bacteriological samples are collected and they are satisfactory,

a8 were those collected during the survey. Problems have been

experienced in clarifying the water.
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Nitro

There 18 an old plant that treats Kanawha River water taken
from below the industrial complex at South Charleston. The raw
water conteins such large amounts of chemical wastes that it is
very difficult to remove the tastes and odors by the normal
treatment process. Granulated, activated carbon is used in lieu
of sand in the filter to help solve the problems. The ultimate
solution is a new source of water and this is being planned (see
Charleston discussion).Imufficient bacteriological samples are
collected and they were satisfactory. The chemical analyses
indicated that the limit for manganese was exceeded. In some
parts of the distribution system there is low pressure. At the
time of inspection there were some prodlems with clarification.
The system is being operated a&s w2ll as possible under the cir
cumstances., About 52,000 people are nerved by this systenm.

Pinch

Water from the Elk River is softened, filtered, chlorinated,
fluoridated, and distrituted to about 1,025 consumers. The
treatment plant has sufficient carsncity. The plant apprears well
deslgned and maintalned. Only one bacterioclogical sample was
collected lagt year and ii was unsatisfactory. The two collected
during the surwvey were satisfactory.

Pratt

Kanawha River water is coagulated, filtered, chlorinated, and
distributed to 1,250 consumers in Pratt and 250 in Crown Hill and
Hansford. The plant ig opernted abt design capacity. There is a

present need to increase the sedimentation capacity and the amount
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of storage in the system. At times the filter runs are five

hours or less. The plant is allowed to operate when no operator

is on duty. Imsufficient becteriological samples are collected.
Those collected during the survey were satisfactory. Turbidity

and iron were in excess of the recommended limits.

Rensford

Groundwater is pumped from three wells to supply 100 people. The
wells are inadequately protected as coal dust finds its way into
the water. As with most of the smaller systems, little information
was avajilable about the system. Only four bacteriological samples
were teken last year and one was unsatisfactory. The two collected
during the survey were satisfactory. Chlorination is not practiced.
Chemical analyses indicated that the weter was high in iron and
manganese.

Repudblic

The system consists of a well, pump, and distribution system

which seems quite adequate for the 90 people it serves. The
chemical guality of the water is poor, having excess’ve iron,
manganese, and hydrogen sulfide, It is difficult to maintain

any residual chlorine in the system. HNo bacteriological samples
were taken the last year, and one of the two taken during the
survey was unsatisfactory.

Ronda

Water 1s pumped from a well through a distribution system to
approximately 256 people. The well is loceted too close to a
septic tank and a privy. The water is high in iron, manganese

and sulfides which destroys the reslidual chlorine before 1t
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reaches the end of the system. No bacteriological samples

were taken last year and one of the two collected during the
field survey was unsatisfactory.

St. Albans

Water from Coal River receives conventional treatment and is dis-
tributed to about 20,000 consumers. The guality of the raw
water is affected by mine drainage and occasiopel discharges

of municipal sewage. The present plant is producing at, or

over, designed capacity. DPlans are being developed to construct
another 1.5 mgd. plant to be operated in parallel with the
present plant. Only eleven of the 240 samples required were
collected during the last year. Those collected were satisfactory
as were those collected during the survey. Short filter runs
indicated that coagulation and settling was inadequate.
Shrewsbury

Water from two drilled wells 1s treated to reduce iron, manganese,
and hydrogen sulfide and then is pumped into the distribution
system which serves 640 people. This system also serves Monarch,
West Virginia. The facilities are old and evidently ‘o not

work well and consumers complain that the water stains. Chemical
analyses of samples collected during the survey confirm this
compleint. Insufficient bacteriological samples were collected
last year. Those collected were satisfactory as were the two

taken during the survey.
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Sissonville

Water from Pocatalico River is coagulated, settled, filtered,
chlorinated, fluoridated, and distributed to about 2,500
consumers. Oil well pollution has increased the chlorides in
the wvater socurce so much that a new temporary intake was con-
structed 24 miles from the plant on the left branch of the
Pocatalico River., This line has frozen in the winter, adding
to the utility's problems. There are a number of design
problems in the plant which need changing. Both the raw and
finished water transmission lines need to be improved to prevent
freezing and low pressure. The pollution of the source needs
to be eliminated. Insufficient bacteriological samples have
been collected and those that were do not meet the Standards.
However, the two collected during the survey were satisfactory.
Clarification was inadequate and resulted in turbidities above
the constituent limits, Chlorination was also inadequate.

Ward

This industrial supply is serving only 45 people who will soon
be moving. The system is to be abandoned. Bacteriolog®~al
samples have not been collected recently. The two collected
during the survey were satisfactory. Chlorination is not
practiced routinely. There is low pressure in the distribution

system.



A-12

Winifrede

This industrial supply serves about 60 people. It consists of
8 well, pump, and distribution system. It is poorly maintained
and the chemical quality of the water is also poor. The well
is subject to flooding. No bacteriological samples were taken
the pest year. One sample collected during the survey was

satisfactory. There is no chlorination.
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7. SANITARY SURVEY
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D&,f [ h ¢ ST . ; b “""'! ,\“‘..,..., e ‘A—“ - <

A, > 0f moLt recent survey b R S I R NS
P, ‘) \Jd) yr (1
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B. Survey rade by: [ __'state, L, d, PHS, *,J iocel health depurtment,

- I —- 3
' t :
j] utilicy, L“l consultant, S RNV MV Vel '?U LGS \ﬁa"!”k‘;ﬁ"m“",’c‘c
3 ' e gt
‘ r] 3”: . .’,T"‘\’"’if @F Vitw s
C. Facilities surveved: L_.__..J source ] transxisesion, [_. woaent., e
storage, L_ldistribution.
X3 40
8., FACLLITIES & OPLRATION (describe deficiencies on reverse side) YES NO
A. Are there comaon walls between finished and lesser quality water? [;_—: .._,
{ ) 8 ﬁ / “L
» W

g ﬁ'm.g %h""a*ﬁ"i inemey s
B. Are there inter-connections to other systems e, ~r )

) ewﬁ'«‘gﬁiv‘k n‘é:s’ q@rvﬁsvﬁ}m( oL ","
(1) of known acceptable quality B%ﬁﬁ}b‘\CC’l“‘"@J@ fil) ‘”.&..s g"tﬁz’iﬁ;igﬁ ¢ '.,*“'

4

(2) of unknown quality accenaned,

(a) with protection E\g@“?@; hOW F?’ﬁ‘%’ﬁ@“&"ﬁ?gé i D

(b) without protection

' C. 1Is there a cross-connection control program

(1) on new construction only % [gr

(2) for continuous re-inspection = -
D. Are finished water reservoirs properly covered? = E.:Jl
E. Is there detectable chlorine residual in distant parts of the [] (’]
distrituticn system? - 7
F. Can the treatment plant be by-passed? {;;] L;_C.Jr

G. Are there satisfactory procedures to:

[— 7
{
(1) prevent personal accidents o R
(2) prevent chlorine accidents [;,‘] or

(3) disinfect all new and/or repaired distribution system mains, B
valves, fittings, including check samples before being J

placed in service? o3 ¢

H. Are there areas of low pressure ( < 20 psi) in tl : distribution

- system under maximum water use? - el

{
. I. Operating prcblems most often encountered are: ! ]tastc & odor

67
phenols, Dcorrosive wvater, Dshort filter runs, Dother. specify,
-8 69 70 7/
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2
FACILITIoN & QPLeATION, cuntinaud
7
J. Chlorination process was interrupted L. | times
2 )
in the last 12 menths,

Ao

(1) Interruptions were duc to: L_J chlorinater failure,

4

i, lfecdwatcr pump,

other, exyiain,
78 (e~D caco 4) 2]
O

76

Fercent of land area within service aresa where waler is

changing cylinders,

availsble (nearest whole percent)

Were plaus and specs. for treatment plant approved by the state?

13

s

oy

loe

power failure,
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YES

L

(X3

Are the following adequate:
(1) Source, with respect to the following:

(a) quantity

(b) bacterjological quality’ ~_
L‘\é:b L

(c) chemical quality P }{E&

(d) physical quality 102

(e) adequate protection
(2) Transmission of raw water
(3) Is the row water sampled for:
(a) Bacteriological contamination

(b) Chemicel contamination

e
L]

No.
0

(4) Treetment, with respect to the folowing:

(a) geration
(b) chemical feed, capacity

(c) chemical feed, stand-by equipment
(d) chemical wixing

(e) flocculation

YES NO
A L
L 7
L
) 5
26 29
E%%
37 3

- P[:]%

N

RO
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i S. SOURCE, TReATHANT & DISTRiIRUTION, continued
A, /re the followirg adequate (continued):

(4) Treatment, continued: YES NO
(£) settling e

(g) recsrboanation

! %Jaﬁ

(b) filtration Ad mermel emarn T rL iaT

(1) disinfection, capacity

(j) disinfection, stand-by equipment ﬁl}

(k) taste & odor control - -
(1) fluoridetion [f]

(5) Distribution, with respect to the following:

(a) storage

S 59
(b) booster chlorination - ’

9 ]
(c) high service pumping — tht

. (d) booster pumping - _—
(e) pressure — .
(6) Maintenance ]

(=13 69

(7) Records for:

(a) disinfection ]

(b) filter runs E;j
(c) chemical consumption %%% =
Tl

(d) operational control tests

(e¢) bacterioclogical examinations

1 19
(8) Cross-connection control END CARD S g%
(a) ordinance
AW Wz o
(b) program implementation — e
B (c) progress
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ROATHLIT & DISTRIBUTION, contim.ed

[
During the past 3 years, raw water quality has lT_.J improved,
7
!“"‘(z "
L _.deterforeted, or L_ jstaysd the seme.
PR 2t
A‘ ‘A‘L tf l’l 's T < 2 :’§ ngf':‘
2"“._; tS i 5 ,;ec‘.?&’z S R I

£ o T : i .ﬁ
Water Purif{ication QOperator El‘ 35""%’ m@@%’@l"ﬁ”@w - ‘u{,}? :35453% .

(1) Highest level of formal education: ‘ ;Sth grade or less,

24 43

— r24
j high school, technical or tradw“"”‘ 01, L ]universiL).
23

(2) Level of training in water t;/ ,nont. I ,[col}.egg R Ehg 4V

p‘~——-—‘

j Qe N ! ] e
techmr SR <rrade school, chortts stheool, L Jon the nb,
<9

;___._a

1y \jv"
d c}none, l oth‘ L., hp “‘" ‘ .

.v s,
(3) Length, r\ ’ﬁ.n:e*"on L‘m.s JOb % LM.,'[ ! 3\&:’5 months.
: 23

i

()l

{ 315

o T ! ]
(4) Nusber of previcuss. wiuond as water treatment operator .
%ﬂ@ o Ky

S €™
(5) Total %olrs of water purification experience

3B 39
(6) Level of study in sanitary nicrobiology: D college course,
40 S

D (__}

technical or trade school,l__J short school,l__Jon the job,
P Gz (2
[]

none, ,__J other, specify. .

(7) Level of study in water chemistry: .T]colln re courm,Dtechnical
47
iR
|
or trade school, L__Jshort school, on the job,L_ ,nene,
EY) o

D other, specify.
51
(8) Is the operator a full-time employce? yes (..no

(9) Salary range (per year) of operator: 7(5‘1 , 999 ‘F'j $2,000~4,999

55

D$5 COG-7,4L99 E $7,500-9,999 Q $10,000

[N
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PerounbhLl,, continuer

AL

continu d

(10) Is your present fraff adcquate

(&) uunber ___.yes [;Jxx>
-L-

(b) qualiry L__Ayes L~"JQO

Operator‘s majer complaint

B-8

' ]
e Cperavors emimion

Most frequent customer's complaint:

¢ H
Recajvec e

Management's most frequent complaint:




vi. FINANCIAL 1 UeM D00

/
‘ A, Luno @ tadeh edness: water suprlv)

T .
i ) i ' g | t wj t
(i) Grmeral o biyation bonds ¥y -}—~}~—immL_ A SN SARD &U
P — R e . ~ - ke 80
; .
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R R T
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r"" 1"""!' T S At shadinc!
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B. Capital stock, par value SL _ S B A
' 7 = “_M“I ot £
. b ! i
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] ] V} - !
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d l H ' é; ::—'

,
Gwinag Oy

C. Water Kept srparate
. - hne

5 < omemy , .
{ }
1
s NG

£

S
s

general fund? v S

[

BE-RN

v, Is thero an ginuesl pavoent to

¢ om——n e
i

| ! l
L., tperation is centrolled by: o mayor-council, . _imayor-commissipn,
= S8

b.
G.
H.

FCA-L9

R N

t

¢ - ingependunt water board,! ! otheg specify.

eC

o3

Is there active planning for expansion or improveaent?

(1) Value of plannca improvement -

R 1N

() Planning by ut:ility ‘

: J
(3) Planning by consultants [ . vyes l_Jn

1{ expansiun is planned,

o

! '
o \é“‘:t!e‘{"\; en iy
. é

1t will be carried out witnin:

1 Yk, 2-5 YRS, (-1C YRS,
(1) Scurce L?J L,J L v}
- '“j i~
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Yo —_ Y 0
[ o P
(3) imstribution L_yj - N
I g
1 [ [
(4) Other e f_") o L-"'q"‘
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CENIS/L (KA ALl X0

(1) Chemtcals

(2) Laber, power, etc.

(3) Depreciation

(4) Other,
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(5) Total
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A A i !
I
PN . el

T .

[

! i !

o 2 ] e

2. S

[ B

e P ) iA‘_.,J
=g 3¢

Foo e

| N

45 T

[ —

34 a0

A 1
L&‘i"}‘/&,;*}i, censy lramvs



Ll

LCA-19

PR PR
Al ent

(1) Connection tee

—

W

i
‘s,

. !‘ C‘, e

IBTOMATION, ceortinued

e
EXY Y

)
/

Fo

i
unit is. _jper 1,000 gallons or

Lal}

7

~ “"T' -

,hq _
J,_]__g cents for the firstikx

ml:jj units
- 5

'

pood
| gc<-nt!:‘. for the next

S

¥
Ay y =y

‘ cents for the next

I
-

i, as needed to cover steps,

Ne+t: flat

-

T
_,J units
S

l _iper 10O cu. frt,

) |
A, ¢ peg
y ¢

&/
Tal
ENO caro &
Pigel
rat+: lere & B S/z‘!h"sig



APPENDIX C

SUMMARY TABLE



APPENDIX C

Summary Table

COMMUNITY

J978M PIBUTIOTUS Anq J0
L£ITIBTO ‘308JUTSTP 30U 830(

JI91BM DPS7BUTJIOTYD

sAnq 10 ATuo 308JUISTd
§309JUISTP PUB SIATJITJIBTD

UOT309JUTSTP 3NOUITA SBTITIBTD

SITWET

qUaN1T1HUCs POSOXd 10U §80(

S1TWIT POPUSWNODSI

3y} JC 2I0W JO JUC Spa2oXy

s TWIT LI03BpUBU

3Uy7 JC 9JoW JO 3UO SPIIOXHY

UCT109JUISTP JO doU9sqe UT
uociqo9qoxd aoanos 93vnbopsul

Acme

Alum Creek

Belle

*

Burnwell

Larbon

Cedar Grove

Charleston

Cheylan

Clendenin

Corton

EIR IR IR IR

Crowvn K111

njin

Decota

“Eastbank

Glasgow

sef ] Al %

‘Handley

(o o] [ N N o

“Kayford

*

jhinin

" Leewood

*

Miani

-

Montgomery

Nitro

Lo |

Pinch

Pratt

IR IR EIR

Rensford

Republic

Ronda

St. Albans

*

Shrewsbury

*

Sissonville

alal (dlajala

“Ward

“Winifrede

*

-

TOTAL

10 |15

1

1k

13

2

O

* For Information only - not used in evalualion of systems

S Satisfactory - met criteria used in evaluation of systems

U Unsatisfactory - did not meet criteria




Insufficient bacterio-
logical samples collected

APPENDIX C
(continued)

Summary Table

Does not meet bacterio-
logical surveillance crilteria

¢

27

Meets bacteriological
surveillance criteria

Egssentially free of
major deficiencies

Low Pressure

Inadequate control of clari-
fication if practiced

Inadequate clarification if
practiced

12

Inadequate disinfection if
practiced

12

COMMUNITY

Cedar @rove
Charleston

Cheylan

St. Albans
Shrewsbury
Sissonville
Ward

Montgomery

Nitro

Pinch
Rensford

Republic

Ronda
Winifred

Crown Hill
Decota

Acme

Alum Creek
Burnwell
Carbon
Clendenin
Corton
Eastbank
Glasgow
Bandley
Kayford
Leewood
Miami
Pratt
TOTAL
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LABORATORY RESULTS



D-1

35 020
TALes MARe S, 1970 DRINKING R PPROBORCT 1y BATA*#REN oS COMPARED To USPHS STANDARDS PAGE o011
UNITS QRE WG/L EXCEPT: RAUTATION IN 6C/L, COLIFORMS PER 100/MLs COLOR , TURB.IN STD.UNITS

0002 3%50030%0200 ACME WATER SuppLY mmmzmmo. WEST VIRGINIA 25122
ID NO POP 0 Iwp COA COR YO MIxXx AER SED FIT FIM AM RC FL DISs CL sOURCE SUPPLY Ay DAY
355003050200 120 1 531 000 00 00 000 00 00 00 00 O O 0 000 O 1 WELL 000,00
AVERAGE AVERAGE AVERAGE
ARS Ba co CR CCE F PB NO3 SE S04 IN TURB BETA
0001 0000 0002 0002 0000 0002 0002 0001 0001 000 0002 0001 0001 NO.
o .
.17 .001 . 000 0.22 .008 0,0 .006 10. 015 0,70 2,
AS B cL cy CN FE MN AG T0S COLOR »wux» coLl
NG, 0001 0001 0vol 0002 00n1 0002 0002 0002 0001 0001 0001 0002
nOO «N0 ~0¢ cCO& -OOO QMOO .OUQ OOOO NOwo O- Oc O.O
MAX ITMUM MAX IMUM MAX I MUM
ARS BA ¢o CR CCE F PB NO3 SE S04 IN TURB BETA
EXCD
a
W17 2002 L 000 0425 016 0.0 004 10, 019 0,70 2.
AS 8 cL cu CN FE MN AG 05 COLOR ALPHA cot!
EXCD
000 L <100 16, +005 «0N0 .133 «051 «000 291. L Se 0 040
» » #* * » »* * ” * » 3 * #* * »* #* * * » * » » »* #* 2 » » » * »
355062450200 +e40s04c40s4e0e
0004 3550624%0200 BELLE DIV,.~WEST VIRGINIA WATER COMPANY BELLEs WEST VIRGINIA 25015
1D NO pOP 0 1wp COA COR TO MIX AFER SED FIT FIM aM RC FL DIS CL SOURCE OF suppLy AV DAY
355162450200 8700 2 001 20 01 002 00 ©O1 04 OL O O 2 001 O KANAWHA RIVER 000,9%
AVERAGE AVERAGE AVERAGE
ABS 8a ch cQ CCE F P8 NO3 SE S04 ZN TURB BETA
0001 0000 0003 0003 0001 0003 0003 0001 0001 0001 0003 0001 0001 NO.
.06 «000 , 000 2033 0.82 +009 2,8 004 27, .021 0,40 1,
AS B8 cL 4} CN FE MN AG 108 coLor AL PHA coLl
NO. 0001 0001 0001 0003 0001 0003 0003 0003 0001 0001 0001 0002
.00 « N0 11, W0l4 .000 . 027 «000 .002 68, 0. 0. 0,0
MAX TMUM MAX IMUM MAXIMUM
ARS 8a o d- CCF F P8 NO3 SE S04 IN TURB BETA
EXCD
.06 2000 .0n0 .033 0.90 LO17 2,8 .0064 27, « 044 0,40 i,
AS B cL cu CN FE MN AG 105 COLOR ALPHA coL!
EXCD
«00 .00 11, <019 «000 0042 «001 «004 68 L Se Oe 00

* EXCEEDS RECOMMENDED STZNDARDS. #% EXCFENS MANDATORY STANDARDSs © LESS THAN OPTIMUM CONCENTRATION nF F,
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TrUay MAR. 5¢ 1970

DRINKING oAb RZB0RL T4 BAER T BABH vCwsS™ COMPARED TO USPHS STANDARDS

PAGE

UNTTS ARE MG/L EXCEPT! RADIATION IN PC/L, COLIFORMS PER 100/MLs COLOR & TURB,IN STD.UNITS

0003 355118250200 BURNWELL WATER SUPPLY IMPERTAL CALLIERY €O
10 NC pPOP C Iwp COA COR YO MIx AER SED FIT FIM AM RC FL D18
355118250200 100 2 620 000 00 00 000 00 OO 00 00 O O O 004
AVERAGE AVERAGE
ABS BA 4 CR CCE F (] NO3 SE
0001 0oo00 0003 0003 0000 0003 0003 0001 0001
a
.07 +001 .000 0,00 .018 0,0 .002
»w 8 cL Cy CN FE MN
NC, 0001 0001 0001 0ng3 0001 0003 0003
» »
00 «00 47, «035% .003 0721 e137
MAX I MUM MAXIMUM
ABS 8a (<] CRr CCE F P8 NO3 SE
a
<07 +003 000 1L0.20 «027 0,0 U022
AS 8 CL cy CN FE N
EXCD 3 3
* *
«00 L »100 47, «NE6 .,003 1,085 .153
* [ ] #* * » * #* * * * * » » * » » » #* [
35%131400200 +ssessst0tes
0004 355131400200 CARBAIN WATER SUPPLY CARBON FUEL COMPANY
1D NO PQP o Imp COA COR YO MIx AER SED FIT FIM AM RC FL DIg
355131400200 130 2 021 000 00 00 000 0L 00 00 00 O QO O 004
AVERAGE AVERAGE
ARS Ba co R CCE F P8 NO3 SE
00C1 0900 7003 0no3 [e10]8]¢] 0003 0003 0001 0001
o
W11 «000 « 000 0,00 +00% 0.5 . 002
>m 8 CL (<] CN FE MN
NC, 0001 0001 0001 0003 0001 0003 0003
* »
.00 «00 13, +0013 . 000 «701 + 085
MAX IMUM MAXIMUM
ABS Ba cC cr CCE F P8 NO3 SE
o
W11 «000 000 L0.,20 «015 0,5 +002
AS 8 cL cu CN FE MN
EXCD 3 3
* L 3
«00 « 00 13, «NO9 «000 «823 «103

BURNWELLy WEST
cL SOURCE OF suPPLY
0 1 weLL
S04 N TURB
0001 0003 0001
91, 088 2,40
AG 708 CoLor
0003 0001 0001
.005% 342, 0.
504 2N TURB
9l. 179 2,40
AG DS COLOR
2006 342, L Se
* »* #* » * ® *
CARBONs WEST VI
cL SOURCE OF suepLy
0 1 wWeLL
S04 IN TURB
0001 0003 0001
53, 2,191 3,50
AG 105 COLOR
0003 0001 0001
.001 229, O
504 ZN TURSB
53, 0453 3,50
AG 08 CoLor
+002 229, L 5.

012

25034
AV Day

VIRGINIA

AVERAGE
BETA
0001 NO
2,

AL PHA nmr~
0001 0003

O 0,0

MAX T MUM
BETA
EXCD

2.

ALPHA coLl

O
» # * *

23037
AV Day
000,01

AVERAGE

RGINIA

BETA

0001 NO.

2.

MAX IMUM

BETA
EXCD

2,

ALPHA coL!

Oe 0e0

* EXCEEDS RECOMMENDED STYANDARDS, #% EXCEEDS MANDATORY STANDARDSs © LESS THAN OPTIMUM CONCENTRATION OF Fo
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35514
Tules MAR. %o 1970 oRINKING AR PER4BORDT 1Y BRER BA8% ncWsS COMPARED TO USPHS STANDARDS PAGE 013
UNITS ARE MG/L EXCEPTI RADIATION [N PC/Ly COL[FORMS PER 100¢MLs COLOR & TURB, [N STD.UNITS

0004 355140600200 CEDAR GROVE MUNICIPAL WATER CO, CITY HALL BLDG, CEDAR GROVE, WEST VIRGINIA 25039
10 ¢ pOP 0 ImMP COA COR TO MIXx AER SED FIT fFIM AM RC FL DIg CL SOURCE OF SsUPPLY Ay Day
355140400200 1750 1 010 01 01 012 00 ©OlL 04 Ol O O 0 001 O KANAwWHA RIVER 000,36
AVERAGE AVERAGE AVERAGE
ARS ga cD CR CCE F -1} NO3 SE 504 N TURSB . BETA
0001 0000 0003 0003 0001 0003 0003 0001 0001 0001 0003 0001 0001 NO,
aQ
.06 .000 .000 2043 0,06 ,017 3,4 .003 39, $ 027 0,67 2.
AS B cL cy CN FE MN AG 105 COLOR ALpHA coL!
NC. 0001 0001 0001 0003 0001 0003 0003 0003 0001 0001 0001 0002
«00 .00 2.9 «003 .000 $ 027 . 009 .001 Y4, De Oe 0,0
MAX TMUM Ma X I MUM MAXIMUM
ABRS Ba )] CR CCE F PA NC3 SE S04 2N TURA RETA
EXCD
o
.06 »000 000 o D43 0.19 .035 3,4 <003 39, ¢ 041 0,67 2,
AS 8 cL cu cN FE MN AG 105 COLOR ALPHA coLl
EXCD
« 00 .00 2.9 «006 .000 »033 012 2002 4. L 5. 0, 0,0
»* ”* * ® * * »* E 3 * - * #* * * * » » * » * #* * »* * » » * » * #*
355145800200 +etetsstetos
0o0le 355145800200 CHARLESTNON DIv.~WwEST VIRGINIA WATER COMPANY CHARLESTONs WEST VIRGINIA 25301
1D NQ poP c Iwp COA COR 7O MIX AER SED FIT FIM AM RC FL DIS CL SCURCE OF SyPPLY Ay Day
355145800200 121000 2 005 20 01l 200 00 10 04 Ol ©O O 2 021 O ELK RIVER 018,00
AVERAGE AVERAGE AVERAGE
ARS BA Q) CR CCFE F 1] NO3 SE S04 IN TURB BETA
0001 0000 0018% 0015 noo01 0013 0015 0001 0001 0001 0015 0001 0001 ND,
.06 +000 Jvol .N26 1,00 2002 1.6 .008% 21, +036 0,13 2,
>m 8 CL Cy CN FE MN AG mom COLOR ALPHA nmr_
NC, 0001 0001 0001 0015 0001 0018 0015 0015 001 0001 0001 0014
<00 «00 5.6 «011 .000 «098 «000 «001 93. 0. O 8.0
MAX I MUM MAXIMUM MAX T MUM
ARS BA b R CCF F P8 NO3 SE S04 ZN TURS BETA
EXCD
06 - +002 .009 026 1.10 .017 1.6 <005 21, 178 0,13 2.
AS 8 L o]} CN FE MN AG 105 COLOR ALPHA oLt
EXCD 1
L]
«00 L +100 5,6 «033 000 o719 «00% «005 93, LS. Os 0e0

» EXCEEDS RECOMMENDED STANDARDS, ## EXCFEDS MANDATORY STANDARDS, B LESS THAN OPTIMUM CONCENTRATION OF F,

e am emie e e e
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Thl.s MAR, S, 1970 SRINKING oA tER BOR DTy  BEFE FASH nCWSS™ COMPARED To USPHS STANDARDS

PAGE J1&
UNITS MRE “G/L EXCEPT: RaDIATION IN PC/L, COLIFORMS MER 100/ML, COLOR & YURB,IN STD,UNITS
0nos 385149450200 CHELYAN WATER SUPPLY COMMUNITY WATER CO CHELYAN, WESY VIRGINIA 25041
10 NO POP 0" IMP COA COR TO MIX AER SED FIT FIM Am RC FL DIS CL SOURCE OF sSUPPLY AV DAY
355149450200 2100 2 011 00 00 002 00 Ol 04 OL O O O 001 O KANAWHA RIVER 000,11
AVERAGE AVERAGE AVERAGE
ABS BA cD CR CCE F P8 NO3 SE S04 2R TURS BETA
000} 0000 0003 0003 0001 0003 0003 0vo1 0001 0001 0003 0001 0001 NO,
a »
.04 +001 .000 029 0406 «000 3,8 +003 35, «023 3,20 2.
AS 8 CL cy N FE MN AG T0S LOLOR AL PHA oLl
NO. 0001 0001 0001 0003 0001 0003 0003 0003 0001 0001} 0001 0002
«00 «00 9.1 «009 «000 «140 N »000 101, O Os 040
MAX ITMUM MAX IMUM MA X T MUM
ARS Ba co R dd3 F P8 NO3 SE S04 IN TJRB BETA
1 ExCD
o *
204 «N02 .000 «N29 0.19 .000 3,5 «003 35, «038 3,20 2.
AS 8 cL cy CN FE N AG T0S COLOR ALPHA coLl
EXCD
,00 «00 9,1 «N15 000 187 .053 002 101, L Se D4 0.0
» * » » * * #* » * » » * * * L #* L] * » * #* * »* * »* * - " #* »
355160800200 +eetetseerss
Cul4 3551608N00200 CLENDENIN MUNICIPAL WATER SUPPLYCITY HWALL BLDG. CLENOENING WEST VIRGINIA 25045
10 NO POP G Iwp COA COR YO MIX AER SED FIT FIM AM RC FL DIs CL SCURCE JF SUppLY 2y DAy
355160800200 3500 2 220 0ll 01 00 002 00 40 ©0O4 OF O O 3 001 O EiLk RIVER 000,19
AVFRAGE AVERAGE AVERAGE
ags Ba co R CCE F 1) NO3 SE 504 IN TJURB BETA
6001 6000 0003 0003 0001 0003 0003 0001 0001 0001 0003 0001 0001 NO»
o #*
QOU QQOw UCOW OQNN Oomm 00- N.~ -OOW &O. 'Ouu ﬂi@O N-
AS 8 cL cu CN FE MN AG 105 COLOR ALPHA coLl
NCe 0001} 0001 0001 0003 0001 0003 0003 0003 0001 0001 0001 0002
.00 .00 3.6 024 .000 «168 +006 L,001 129, 0. Oe 0,0
MAX I MM MA X IMUM VA X IMyM
ABS B8a Cco R CCF F 1] ND3 SE S04 IN TURA RETA
1 £xCD
a *
.05 +002 .010 .022 0.56 .017 2,1 .003 46, 082 1.80 2.
AS B cL cuy N FE MN AG 165 coLor ALPHA coL!
EXCD 1
*
.00 .00 3,6 . 050 .000 %066 015 .002 129, L % O, 0.0

# EXCEEDS RFCOMMENCED STANDARDS, #% EXCEEDS MANDATORY STANDARDS. B LESS THAN OPTIMUM CONCENTRATION OoF F.
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THL . ¢ MAR, %=y 1970 DRNK

0004 355184250200 CORTON
1D NGO PCP 0 IMP
355186250200 036 2 000
AVERAGE
ABS BaA co CR
0001 0000 0003 0003
«02 « 001 . 000
AS -] CL
NC. 0001 0001 0001
.00 «00 3,2
MAX IMUM
ABS BaA cob CR
*02 0002 000
Ag B CL
EXCD
00 .00 3,2
#* * »* » * * * *
0uo03 355197650200 CROWN H
10 NC PO®P g IvpP
355197450200 250 2 300
AVERAGE
ABS Ba co 4]
0001 0000 0003 0003
«03 «001 »000
AS 8 CL
NO. 0001 0001 0001
.00 «00 8,6
MAX IMUM
ABS Ba co Cr
03 « 004 000
AS 8 cL
EXCD
.00 200 8,6

NG R BA2A0RPY Ty BAFR  FABN  mcwsS ™ COMDARED TO USPHS STANDARDS
UNITS ARE %GyL EXCEPYI RAUTATION IN PC/L, COLIFORMS PER 100/MLs COLOK & TURB, IN

WATER SUPPLY

1a0 00 00 000 10 40 00 0L © O
AVERAGE
CCE F PB NO3
0000 00013 6003 0001
-]
0.12 <005 0.8
Ccu cN FE MN
0003 0001 0003 0003
2007 ,003 046 »005%
MAX TMUM
CCE F P8 NO3
-]
0.13 L,017 3,8
Cy CN FE MN
.N09 ,003 $ 058% 007
* L] * #* * * » » ®

355197450200 +4esttscssss
ILL WATER SUPPLY

000 00 00 000 00 00 00 00 O
AVERAGE
CCE F P8 NO3
0001 0003 0003 0001
o
+034 0,06 « 005 3,5
cy CN FE MN
0003 0001 0003 0003
2010 ,000 o156 0022
MAX IMUM
CCE F PB NO3
=]
034 0,20 018 3,%
cu cN FE MN
o018 .000 187 L 034

CONSCLIDATED GAS SUPPLY
COA COR TO MIX AER SED FIT FIM AM RC FL Of8 €L

0 004

SE
0001

006

SE

L G04

RIVERTON COAL COMPANY
COA COR YO MIX AER SED FIT FIM Am RC FL OIS Cu

0 000

St
0001

«002

SE

<002

PAGE 013
STDeyngTs ~ 7 .
CORP, CORTON, WEST VIRGINIA 2%0%0
SQURCE OF 8SUdpyY AV DAY
0 ELK RIVER 000,01
AVERAGE
504 JIN TURS BETA
0001 0003 0001 0001 NOo
240 +020 0.85 2.
AG 709 COLOR ALPHA coLl
no03 0001 ocol 0001 0002
. 000 82, 0. 9, 0.0
MAX I MUM
504 N TURS BETA
EXCD
24, 0026 0,8% 2.
AG 0S5 COLOR ALPHA coL!
. 000 82, L 5. 0. 0,0
*» #* »* L] * »* » - »* - »
CROWN HILL WEST VIRGINIA  250%2
SQURCE 0OF SUPPLY AV DAY
4 /PRATT/ 355655800200 000,02
AVERAGE
504 ZN TURS BETA
0001 0003 0001 0001 NO.
3l. ohls 3,30 2,
aG 705 COLOR ALPHA oLl
0003 0001 0001 0001 0002
,000 94, Oe 0. 0.0
MAX IMUM
S04 IN TURS BETA
ExCD
31, «930 3,30 2.
AG TDS COLOR ALPHA coLt
,002 94, LS. O, Cob

# EXCFEDS RECOMMENDED STANDARDS, #% EXCEEDS MANDATORY STANDARDSs o LESS THAN OPTIMUM CONCENTRATION OF F,
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prINKING ARSERCBBRLT 1o  BATR  BARN nc s~ COMPARED T3 LSPHS STANDARDS

TrlLee MAR, S5, 1979 PAGE
UNITS ARE “G/L EXCEPTI RALTATION [N PC/L, COL{7TSAMS PER 105/MLs COLUR & TURB,IN STHLUNITS
0C04 355213600200 NECOTA xtz»nﬂn>r wATER SUPPLY DECOTA, wWEST VI
1D NG POP C IMp COA COR YO MIX AER SED FIT FIM Am QC FL DIS CL SOURCE OF SUPPLY
355¢13400200 320 2 120 209 09 00 COC 01 00 OO0 00 C O O COa O ONE KELL
AVERAGE AVERAGE
ABS Ba co CR CCE F 4] NO3 SE SO% IN TURB
0001 0no00 0003 06012 bYelals) o]l ok] 0003 ool uoel 0001 0coy 0001
o
+03 «N02 000 0.07 «018 Geb .002 193, +362 1,30
AS B cL cy CN FE My 0% 0% CCLOR
NC. 0001 1001 0Gn1l 0003 0001 0003 noa3 ~GT3 0001 0001
* * L]
.00 «00 41, 11 000 1.058 315 L0l 46, O
MA X IMUM MAX IMUM
ABS Ba cD R CCE F P8 NO1 SE Shé4 IN TJRA
a
«03 s 000 LONe 0.23 .021 Ot 132 19y, 1.010 1,32
AS 8 CL cu CN FE MN AG TDS COLOR
EXCD 2 3 1
» » ®
« 00 L «100 41, 021 .000 24550 oSl .02 564, L S.
* L] * [ » #* 3 » » » » * #* * * L] » * L] [} » - » * » *
358235800200 ++oest00s00s
0003 355235800200 FASTRANK wATFER SERVICE , FASTRANK, WEST
10 NG pgpP c Imp CuA CCR TO MIX AFR SED FIT FIM AM wl FL 0198 7L SGURCE  0F  SuppLy
355235800200 1200 1 300 noo A" g0 000 90 00 00 00 w©w T T ny> e sCEDAR GROVE/ 358
AVERAGE AVERAGE
ABS BAa <D 9] CCF F PB NO3 SE 504 IN TURB
0001 0009 ngo3 00013 nont 0003 0003 0001 000, 0001 0003 noot
2]
« 06 «NCO +000 + 063 0.06 +000 3,4 +U03 39, »02% 0,67
AS -] L cu CN FE MN AG s COLOR
NC. 0001} 0001 0001 0003 noonl 0003 0003 1003 0001 0001
»00 <00 2.9 «002 .000 «106 o023 e 4. 0.
MAX [ MUM MAX TMUM
ABS Ba cD CR CCF F -] NT3 SE 506 TN TJRS
a
«06 «000 ,000 «NG3 0.19 .000 J.% + 0013 39, « 037 0,67
AS 8 i Cu N Fg MK AG ns coLonr
EXCD
.0 AU 2,9 +N06 ,000 L1768 , 040 L0802 94, L 5
» ExCFEDS RECOMMENCED STHNDARDS, ## EXCEEDS MANDATORY STANDARDS. 0 t£8S Twiw TPTIMUM CONCENTRATION OfF

518
RGINIA 25088
&V DAY
000,02
AVERAGE
BETA
[oJe]e DS ND.
3.
AL PHaA 2oLl
200 20Ce
Do 0,0
MAX T MM
BFTA
EXCOD
wn
ALPHA coLl
Ne 040
* L3 » »
VIRGINT & 25067
AV Day
140400200 000,08
AVERAGE
BETA
no01 NO.
24
»wo:p oLl
0001 00n2
O Dl
MAXIMUM
BETA
EXCD
2.
ALPHA o] |
Je 0,0
Feo
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Thlas

0co3 3553156020290 GLASGOW WAIER SERVICE
1D NC poP G IMP COA CQOR YO MIX AER SED FIT FiIM AM RU FL DIs
355315600200 1200 1 o000 noe 90 02 000 00 00 20 00 O 2 0 000
AVERAGE AVERAGE
ABS B8a CcD R e F PB NO3 SE
cocl 0co00 0003 0003 nsny 000d 0003 0001 0anl
a
006 2000 000 « e 08 +0NGC 3.6 20013
aAs 3} CL o N FFE MN
NC. 0QNYL 3001 0001 SR ~ony 00923 2003
.C0 .00 2.9 LN L 00 «09% 010
MAX IMUM MAX MM
ARS Ba [ Cr rr £ [24:) N03 SE
9]
.06 «NC2 000 e 0,19 000 3,4 LU0
As 3 L C- N FE MN
EXCD
.00 «CU 2,9 LN20 .000 <149 W13
» * - » - * * * - * » * L3 » * * *
A5R34BNI0200 seeestststne
DI eRs 355342413200 HANDLEY=- Caf _e 29 wWATFR SYSTEM
1L NO pPJIpP C lwup CO8 CLR YO MIX AFR SED FIT FIM AM pC FL DIc
355348010200 15¢0 2 920 "3 01 N0 000 00 40 Q0 00 0O 3 M o0O0C
AVERAGE AVERAGE
ARY da cC d-} CCF F P3 NG) SE
6oc 8901 0073 0003 30N0 [FRakel} 0093 0001 0001
a
«05 001 .0no 0.04 «007 3,! «U03
AS 8 CL C CN FE MN
NCe. 0001 GNnut nunl e¢rn3 0001 0003 0003
0N 00 7.2 e . 000 .158 . 008
MAX IMUM MAXTMUM
apsS Ba (@Y (4] C(CF F P8 NO3 SE
=]
.05 »N03 .0no 0.20 «0213 3,1 003
AS 5 L s CN Fe MN
EXCD
.00 7,2 .07 L ONU $261 <00y
# pXCEEDS SECTMMENDEC STHNDARNSG, ## EXCEEDS MANDATORY STANDARDS, u LESS

MAR,
UNITS ARE wG/L EXCEPT:

Sy 1970

RAVIATION N PC/L. ZOLIFZRMS PER 100/Mis

[
L

&

-
o

AG

£002

L
0

AG

L0090

nRINKING RATEROBOEL Yy BAPA  FERU  vcwsS ™ COMPARED Th USDWS STANDARDS
COLCR & TURB,IN STDUNTTS

PAGE 017

GLASGOW. WESY VIRGINTA 25086
SOURC CF  suUPPLY Ay DAY
7CEDAR GROVE/ 355140400200 000,10
AVERAGE
504 2N TURSB BETA
0001 0003 0001} 0001 NO»
39, «113 0,67 2.
05 CCLOR ALPHA [ QoI ¢
0001 0001 0001 6002
Obo Oo On OwO
MAX MM
S04 IN TURS RETA
EXCD
iq9, (b 0,67 2,
105 COLOR ALPHA ceLl
Gé, L 5e O G40
#* * » '3 * » #* » * *
HANDCLEY s wEST VIRGIN!A 25102
§2)QCE  0fF suPpLY 4y Nay
KANSAWHA RIVER 000417
AVERAGE
SCe IN T JRB arvé
o0l 0703 00C1 L0 NO
31, 018 0,53
108 CCLOR 2oLl
onet 2001 N3G
152, De " e
“a X TMUM
506 N T iRY AFTA
£xCO
3. sN38 053
s TOLOR AL PHa [QOTE
152, L Se e “el

THAN CPY (M % CONCENTIRATION ~F 7
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Teles MAR, &, 1971 pRINKING R $EROAORDT 1y BATL  EABM cCwsS™ COMPARED TO USPHS STANDARDS

PAGE 018
UNITS 4RE MGsL EXCEPT: RAUTATION % PC/L, COLIFCRMS PER 100/ML. COLOR & TURB,IN STDWUNITS

0:,03 355423010200 XAYFORD DIVISION WATER SUPPLY BETHLEHEM MINES CORP, KAYFORD, WEST VIRGINTA 25116
1D NC POP 0 Iwup COA COR TO MIX AER SED FIT FiM AM RC FL DIS €L SOURCE OF sUppLY AV DAy
355423010200 160 2 702 000 GO 00 000 00 00 00 00 O Q O OOk O CATCHMENT IN OLD COAL MINE
AVERAGE AVERAGE AVERAGE
ABS Ba co CRr CCE F P8 NO3 SE S04 N TURSB BETA
0col 0000 0002 0002 0000 0002 0002 0001 0001 0001 0002 0001 0001 NOo
=]
07 «000 .000 0,00 .008 2.3 014 158, 389 0,63 s,
AS 8 L cu CN FE MN AG 105 COLOR ALPHA coLl
NC. 0001 onQ1 00n1 0102 0001 0002 0092 0002 0001 0001 0001 0002
.09 «00 5,4 0222 000 «030 +004 .001 08, De 0. 0.0
MAX IMUM MAX [ MUM MAX I MUM
ABS 84 e Cr CCF F P8 NO3 SE S04 ZN TURSB BeTA
EXCD
a
.07 «000 . 000 L0.20 016 2.3 .0ls 158, «700 0,63 5
AS 8 L cuy CN FE MN AG 05 COLOR ALPHA oLl
EXCD
.00 L <100 5.4 442 000 «036 «005 002 408, L 5. 0. 040
* ® # »* * » * * »* » » » »* [ ] L » » * * * * [ 3 #* * #* » »* * » #*
3155482050200 ¢ees000ttvee
0CC4 355462050200 LEEWNND WATER SUPPLY (0, LEEWDOOWWEST VIRGINTA 25122
ID NC PQe c Iwup Coa CCR YO MIX AER SED FIT FIM AM RC FL DIs§ cL SOURCE OF syuppLy Ay DAY
355462050200 150 2 7131 000 00 00 000 04 00 00 00 O O 0 004 O 1 WELL 000,01
AVERAGE AVERAGE AVERAGE
ABS 8a o CR CCE F P8 NO3 SE S04 IN TURB RETA
0001 0000 2003 0003 0000 00013 0003 0001 0001l 0001 0003 0001 0001 NO.
a
.03 .000 .0n0 0,22 .005 0.0 .001 35, 100 0,23 3.
>w o} L Cy CN FE MN AG DS CoLOR AL PHA coLl
NG, 00n1 0001 nony 0003 0001 0003 0003 0003 001 0001 0001 0002
[ 2]
« 0O 00 &U, .wo.ﬂ ’OOW .109 «027 oOO» 362, O, Oe 1,9
MAXIMLY MAX I MUM MAXTMUM
ARS Ba cC <R CCF F 1] NO3 SE S04 IN TURB BETA
EXCD
o
.03 101 000 0.23 018 L .l »001 is, 179 0,23 3,
AS ) L cy CcN FE MN AG 05 COLOR ALPHA oLt
EXCD 1 1
*
01 L «100 60, 1,168 .00n3 0237 <031 .002 362, LS. Oe 2,0

* EXCFEDS wFCOMMENDED STHANDARDS, ## EYCFEDS MANDATORY STANMDARDSs O LESS THAN OPTIMUM CONCENTRATION oF F,
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wuw ﬁmb owo PP rtIsbavoy " R
ThlLer MAR, S» 1970 DRINKING w #m ¥l rw4< DATA FROM #Cwi3™ COMBARED n SPHS STANDARDS 2AGE 019
UNTITS ARE MG/L EXCEPT: RAVIATION IN PC/L, COLIFORMS PER 130/ML. TOUCR & 7 3BRUIN 5T7, ONTTS

0004 3554756470200 LINCOLN PURBLIC SERVICE DISTRICT \ ALUM CREEK, NEST VIRGINIA 25003
10 NG POP C Iwp COA CCR 1O MIX AER SEC F1IY six AM RC FL Dlg O SQURCE  IF  suppLY AV DAY
355475400200 2000 1 000 021 01 N0 022 00 20 C& Gy C O 0 001 . IGA. RIVER 000407
AVERAGF AVERAGE AVERAGE
ABS Ba cC R CCE 13 PR N33 kY ST4 N TJURR BETA
0000 0noo n003 0003 0001 0003 0003 2600 ngn 4000 7003 000 000¢ NO,
a
«000 .021 N8BS D.11 ,006C .01
As A cL Cy N SE . e TR AL IHA It
NCe 0000 JNU 0uo0 07 000 [Welek) R 3000 0Cad 2000 no0e
o 31 .24 ST Y/ De
MAX TMUM Mag M h %A X TMUM
ARS Ba cC CR TCF F oR RO i T NS © A g va
[ F{g]
a
« 201 L081 L0836 Oel8 oV ¢ W Nie
AS =] cL cu N FE 'y A%y ™S [T ALPHA Cot ]
EXCO
<078 «031 Ol vl e
» " » #* * * » » * [ 2 - * * » * = L] * - -+ bl * L. 4 L3 F '] * * ~
memwﬂOWONDO LR K R R R IR
0004 385837080201 ALAML CLJ=UNTTED WATER SFR, CoRVP, 5, 4 x 2477 ABALEC) v W ST yIRTIN, e %30T
1D NG EN) G Iwp COA CCR TO MIX AER SFQ FIT fFim AM Q0 &0 e o Tt RE 0E A Ya
155537050200 ey 2 12v Ci1n 00 00 002 1w DL 2. Uy S oay Moty mELL Cl.0%
AVFRAGE AyrRaGE sy ERAGE
ARS 2a Y ] CCF F 24 NO 3 SF “re IN T RET2
00Nt croy an3 (eJalhk} nenNo Talal | AR Py non, S 0 BRI [V T e
% a
o 0% 1,55 $0C2 ,0n0 0.31 T S i.* 0286 5,3 1,
Ac o} CL T CN e vy a( 125 TULTR Al PHA LT
NC, 000 RV nuny G703 noo1 357 *3 ST Coul 2cal ~Ony YT
oo o “3, W12 LON0 D N PR 14, " . .
MAX MM A TWM MAx MY
ARS Ba 7L e TCF F DR 03 SE ™ N L RE=a
1 Fall
*n o
04 leb? L) L0rQ 0,32 . Ye? 2002 Las RO ~ L3k v,
AS = T <o N FF vy G 75 <o o m LOHEA R
FxCl
N . 3, 16 .0ne «iae . 165 PRI A, . N R .

®OEXUFEDS n€LCMME T3 STANDARNS,. #e FXCFENS MANNAT .Gy STANGARDSs B LESI THAN NPT M SONITNTIEVING <. €
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umm mmmmowm CrPIbb bbby
TrlLaee MAR, 5y 1970 DRINKING i w U w4< DATA FROM ®CWSS™ CCMPARED TD USPHS STANCARDS
LNTTS- ARE MG/L EXCEPTD RAVIATION IN PC/L, COLIFORMS PER 100/MLy COLOR & TURB,IN STD,UNITS

PAGE 020

0005 235554500100 WEST VIRGINJA WATER COMPANY

MONTGOMERY ﬁMq( WATER SUPPLY MONTGOMERY, WEST VIRGINIA 25136

1D NO PQOPR Q0 IwpP COA CCR TO MIx AFR SED FIT FIM AM RC FL DIS CL SOURCE OF supPpLY AY DAY
355554500100 6500 2 1oV 011 20 01 002 00 01 ©O4 Ol O 1 2 001 O KANAWHA RIVER 000,43
AVERAGE AVERAGE AVERAGE
ABS Ba co CR CCE F 1] NO3 SE S04 IN TURB BETA
0QC1 0000 0003 0003 0001 00013 00013 0001 0001 0001 00013 0001 0001 NO.
.07 «000 .000 .082 1,20 +009 4,2 +002 30, «024 0,52 1.
bw B8 L Ch CN FE MN AG T0S CoLoR AL PHA oLl
NCo 0001 G001 0001 0nos 0001 0003 0003 nQG3 0001 0001 0001} 0002
« 00 « 00 7.2 015 . 000 «022 «001 001 1G7. O, Oe 0,0
MAX IMUM MAX TMUM MAXTMUM
APS Ba co Cn CCF F [=]:] NO3 SE SC4 N TURB BETA
1 EXCD
*
«07 001 .000 .082 1s40 015 “,2 «U02 30, «035 0,52 1,
AS 8 cL cy N FE MN AG 105 COLOR ALPHA CcoLl1
EXCD
«CO « N0 7.2 «022 «000 «02% +002 « 004 107, L % O 0.0
» * * * * » * L] - » » * » » L4 » * » » » * » » » » » » » » *
3555R9200200 ++vesvse0ees
0009 355589200200 wEST VIRGINIA WATER CO, NITRO« w, VA, 25143
10 NC pCP Cc Iwp TOA COR TO MIx AER SED FIT FIM AM RC FL DIS CL s7JRCE  OF syoplLy Ay DAy
355589200200 52000 2 332 001 21 0l 004 10 01 02 00 O O 2 U0l O KXANAWHA RIVER 009,00
AVERAGE AVERAGE AVERAGE
ARS Ba co CR CCF F PB NO3 SE S0« IN TJRR BETA
0001 0¢0n 0008 0008 0001 onos 0008 0001 0001 0001 [efeXe].] 0001 0001 NO.
.07 «000 .0no LN86 1,08 . 000 G,0 +V03 29, 216 0,53 b,
As 8 cL Cuy CN FE MN AG 105 CCLOR ALPHA CoL!
NCe 0CO1L 0nQ1 0001 Qnos nonl onos 0008 0008 0001 0001 0001 0007
*
«00 « 00 ch +008 .000 «NG2 . 063 L0011 17, O O 00
MAX MM MAXIMUM MAXIMUM
ARg Ba QY] R CCF F PB NC3 SE S04 IN TURR BETA
EXCD
07 « 002 . 000 <086 1e12 » 000 L .1 2003 29, +2688 0,53 4,
AS B8 Cu Cu CN FE MN AG 65 CGLOR ALPHA coLt
EXCD 3
L3
«C0O OU 23, +013 00U «190 «197 <003 147, L S O 060

* EXCFEDS RECOMYENDED STANDARDS, ## EXCEENS MANNATORY STANDARDS. B LESS THAN OPTIMUM CONCENTRATION OF F.



3 ©00Q0 +e +
Trlos pRINKING oA ROBORP YTyt BATA PRGN nCuSS™ COMPARED T USPHS STANDARDS

D-11

MAR, 5. 1970 PAGE 021
UNITS ARE MG/L EXCEPT! RAVIATION [N oC/L, CQOLIFORMS PER 100/MLy COLOR & TURB,IN STD.UNITS
00C4 385440000200 PINCH PUSBLIC SERVICE DISTRICY PINCH. wEST VIRGINIA 251%6
1D NO POP 0 Iwp COA COR TO MIx AER SED FIT FIM AM RC FL Dls CL SOURC OF sUPPLY Ay DAY
355640000200 1025 1 000 0264 01 00 022 00 40 O4 01 O 00t 0 ELk RIVER 000,06
AVERAGE AVERAGE AVERAGE
ABS Ba 40} o] CCE F PB NO3 SE 504 IN TyURB BETA
0001 000n 0003 0003 0001 00013 0003 0001 o001l 0001} 0003 0001 0001 NO.
.08 000 . 000 o042 1,11 + 005 1.9 . 0013 25, 021 1,20 Q.
Ag 8 CL CuU CN FE MN [ 31 10S COLOR ALpHA oLl
NC, 0001 (VialVh ] 00n1 0003 0001 0003 0003 0G0} 0001 0001 0001 0002
<00 « G0 bob V1ia + U000 0022 «000 ,001 80 e Je Oe DeC
MAX ITMUM MA X [MUM MA X TMUM
ABS Ba 4%} <R CCE F 24} NO3 SE S04 IN TURA BEYA
EXCD
.08 «NC1 <000 o042 1.15% «017 1.9 «+0013 25, 04l 1.20 O,
As 8 cL Cy CN FE N AG 105 COLOR ALPHA CoL!
EXCOD
$ 00 «00 4,6 o022 .000 2,033 «000 .,003 80, L 5. Qe NeD
* #* * * * »* » L ] * » * * »* »* » » L 4 ® * * ® L L] » » * » & L
355655800200 es4det0svstee
0CC4 355455810209 PRATY “UNICIPAL WATER SupPLY CITY HALL B DG, PRATT, WEST VIRGINIA 25162
10 NC POP Cc Iwp COA CCR TO MIX AER SED FIT FIM AM g Dls CL SOURCE  NF  syuppLy Ay DAy
3556955800200 15C0 1 lgU 021 00 n0 012 00 O1 Q&4 O1 O U01 O XANAwWHA RJVER 000,10
AVERAGE AVERAGE AVERAGE
ABS Ba cD R CCE F [of:] NC3 SE S04 IN TJURR RETA
0001 0no0 9C03 [eIaTok ) nool 0n013 0003 0001 0001 00C1 000s 0001 0001 NG
=} "
.03 oN02 ,000 34 0,086 . 007 3,5 JU02 31, . 788 3,30 2,
Ag B8 CL cu CN FE MN AG 105 COLOR ALPHA ol
NCe 0001 0no1 oonl 00013 0001 0003 0003 n003 0001 oool 00Ny no6G2
00 «N0 8.6 «N0AR «000 ¢339 «035 +ONC Fa. Ne Do alrge
MAX MM MA X [ MUM A X ] MUM
ARS Ba (4] R CCE F PB NO3 SE S04 IN TyRB BerA
1 £XCD
« a »
.03 «004 .000 «0346 0420 «022 3.5 «002 3l, 1,300 3,30 2.
AS d L cy CN FE YN AG 108 looor ALPHA coL!
EXCD 1
»
« 0N «N0 8,6 015 . 000 o538 o061 L0no 94, - e e 2,0

# ExCEENS RECOMMENCED STAMDARDS, ## EXCFEDS MANRATORY STANDARDS, B LESS THAN OPTIMUM CONCENTGQATION oF £,
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Trlaee MAR,

Se 1970

SRINKING RATERCRORLT 1o SR R BN nCusS™ COMPARED T0 USPHS STANDARDS

UNITS ARE MGyL EXCFPT! RAVI®TION IN PC/L, COLIFORMS PER 100/ML, COLOR & TURB,IN STDLUNITS

SAGE 022

0ceo3 395687650200 RENSFORD WATER SUPPLY AMHERST CTOAL COMPANY RENSFORD, WEST VIRGINTA 2%300
1D NC pPOPp c Iwvp COA CcR YO MIX AFR SED FIT FIM AM RC F[ DIS CL SOURCE 0OF  SUPHLY Ay DAY
355687650200 100 2 000 00 00 000 CO ™Y N0 00 O 0 0 200 0O 3 wWELLS 000,01
AVERAGE AVERAGE AVERAGE
ABS Ba (@Y CR CCE F P8 NO3 st 504 N TJR8B BETA
0001 0000 0003 0003 0000 00013 00013 0001 0001 0001 0003 0001 05001 NO«
]
.02 002 U013 0,40 ,N00 0,0 002 1213, +292 “, 80 b,
A 8 L C1y CN Fe MN aG 05 oLom al PHA nmwu
NCe 0001 Q001 nNyni 0003 0001 00013 0003 S50 0001 3001 o001 0003
* * #
o 00 o1l 88, 16 + 000 751 s 149 . 320 606 Je i 0.0
MAX [MUM MAX IMUM MA X TMUM
Afg Ba co 4=} CCF F P8y NC 3 <E 504 N T JRA BETA
EXCn
o
.02 «N03 .0640 Net0 «000 LWl Lo 123, 489 4,50 be
Ag 8 cL cu CN FE MN AG D5 COLOR ALPHA oL
ExCO 3 3 1
* * *
«00 11 88, «N18 .000 +832 «151 , 000 606, L Se Qe 040
» L ] * »* * » »* * L] »* #* » * * » * » * »* * " * * " » » * [ ] » *
ISSHRBI00200 s4¢0¢ss0sess
0006 3%5688300200 REPURLIC WATER SUPPLY CARBON FUEL CC REPUBLIC, WEST VIRGINTA 25037
1D NC POP 0 Iwup CCA COR YO MIX AER SED FIT FIM AM Q( &1 nNre 7 sCOURrRCE =oF JPpLy 4y Tay
355688300200 037 2 Yné 0gn 0N 00 000 00 00 00 00 O QO © V06 O 1 wELL 000,00
AVERAGE AVERAGE AvERAGE
ABS Ba cC CR CCE F PB NO3 SE S04 IN TURA RETA
00c1 anon 0003 0003 nono 0093y non3 00C1 00N} 2001 anng 0001 o0l NOe
a
«09 300 000 0,00 . 000 0,0 002 126, . 192 2.70 2.
Asg 8 CL Cy CN FE MN AQ 108 CCLOR ALPHA (o]
NC., 0001 0001 0001 0003 0001 00013 nona ~0n3 3001 ano1 0001 0ong
#* »
.00 .00 2,9 .05 L,000 4,430 £33] ,aon 299, C. ~ . N
MAX ML MA X MUM M XL MyUM
ARS Ba Co cr CCF F L) NG SE S04 IN T AR AFTA
tXCD
a
.09 +000 000 L0290 L0106 2,0 L0022 126, . 508 2,07 2.
AS 3 L iy N FE MN AG 5% CCLon LLPHA £l
ExCh 3 3
» ®
N L +100 249 «N09 «000 5400 «337 ,002 299, L S Oe Del
#» EXCFENS KECTMMENDED STRNDARDS, ## gXCFENS MANCATORY STANDARDSs B LESS THAN NPTMUM CONCENTRATION ~F £,
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THL s MAR, %, 1§70

oRINKING oA TEROBORDT vy B H L FABK" +cuss™ COMPARED 10 USPHS STANDARDS

PAGE 023
UNITS &RE MG/L EXCEFTT RADJATION IN PC/L, COLIFORMS PER 100/ML, COLCR & TURB,IN STD.UNITS
0LCe 395711650200 RONDA WATER SUPPLY RIVERVIEW DEVELOPMENT CO SHARONy WEST VIRGINIA 25182
1D NC POP C Imp CQA COR TO MIx AER SED FI1Y FIMm AM RC FL 01 €L SCURCE OF suppLY Ay DAv
355711650200 256 2 121 000 00 00 000 00 00 OO0 OO0 O O O 006 O ONE WELL 000,01
AVERAGE AVERAGE AVERAGE
Ags Ba 4] CR CCE F PB NO3 SE S04 IN TURS BETA
0001 0000 0003 0003 0000 0001 0003 odbor 800l 0001 0003 0001 0001 NO.
[+
12 . 000 .000 0428 . 000 1.3 .002 2.1 A8l A 10 7.
AS 8 cL cy CN FE MN AG s coLon ALPMA coLl
NC, 0001 00u1 0001l 0003 0001 0003 0003 0093 000y neot 0001 0002
[ » L]
«00 LY 82, «012 000 2.714 .083 002 1032, Ca Js L
MAXIMUM MAX [ MUM MAX IMUM
ARS BaA D R CCE F 1] NO3 SE 50 n N TURS AETA
EXCD
a
12 «0C2 000 0.29 .000 143 002 2.1 573 4,10 T,
Ag ] CL Ccy CN FE MN AG D9 CcLOR ALPHA coL!
EXCD 3 3 1
* »* ®
«0N 16 82, «013 . 000 3,216 084 004 1032, L%, Oe 1.0
* L ] »* #* » [ ] » * [ ] » * » » ® » L ] [ 3 » » [ * * L * » » » L] ®
A557£40600200 +eveessnsene
0004 395720600290 MUNTCIPAL WATER + SEWER DEPT, 1006 SNUTH B STREETY 57 ALBANS, WwEST VIRGINIE 25177
10 NC puP G ImpP COA COR TO MIX AER SED FIT FIM AM RC FL DIS CL SCYRCE  OF  Supply Ay DAY
3557204600200 20000 { 020 011 ©! 00 N20 6O 40 20 03 © 2 001 O COAL RIVER 001,130
AVERAGE AVERAGE AVERAGE
ARS BA o] Cr CCE F PB NO3J SE S04 IN T _RB RETA
0001 0000 0003 0003 0001 0003 0003 0001 0001 10Q1 n003 001 0001 ND.
a
«05 «001 ,000 «N70 0463 .014 1.6 .008% 93, 016 0,40 2.
AS 8 cL Cu CN FE MN 4G 155 CCLOR ALPHA el
NC. 0001 ocut 00n1 0ng3 0001 0003 0003 non3 0001 0001 5001 0002
a®
.00 «NC 5.5 .010 ,000 2020 002 L0 178, T Ve .
MAX IMUM MAX [MUM A g MM
ABS Ba co cR CCE F PB NO3 SE S04 ZN TURY 4gTA
Fycpd
n
.05 .002 ,000 .NI0 0.68 N22 1,6 .00s 91, .023 0,40 2,
AS £ L Cy N FE MN AG 55 CLOR AL PHA [GS1
EXCOD }
[ 2 2]
0N . 0U 5,5 «011 . 000 «051 «00% ,000 178, L Da 10.0

s EXCFEDS WECCMMENDED m«uzo>nomm
S

so% COLIFCR™e EXCEED 4/100 MLs R

#a EXCFEDS MANDATORY STAMDARDS, D LESS TWAN OPTIMUM CONCENTRAT[ON OF F,

AMpPL ING NECESSARY Y0 F!

NO CAySE
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T=iiay “AR,

Se 1970

[afotels 385744520200
12 NC QP
3155766500200 Ha0

AVERAGE
AB¢ Ba e
00C) [V Yo} 093
.06 L0000
As 2
NC. 209} blatab!
. N0
MAX MM
ARS B4 <z
oD o U2
Ag g
EXCD
0N oY
*® “ ~ - * L]

Ise1slelr 27

b(,ﬂDLO"

- g 3a

ancl on

b

A

,\(:o \A(l“l
o

M X PN

PR A

e
xr

o 250"

IR

.M NS

SHRENSBURY ~aTFR SUPPLY

ILBTAEE00200) s4sests000b00
TRINKING wh mm mc»rma

Y DATA FROM *CwS3" COMPARED To USPHS STANDARDS
SNTTE SRR MG/L EXCESTE RADTATION 1N 9C/L, COLIPORMS PER 100/ML, COLOR & TURB,IN STDLUNITS

RIVERVIEW OEVELOPMENT (C

L we CCA CCOR YO MIX AFR SED FIT FIM AM RC Fi DId CL
2 i2i 010 w6 00 002 10 921 20 01 O Q0 0 001 O
AVERAGE
R LCE F o8 NO3 SE
1003 neno 0003 0003 0001 0001
2]
,8n0 0.04 N0s 1.9 . 001
C o CN ct MN AG
G261 [PReTe R} 0001 an . [oYo]ek 3003
»
=1, .09 N0 PRI .152 el
MAX TMUM
] “TF F 2] NO3 SE
W00 0427 R lew 001
Ci (8] N Fe uN AG
: 2
” *
57, 010 ,0n0 Y .338 .003
* L 4 * » L] » » - » » L] » *
ISETIR1400200 evtsesevnoce
SPSONVILLF LAl SERVYCE TTAT,
oLk COA CCR 10 MIx aFR SE2 FIT FIM AM RC FL DIS €L
L Y2 N3] 01 0L 002 0 &6 % 0fF 0 0 3 001 O
AVERAGE
s CCE F 4] NO3 SE
BROE! noont FORE! IO NE! Nno01 0001
LUN0 al: B4 1411 .10% 0,6 L0046
o < N FE N Ay
~oni Ch03 "0l 0703 nge 3 A0N)
T .« 8 L0000 s127 .018 L300
MA X [MUM
2 {CF F 23 n03 SE
LCNC .087 1,20 .017 0,8 .00a
7 C N FE MN AG
Tl + 710 L0000 180 030 . 000
STHENDARDIS, #% EXCFENS MANDAYIRy STANDARDSS

PAGE 024

SHREWSBURY, WEST VIRGINIA 293184
SOURCE 0OF sUpply AV DAY
2 DRILLED WELLS 000,08
AVERAGF
5C4 N TURS BETA
0001 00603 0001 0001 NO,
8%, 111 0.4% le
105 coLoRr AL PHA €Ll
0001 0001 0001 2002
358, Co Qo 0.0
MAX I MUM
0% P TURA BFTA
EXCD
wwu chm O-‘u -
DS COLOR ALPHA coLl
dw@c { Mo Oo OcO
- * » L 4 [ 2 » * * * »
SINSTNVILLE, wEST yiRGIaNTa 2%320
S0URCE  TF  syuopy ay DAy
“OCATALICC RIVER G00ell
AvERAGE
504 N TJURB 8ETA
1001 00Dy ocol aont NO o
»*
s1, 051 1,60 3.
DS 2oL0n Al PHA nowm
001 2001 0801 00
w&ﬂu ). J- Oaj
MAX [ AUM
SO« IN AL ArvA
H ExCD
L ]
51, 2080 1.60 3,
165 TOLOR ALPHA coLt
147, L%, De 2.0

O LESS THAN OPTIMUM CONCENTIATION nF £,



D-15

355943
4](.-£bneu.waﬂc DD~ZK~40 iwﬂmn

UNITS ARE MG/L EXCEPT: RADIATION [N PC/L

0c03 355843040200 WRRD WATER SUPPL
10 NO POP C ImP COA COR
355843040200 045 2 000 000 00
AVERAGE
ABS 8a co CR CCE
0061 0000 0003 0003 0000
2 04 000 .0n0
As 8 cL cu
NC, 0001 0001 0oont 0ng3
0N «00 3,8 «N32
MAX IMUM
ARS 8A o <R CCE
04 «001 .000
AS 8 L cuy
EXCD
2«00 L «100 3,8 «069
* * - * L1 * »* » * L 2
315%8R3
0001 335883300209 WINIFREDF WATER
10 NQ PQP C [MP COR CCR
355883300200 060 1 000 00
AVERAGE
ARS 8a cC CRr CCF
0aC1 0000 0Co1 0001 nGo0
.06 «003 .000
AS B CL Ccy
NCe 0001 ~0n0o1 0ont 0001t
«00 « 00 26, W Ul4
MAX TMUM
ARS Ba e R CCE
06 «003 «000
AS 8 cL Cu
EXCD
R h] L «100 26, «014

#* EXCFEDS RECOMMENDED STRMDARDS, ## EXCEEDS

CH0200 secetsspedre

UALTTY DATA FROM nlwSS5" COMPARED Tp USPHS STANDARDS PAGE 028
+ COLIFORMS PER 100/M,+» COLOR & TURB,IN STDLUNITS
Y VALLEY CAMP COAL CO. OF WARD WARDy WEST VIRGINIA 2%207
TO MIX AER SED FIT FIM AM RC FL OIS CL SOURCE OF SUPPLY Ay DAy
00 000 00 OO0 GO 00 O O O 000 O ONE WELL 000,03
AVERAGE AVERAGE
F g NQ3 SE S04 TURS BETA
0003 0001 0001 0001 0001 0001 0001 NO,
o
0,00 .005 3,3 +008% 93, 0,43 3,
CN FE MN AG 05 COLOR ALPHA coLt
0001 0002 0002 noon3 0001 0001 0001 0002
.0N0 «137 «002 L001 184, De Oe 0.0
MAXTMUM MAX I MUM
F PR NO3 SE 504 TURB BETA
EXCD
o
L0.20 .015 3,3 L, 008 93, 0,43 1,
CN FE MN AG 105 COLOR ALPHA oLl
+ 000 253 «005 .002 184, L 5 O 00
* * * »* L 2 » » » #* [ * * " » ® » » [ ] L ]
300200 +seesescaces
SUPPLY WINIFREDE COAL CO WINIFREDEs WEST VIRGINIA 25214

TO MIX AER SED FIT FIM AM RC F[ D}S CL
00 000 00 00 00 00 O O O 000 O ONF WELL

AVERAGE
F o8 NC3 SE S04
0001 nool 0001 0001 0001
o
0,20 2000 0,8 001 22,
CN FE N AG 105
0001 0001 0001 nony 0001
L]
+«000 064 +055 900 LRSI
MAX IMUM
F PB NO3 St SCh
o
0,20 +000 0,8 «001 22.
CN FE N AG 105
l
*
.000 « 064 «0%5 2,000 311,

SOURCE

SUPPLY AV DAY
000.01
AVERAGE
TURB BETA
0001 0001 NO,
0,34 s,
CQLOR ALPHA CoLl
0001 5001 9601
0. O D40
MAX]MUM
TURB BETA
EXCD
0.34 5,

COLOR ALPMHA oL}

L S Oe 0.0

MANDATORY STANDARDSe o LESS THAN OPT[MUM CONCENTRATION OF F,



