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SUMMARY

Ninety percent of Colorado's 2.4 million citizens are served by
an estimated 704 community water supplies. The remainder obtain their
drinking water from small public or individual systems. The small
public systems at restaurants, motels, recreational areas and trailer
parks also serve many of the 8.4 million people who travel in Colorado
each year.

In view of the importance of safe and adequate quantities of
drinking water, Mr. William N. Gahr, Director of the Engineering and
Sanitation Division of the Colorado Department of Health, requested
the Environmental Protection Agency to evaluate and determine the
effectiveness of Colorado's water supply program.

An extensive review of the records peftaining to public water
supplies maintained by the Colorado Department of Health was conducted.
Since only 394 of the community water supplies (all those serving over
100 peop]e)-were under routine surveillance as of January 1973, the
information presented primarily concerns these syétems. Bacteriological
and chemical qualities of the supplies were judged on the basis of the

1962 U.S. Public Health Serviée Drinking Water Standards. In addition,

the adequacy of the water supply program was evaluated in regard to
its legislative authority, regulations, policies, surveillance activities,

laboratory support, manpower and budget.



Evaluation of Community Water Supplies

Bacteriological Water Quality

Bacteriological testing is essential to determine if drinking water
is safe. Since the isolation of pathogenic (disease-producing) organisms
is complex and time-consuming, coliform bacteria are used as indicators
of the sanitary quality of water. These bacteria are normé] inhabitants
of the intestines in warm-blooded animals; therefore are present in

their fecal discharges. The Drinking Water Standards recognizes the

coliform group as a reliable indicator of the bacteriological quality
of drinking water. The presence of coliform organisms in drinking water
suggests either inadequate treatment or contamination of the water
after treatment. Fajlure to meet the bacteriological quality standards
indicates that drinking water is a potential carrier of infectious
disease. This is a serious health hazard and calls for immediate
corrective action.
O0f the 394 community water supplies:
1. 102 (26%) failed to meet bacteriological quality standards
for one or more months during 1972. These systems were serving
about 12 percent of the State's population with potentially
contaminated water.
2. 249 (63%) did not submit the required number of samples for two

or more months during 1972.

Chemical Water Quality

Drinking water should not contain substances which are toxic or

cause adverse health effects in man. Many harmful elements do occur



naturally in the earth; therefore can be present in any water supply.

The Drinking Water Standards has established mandatory chemical standards

for such substances. If the mandatory limits are not met, additional
treatment should be provided or the supply should be rejected.
1. 33 (8%) of the 394 community water supplies failed to
meet at least one of the mandatory limits. These systems
serve about 25,000 people with water that could cause adverse
health effects.
Good quality drinking water should not contain substances which
adversely affect its appearance, odor, taste or cause undue discomfort

to man. The Drinking Water Standards has set recommended chemical

limits to assure that drinking water contains no substance in concen-
trations which would make it undesirable. When the recommended
standards can't be met, consideration should be given to selecting
a more suitable source of water supply.
1. 78 (20%) of the 394 community water supplies failed to meet
at least one of the recommended limits. These systems serve

approximately 143,000 people with aesthetically inferior water.

Facilities

Water supplies include everything needed for the collection, treat-
ment, storage, and distribution of drinking water from the source to the
consumer's tap. Whether the facilities include an e1aborate treatment
plant or just a chlorinator, they must be able to produce adequate
quantities of safe drinking water and preveﬁt Contamination from

entering the system at any point. Any condition, device, or practice



in the water supply system and its operation, which allows water of
questionable quality to be delivered to the consumer, constitutes a
health hazard.

0f the 394 community water-;upp]ies at the end of 1972:

1. 105 (27%), serving over 187,000 people, had inadequate
treatment. The majority of these systems were not even
providing disinfection of their water, resulting in no
margin of safety against disease transmission by water.

2. 62 (16%), serving about 285,000 people, had sanitary
defects within their systems. The ability of these
supplies to produce safe water at all times is questionable.

3. The systems serving less than 1,000 people have the most
deficiencies. For example, of the 105 supplies having

inadequate treatment, 84 percent served 100-1,000 people.

Fluoridation

Many years of medical and dental research have shown fluoridation
to be a safe and beneficial practice. Approximately 80 percent of
Colorado's population is served water containing a dentally signi-
ficant amount of fluoride. Thirty-five water supplies adjust the
fluoride content of the water to obtain the recommended opitmum level.
In order for the maximum benefits tq be realized, the fluoridation
equipment must be well operated and maintained.

Surveillance of these systems is the responsibility of the Colorado
Department of Health. Nevertheless, inadequate attention is being

given to the surveillance program as indicated by the following:



1. Not enough emphasis is placed on proper operation and mainten-
ance of the fluoridation equipment during the engineering
inspections. As a result many communities are not maintaining
the fluoride concentration at the level at which it is most
beneficial. Therefore, in many cases the communities are
not receiving the benefits that properly managed fluoridation

can achieve.

2. Check samples to determine the fluoride concentration in the

water are required only every three months.

3. The operators are not required to maintain or submit operat{pg
records on the amount of chemical used or the fluoride

concentrations.

4. The fluoridation records at the Colorado Department of Health

are inadequate and not carefully maintained.

Small Public Water Supplies

The Colorado Department of Health estimates that there are 900
water supplies located at small residential areas, trailer courts,
campgrounds, motels, and recreational areas which serve a major
portion of the 8.4 million people who travel in the state each year.
Many of these supplies receive littie or no surveillance. During
1972, four waterborne outbreaks were associated with sUpp]ies Servihg
the traveling public in Colorado which illustrates that such systems

can pose significant health problems.



Although no field studies were conducted during this evaluation,
studies completed in other states by the Environmental Protection Agency
revealed that the small public systems are, in most cases, in worse
condition than the community suppiies and have the most difficulty

meeting the quality standards.

Evaluation of the Water Supply Program

Drinking water quality and the conditions of water supply facilities
are related directly to the adequacy of the water supply program at
the State level. To determine if Colorado's water supply program was
capable of fulfilling its legal responsibilities and meeting the

problems, an evaluation was conducted of the program.

Legal Authority, Requlations and Policy

The Colorado Statutes place various legal responsibilities regarding
public water supplies within the Colorado Department of Health (hereafter
the Department). These statutes give the Department authority to adopt
and enforce drinking water standards, regulations including mandatory
disinfection, as well as a uniform plumbing code. In addition, the
statutes require water and wastewater plants to be under the supervision
of a certified operator. Water well drillers and pump installers must
also be certified. Based on this authority, the Department has adopted
| a thorough set of regulations and a policy statement to assure the
uniform application of the regulations. Nevertheless, the water supply

program lacks authority in two major areas.



First, the water supply program does not have the authority to
require public water supplies to obtain approval before construction
of new or modification of existing facilities. Construction of water
supply facilities represents a majof expenditure on the part of
municipalities. If inadequate attention is given to the sourbé water
or to the type of treatment, costly errors can result which also can
cause public health problems. For example, all four waterborne outbreaks
which occurred in Coloradoe during 1972 were dué to inadequate treatment
of surface sources. Many poorly designed small water supply syétems
are operating in Colorado as pointed out by the study findings. A
good review and approval program can prevent many of these problems
from occurring.

Secondly, the water supply program does not have the authority to
administer a construction grant program for community water supplies.
The largest percentage of the communities with deficiencies in their
water supply systems have less than 1,000 people. Many need additicnal -
treatment facilities or new water sources so they can serve safe
drinking water. Unfortunately, most of these small communities have
serious financial problems and can't afford major capital improvements.
Presently, there are practically no reliable sources of funding for
such cases. Although Colorado has a construction grant program for
sewage disposal facilities, there is not a similar program for community
water supplies. Such a program would help make it possible for small

communities to have safe drinking water.



Organization

The water supply program is'administered by the Engineering
Section under the Department's Engineering and Sanitation Division.
The Section is also responsible for the solid wastes, plumbing
inspection,swimming area regulation and individual sewage disposal
systems regulation programs.

The Section's staff consists of ten public health engineers and
three secretaries. Staff-time is divided between the various programs
reducing the effort in any one area. During 1972 only 40 percent of
the total staff time was devoted to water supply activities. The

engineers operate from Denver and have extensive districts to cover.

Budget and Staffing

The funds and manpower available for drinking water protection in
Colorado are inadequate to support an effective program. A total
of only $59,800 was allocated for the water supply activities of the

Engineering Section during fiscal year 1974. This represents only

about 2.5 cents per capita for the engineering surVeil]ance of pub1ic
water supplies which is less than one-half the national average. In
fact, the budget and the man-years available for water supply activities
are at the same level as they were in 1967 even though the number of
water supplies requiring surveillance has tripled.

These limitations have preventéd the water supply program from
fulfilling its responsibilities. As a result, important water supply
activities can't be performed or are being performed only in a cursory

manner reducing the program's effectiveness.



Surveillance of Public Water Supplies

The surveillance of water systems is one of the most important
duties of state and local health officials. It demands constant
vigilance over water quality, water system facilities and operational
practices. The bacteriological and chemical quality of drinkfng water
must be routinely monitored to detect possible contamination. To
prevent serious health hazards from developing in a water supply, the
physical facilities and operational procedures must be reviewed reguilarly
by personnel trained in proper water supply practice.

Although Departmental regulations and policy provide for a strong
surveillance program, the budget and staffing limitations have never
allowed it to be fully implemented. Very few of the small community
supplies (serving 40-100 people) and the other small public supplies
(mainly supplies at motels, campgrounds, trailer parks and recreational
areas) are under routine surveillance. Written reports on community
water supplies are completed only every five years. Follow-up work to
check compliance with previous recommendations or unsafe bacteriological
and chemical results is inadequate. Stronger enforcement of the regu-
lations is needed since as of January 1973, 27 perceht of 394 community
water supplies still had inadequate treatment. The 1imitation of
resources has also affected the water supply program's ability to
perform other important activities such as operator training and
technical assistance.

The bacteriological and chemical laboratory support functions

also need upgrading. The bacteriological laboratories of the local
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health departments seem to be particularly overburdened. The
Department's chemical laboratory is understaffed and operating in
very cramped quarters reducing its total capability. As the number
of water supplies under surveillance increases, these conditions will
continue to worsen.

A false sense of security might well exist concerning the safety
of water supplies in Colorado. Colorado's water supply program is not
meeting its responsibility of protecting the quality of water served
to the State's residents and visitors. This situation is a direct result
of the lack of resources allocated to water supply activities. The time
has come to reverse this trend. Waterborne disease outbreaks have
occurred in Colorado and in all the cases, it was shown that deficiencies
existed in the water supply systems during the time when the disease
was transmitted. Furthermore, these deficiencies either were unrecognized
because of inadequate surveillance for public health hazards, or were
recognized but not remedied due to complacent water supply personnel
and ineffective enforcement by health officials. Deficiencies similar
to those responsible for the outbreaks are present in the water supplies
of Colorado as indicated by this study. The requisites for repetition
of the tragic waterborne outbreaks of the past, namely inadequate
surveillance of water supplies serving the public, and the presence of
diseased individuals, definitely exist in Colorado. An increase in the
occurrence of waterborne disease obviously would cause needless human
suffering and might result in a sharp reduction in the $600 million which
tourism brings into the State each year. In other words, Colorado no

longer can afford to overlook the importance of the water supply program
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and shirk its responsibilities to protect the public health of its
citizens. The recommendations of this report need to be implemented
if Colorado is to assure each resident and visitor an adequate and

safe supply of drinking water.



RECOMMENDATIONS
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RECOMMENDAT IONS

A primary purpose of the evaluation was to propose recommendations
~ needed for Colorado to have an effective and responsive water supply
program.
1. The water supply program MUst increase and improve its
surveillance of public water supplies. It is recommended
that the following critical activities be given a high
priority:

a. On-site inspections (with written reports)of community
water supplies at least annually.

b. Follow-up inspections to check compliance with
recommendations.

c. Frequent comprehensive reviews of bacteriological and
chemical sampling records with prompt follow-up on those
failing to meet sampling and quality standards.

d. Maintenance of an up-to-date inventory of public water
supplies.

e. Detailed plan review of proposed water system construction

and modification.

2. The fluoridation surveillance effort must be improved if the
potential benefits of this program are to be realized. Therefore,
it is recommended that:

a. Information should be gathered on the fluoridation equip-
ment and chemical compound used at each water supply.

This would be helpful in follow-up of reported prob]ems.
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The numbér of check samples sent to the State Laboratory
should be increased to at least one per month for every
water system adjusting fluoride content.
The check sample records should be kept by the Engineering
Section rather than the Dental Health Section.
More frequent review of fluoride check sample results
and better communication between the State Dental Director's
office and the Engineering Section is needed to ensure
more efficient field follow-up in problem areas.
The Engineering Section should develop for the water operators
standard forms for recording:

1. Daily fluoride sample results.

2. Amount of fluoride compound used, total water

produced and other operational information.

Cooperative compliance with the regulations should continue to

be emphasized. However, if this fails to achieve prompt

compliance, strong enforcement measures should be taken to

protect drinking water and public health.

Legislation is needed to give the Department of Health the

authority to:

a.

Require that a permit be obtained (from the water supply
program) by a public water supply before construction of
new Or modification of existing water supply facilities

could begin.
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b. Issue regulations concerning the requirements which
must be met in order to obtain a permit, including prior
approval of proposed sources and treatment.

c. Issue criteria for the design, construction and operation
of water supply facilities.

d. Administer a construction grant (or combination grant
and low-interest loan) program for those community water
supplies not able to finance the improvements necessary
to bring their systems into compliance with the State's

requirements.

5. To implement the recommended expanded authority described above
the following regulations should be developed. In the absence
of legislation these could still be issued as guidelines.
a. Requirements for obtaining a permit to construct or
modify water supply facilities. These should require:
1. Submission of preliminary engineering feports,
plans and specifications for review and approval.
-These should be prepared by a professional
engineer registered in Colorado.
2. Approval of proposed water sources
3. Compliance with the program's criteria for
minimum acceptable treatment.
4. Compliance with the program's criteria for
design and construction of water supply facilities.
5. Regional planning to discourage the proliferation

of small, inefficient water systems. Proposed

systems should be stimulated to explore the
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possibilities of consolidating with other systems

before approvai is given.

Definition of minimum acceptable treatment for source
waters. Filtration of surface sources should be required.
Minimum requirements for water treatment and distribution
systems should be developed. These should be flexible
enough to allow the design engineers to make full use of
available water treatment technology; but should insure
continued production of a safe water supply.

The engineering consultant should be required to provide
inspection during construction to assure that all work is
done in accordance with the State approved plans and
specifications. Engineers from the water supply program
should have access to the project at all times during
construction.

A1l public water supplies should be required to have a
satisfactory bacteriological test and engineering inspec-
tion before being placed into service after construction
or modification.

Basic criteria concerning the operation and maintenance
of water supply systems are needed. These would outline
such items as the type and number of quality control tests
which should be conducted for various classes of systems
and the periodic submission of standard operating reports
to the water supply program. The operating reports can

provide valuable information such as indicating when



16

systems are experiencing difficulties. In this regard,
water supplies which fluoridate should be required to
submit montbly check samples and monthly operational reports.

g. Criteria for the grant program.

The current "Rules and Regulations for Water Well and Pump
Installation Contractors" need strengthening in order to achieve
their stated purpose of protecting public health. The water
supply program should recommend changes to the Board of Examiners
of Water Well and Pump Installation Contractors as they see fit.
Specifically, the following changes are recommended:

a. A definition of what constitutes an adequate grout
mixture is needed.

b. A minimum grout thickness should be stipulated.

c. The present 10-foot minimum grout depth will not provide
the intended protection where deep frost penetration
occurs. To be effective, the grout seal must be in
contact with undisturbed earth. Therefore, the regulations
should require the grout to extend at least ten feet below
the frost line.

d. Regulations concerning non-ferrous well casing should be
developed. In particular, plastic well casing used in
wells intended for domestic purposes should have National
Sanitation Foundation (NSF) approval.

e. Regulations regarding the proper installation of pitless

well adaptors and units are needed.
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Serious consideration should be given to using automatic
data processing for storage and retrieval of water quality

data, engineering report information, inventory data, etc.

Steps should be taken to achieve closer coordination between

the water supply program and other governmental functions
concerned with water suppliies including the Department of
Natural Resources and the local health departments. Regulations
of the other State agencies should reflect that the principal
authority for regulation of water supplies rests with the water

supply program.

In order to fully implement the above, it is recommended that:

10.

11.

The annual budget for the water supply program be increased by

the end of FY 1977 to:

Engineering Surveillance $421,200
Laborabory Support $267,000

TOTAL $688,200

A Water Supply Section be formed within the Engineering and
Sanitation Division to be responsible for engineering surveillance

activities for all public water supplies.

The engineering surveillance staff of the proposed Water Supply
Section be increased to at least 17 professionals and 6 secretaries
by the end of FY 1977. Annual budgetary support for this activity ﬂ
should be increased to approximately $421,200 during this period.
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13.

14.

15.

16.

18

Consideration be given to decentralizing the proposed Water Supply
Section by establishing two offices in western Colorado and two

in eastern Colorado.

The bacteriological quality testing program be modified by:

a. Allowing the community water supplies serving over 10,000
people {category A) to conduct their own testing and
submit monthly summaries to the water supply program.

b. Having the Department's Laboratory Division certify all
laboratories doing bacterio]bgica] tests for public water

supplies at least every three years.

An evaluation of the local health departments' bacteriological
laboratories is needed to determine their requirements for an

adequate testing program for public and individual water supplies.

Adequate staff, space and equipment must be provided for the
chemical laboratory in order to conduct routine drinking water
analysis. A total of eight man-years at an approximate cost

of $172,800 annually would be required for an acceptable program.

Serious consideration should be given to decentralizing the labora-
tory services. A laboratory in western Colorado could provide

a much better surveillance program.



'INTRODUCTION
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EVALUATION
OF THE
COLORADO WATER SUPPLY PROGRAM

INTRODUCTION

The American people take drinking water for granted. They
naturally expect adequate and safe.quantities of this essential
resource to be delivered continually te their homes. The dreaded
water-borne epidemics, which still threaten some parts of the
worid, no longer are a major concern in the United States due to
the diligence of the water utilities and public health officials.
Unfortunately, this success has led to a certain complacency con-
cerning drinking water. In addition, public and legislative emphasis
is being placed on other environmental concerns, such as water and
air pollution. In order to meet the burgeoning requirements of
pollution control legislation, the states are having to commit more
and more of their resources to these programs. Therefore, less time
and money is being devoted to the drinking water activities, signi-
ficantly reducing the surveillance and regulatfon of public water
supplies. Although effective water pollution contrel is important
to minimize contamination of drinking water sources, it alone cannot
assure the public will receive safe and reliable drinking water. Such
assurance can be gained only from a renewed awareness of the public
health importance of drinking water and the establishment of active
water supply programs at the state level. The need for this awareness:

was highlighted by the Community Water Supply Study] which found that
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41 percent of the 969 water systems surveyed were delivering waters of

inferior quality to 2.5 million people, and 56 percent of the systems

had physical deficiencies in their facilities. The increasing rates

of waterborne diseases is a further indication of the need to re-establish

a strong emphasis on the provision of safe drinking water for all

Americans.?
Recognizing these considerations, Mr. William N. Gahr, Director

of the Engineering and Sanitation Division for the Colorado Department

of Health, requested the U.S. Environmental Protection Agency (EPA) to

evaluate and determine the effectiveness of Colorado's water supply program.



PLAN OF STUDY
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PLAN OF STUDY

Purposes of Evaluation

1. Determine the general condition of Colorado's public water supplies.

2. Determine if the water supply program, as presently authorized and
administered, is adequate to fulfill its responsibilities.

3. Propose any recommendations necessary for Colorado to maintain an
effective water supply program; thus assuring its citizens and
visitors safe drinking water.

After discussions with Mr. William N. Gahr, it was decided that
these purposes could be achieved by reviewing the records pertaining
to the public water supplies maintained by the Colorado Department of

Health. -

Definitions

For the purposes of this evaluation, drinking water systems were
defined as follows:

1. Public water supply system - any system which provides water

for public consumption, excluding water sold in bottles or
other closed containers.

a. Community water supply system - a public system that

provides water to ten or more premises not owned or
controlled by the supplier of water or to forty or more

resident individuals.
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b. Small public water supply system - a public water supply

system that: (a) provides water to less than ten premises
not controlled by the supplier of water or less than 40
resident individuals; (b) provides water to any number of
people on premise owned or controlled by the supplier of
water; or (c) provides water to the traveling public.

2. Individual water supply system - a water supply system that

serves a single dwelling unit occupied by one family.

Evaluation Criteria

Bacteriological Water Quality

The bacteriological records for the community water supplies
which routinely submit water samplies to laboratories approved by
the Colorado Department of Health were examined. A supply was given
an unsatisfactory rating if it did not meet, for one or more months,

the bacteriological quality requirements of the 1962 United States

Public Health Service Drinking Water Standards3, hereafter referred

to as the Drinking Water Standards. These limits are summarized in

Appendix A.

Chemical Water Quality

The available chemical records for the community water supplies
were reviewed. The analysis for each supb]y was compared with the

Drinking Water Standards (Appendix A) and rated as either:

1. Meeting the standards for all limits.

2. Failing to meet one or more of the "recommended" 1limits but
meeting all the "mandatory" Timits.

3. Failing to meet one or more "mandatory'" limits.
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Water Supply Facilities

The annual inspection reports for the community water systems

were reviewed. The supplies were rated according to the adequacy of

treatment provided and existence of sanitary defects.

Water Supply Program

The water supply program was evaluated on each of the following:

1. Surveillance of Community Water Supplies

The records and procedures relating to bacteriological monitoring,

chemical monitoring and inspections of water supply facilities were

reviewed. These activities were considered adequate if:

a.

The number of bacterio]ogicé] samples examined for each
supply during 1972 met the number specified by the
Drinking Water Standards for 11 of the 12 months.

A chemical analysis, including all the constituents listed

in the Drinking Water Standards, had been performed within

the previous three years.

The results of the bacteriological and chemical tests were

reviewed and any necessary follow-up performed routinely.

Each supply received an annual inspection, including a
prepared report, by an engineer from the Co]prado Department

of Health.

Follow-up surveys of those water supplies with facility and

operational deficiencies were performed routinely.
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2. Legislative Authority

The existing legislative authority of the water supply program
was reviewed to determine if it has sufficient policy and regulation-
setting power to conduct its activities properly and protect the

public health.

3. Regqulations and Policy

The water supply program's existing regulations and policy
were reviewed to determine if they were adequate and reflected

sound public health principles.

4, Laboratory Support

A survey of the bacteriological and chemical laboratories was
conducted to determine the capability of each laboratory to

provide adequate support to the water supply program,

5. Program Activities

Factors such as the level and adequacy of operator training
and certification, emphasis placed on fluoridation and cross-
connection control programs, as well as coordination with and
technical assistance given to other agencies concerned with public

water supplies were also evaluated.

6. Budget and Staffing

Based on the findings in the above categories, budget and
manpower requirements for an effective water supply program were

calculated and compared with those of the current program.



STUDY FINDINGS
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STUDY FINDINGS

Water Supplies in Colorado

Ninety percent of Colorado's 2.4 million citizens are served by
an estimated 704 community water supplies. Information concerning
these systems is summarized in Appendix B. Significantly, 80 percent
of the community supplies serve less than 1,000 people each. As shown.

by the Community Water Supply Study1 it is these small community systems

which have the most difficulty in consistently providing safe drinking
water to their consumers.

As shown by Table 1, there are an estimated 900 small public water
supplies located at residential areas, trailer courts, campgrounds,
motels, and recreational areas. These are of special concern since
they serve many of the 8.4 million people who travel in Colorado each
year.

Not all Coloradans are served by public water supplies. Approxi-
mately 240,000 are either supplied by individual home water systems
(obtaining water from wells, springs, and surface sources) or do not

have any source of drinking’water conveniently available.

Community Water Supplies

The information presented in this section was compiled by reviewing
the records maintained by the Colorado Department of Health. Since only

394 of the éommunity water supplies (all those serving over 100 people)



Type

Community Water Supplies
Serving over 100 people
Serving 40-100 people

Saml1 Public Water Supplies

Serving a Residential Population
(1ess than 40 people)
Serving the Traveling Public

Individual Supplies

*gstimates

TABLE 1

Water Supplies in

Number

394
310*

100*
800*

60 ,000*

Colorado

Population Served

2,083,000
25,000*

3,000*

Many of the 8.4 million
visitors annually*

240 ,000*

92
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were under routine surveillance.as of January 1973, the information
primarily concerns these supplies. Records for the remaining 310
supplies {serving 40-100 people) were not adequate during the time

the study was conducted. Based on studfes completed in other states;
however, the conditions of these supplies would, in most cases, be the

same or worse than that reported below for the 394 supp'l1'es.4’5’6

Bacteriological Quality

A review of the records maintained by the Colorado Department of
Health revealed that 102 (26%) of the 394 community water supplies

failed to meet the bacteriological limits of the Drinking Water Standards

for one or more months during 1972. These systems were serving approxi-
mately 12 percent of Colorado's population with water potentially
containing disease producing organisms. Significantly, 26 of these
supplies, as shown by Table 2, were not providing any form of disinfection.
“Appendix C presents further information on the supplies which failed
the bacteriological standards.

The problem is made worse since many supplies are not submitting
the proper number of bacteriological samples each month for testing.
For example, during 1972, over 60 percent of the 394 community water
supplies did not submit the required number of samples for two or |
more months. Twenty-six percent submitted less than one-half the

required number.



TABLE 2

Community Water Supplies Failing Bacteriological Standards in 1972

Number of Months
Standards Fatiled

One
Two
Threé
Four

Five

TOTAL

Number of CWS* Percent of CWS*

Failing Failing
64 16%
20 5%

8 2%
8 2%
2 %
102 26%

(By Number of Months Supplies Failed to Meet Standards)

Population
Served

237,800
23,400
5,600

13,600 -
600

281,000

*CWS - Community Water Supplies - Inc]udes only the 394 supplies unacv

January 1973.

Number of Those Failing
Having No Disinfection

—t
N B W Y e

26

toutine surveillance .. of

o7
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Chemical Quality

A review of the chemical quality data for the 394 community water
supplies indicated that each supply had a chemical analysis within
the previous three years (1970 through 1972). With the exceptions of
silver and carbon chloroform extract, the analyses included all the

constituents listed in the Drinking Water Standards. Table 3 summarizes

the information obtained from this data.
Thirty-three (8%) failed to meet at least one of the mandatory

Timits of the Drinking Water Standards. These supplies serve about

24,600 people with water that could cause adverse health effects. In
addition, 78 supplies (20%), by not meeting one or more of the recommended
limits, are serving 142,600 people with aesthetically inferior water.
These results point out the importance of doing complete chemical

analyses of drinking water routinely to detect potential health problems.

Facilities Appraisal

During 1972, 88 percent of the 394 community water supplies were
inspected by engineers from the Colorado Department of Health. The
remaining 12 percent had been inspected during the previous threé;
years. Written reports were prepared only in a few cases since a
check sheet (shown in Appendix F) is used. A review of the latest
inspection data for the 394 community water supplies (summarized by

Table 4) revealed the following:
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TABLE 3

Community Water Supplies Not Meeting Drinking Water Standards For Chemical Quality

Number of
Chemical DWs) CWs2 Not Population
Constituent _mg/1 Meeting Standards Served Possible Effects ‘4_
RECOMMENDED LIMITS When these 1imits are not met, more suitable

sources of water supply should be considered

Total Dissolved

Solids 500. 67 97,800 Taste and 1axative effacts.

Sutfates 250. 58 92,000 Taste and laxative effacts.

Iron 0.3 38 72,800 Imparts stains to laundered goods and
plumbing fixtures.

Manganese 0.05 22 21,500 Same as 1ron-

Nitrate 45, 6 3,300 Can cause serious poisening (methemog1ob1ne$‘3’
in infants.

Zinc 5. 1 500 Bitter Taste.

ToTALY 78 142,600

MANDATORY LIMITS When these 1imits are not met, the water supply

should be rejected.

Fluorided 2.4 14 8,500 Can produce objectionable staining of the teeth:
{Fluoresis)

Selenium 0.01 9 11,800 Can cause disturbances in human physiologic
functions.

Radium 226 3 picocuries per liter 7 2,500 Accumulates in the bones and 1s a carcinogen.

Chromium

{Hexavalent) 0.05 3 1,300 Toxtc to man and induces skin sensitizations.

Arsenic n.n5 1 300 Toxic to man and can accumulate in the body.

Cadmium 0.01 1 250 Highly toxic to man.

Lead 0.05 1 150 Toxic to man and can accumulate in the bady.

ToTALY 33 24,600

DS - Drinking Water Standards -
plcocuries per 1iter,

Limits are expressed in mi1}igrams per 1iter except for Radium 226 which is In

2CWS - Community Water Suppiies - Includes only the 394 supplies under routine surveillance as of January 1973,

3A11 of the excessive fluoride concentrations were due to naturally occurring fluoride compounds.

4The totals are not direct additions from the table since some communities failed to meet one or more standards.
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1. 105 (27%), serving over 187,000 people, had inadequate
treatment. As shown by Table 4, the majority of this problem
was due to the 78 systems not having disinfection; however,
there were also 27 supplies not providing adequate treatment

(such as coagulation and filtration) for surface sources.

'2. 62 (16%) serving about 258,000 people, had sanitary defects
within their systems, which included such problems as improper
source protection, cross-connections and uncovered finished water

storage.

3. The systems serving less than 1,000 people had the most
deficiencies. For example, of the 105 supplies having
inadequate treatment, 84 percent served 100-1,000 people.
This éituation was also identified on a national basis by the

Community Water Supply Study.1

These conditions indicate the need for routine engineering
surveillance to identify deficiencies within public water supplies.
In addition, good follow-up procedures are essential to assist the
communities in eliminating the deficiencies. These aspects of the

Colorado water supply program are discussed in more detail later in

this report.

Fluoridation

Many years of medical and dental research have shown fluoridation
to be a safe and beneficial practice. The proper addition of fluorides
to a water supply can reduce the incidence of tooth decay in children

by as much as 65 percent.



TABLE 4

Facilities Appraisal of Community Water Supplies

Population Range Served

Deficiency Over 10,000 Under 10,000  Undor. 1,000 Total

Inadequate Treatment

Number of CWS! 1 16 88 106

Population Served 100,600 54,500 32,700 187,700
Not Having Disinfection?

Number of CWS! 0 13 65 78

Population Served 0 39,200 23,100 62,300
Having Sanitary Defects

Number of CWS! 4 9 49 62

Population Served 224,000 16,400 17,400 257,800

Tews - Community Water Supplies - Includes only the 394 supplies under routine surveillance as of
January 1973.

ZSupplies “Not Having Disinfection" also included under "Inadequate Treatment."

et
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Approximately 1.9 million persons in Colorado are served by water
supplies which contain a dentally significant amount of fluoride. This
covers about 92 percent of the population served by community water
supplies. Thirty-five of these supplies, serving approximately 1.2
million persons, adjust the fluoride content of the water to the optimum
level by adding a chemical compound containing fluoride. For the maximum
beneifts to be realized, the fluoridation équipment must be well operated
and maintained.

Responsibility for surveillance of fluoridation rests with the
Colorado Department of Health. Engineers from the Department (Engineering
Section) are supposed to check on the operation and maintenance of the
fluoridation equipment during their annual inspections of the water
supplies. However, field checks made by engineers of the EPA have
revealed that deficiencies are not being noted and corrected. For
example, a few communities have been using the wrong fluoride chemical
compound. Although this does not constitute a health hazard, it does
make fluoridation more expensive and creates operational difficulties.
This indicates that inadequate attention is being given to fluoridation
during the inspections. In addition, there is no place on the
inspection forms for information regarding fluoridation to be recorded;
therefore, the Department has very little file information on the types
of equipment and chemicals being used.

The actual ieve1 df fluoride in the distribution system is the single
most important factor in evaluating the adequacy of a community water-
fluoridation effort as well as the benefits which will be received.
However, communities which fluoridate are required to submit only one

check sample every three months to the Department's laboratory. Water
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operators are not required by the Department to keep records on the
amount of fluoride compound used and daily test results. Consequently,
there is little recorded information on how adequate the adjustment of
fluoride content is at these water supplies. Spot checks have revealed
that it is not adequate at many supplies. In all cases not enough
fluoride was being added to achieve the optimum concentration. The
results of the check samples are monitored by the State Dental Director's
office. In the past, many of these sample results have been misfiled
and information on needed field follow-up has not been transmitted to
the Engineering Section.

In summary, the surveillance of fluoridation in Colorado is
inadequate. Many communities are not receiving the benefits for which

they are paying and which properly managed fluoridation can achieve.

Small Public Water Supplies

The Colorado Department of Health estimates that there are 900
water supplies located at small residential areas, trailer courts,
campgrounds , motels, and recreational areas which serve a major portion
of the 8.4 million people who travel in the state each year. Many of
these supplies receive little or no surveillance. Although no field
surveys were conducted during this evaluation, studies completed in
other states by the EPA showed that an average of 30 percent of these
supplies failed to meet the bacteriological quality limits of the

Drinking Water Standards.4.5.6

During 1972, four waterborne outbreaks were associated with
supplies serving the traveling public in Colorado which illustrates

that such systems can pose significant health problems.
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Individual Water Supplies

Approximately 240,000 Coloradans depend on individual home
systems (wells, springs or surface sources) for drinking water.
The Colorado Department of Health has no authority regarding these
supplies; but, can provide technical assistance if requested. Little
is known about the condition of the individual water supplies or the
quality of water they produce. A field study being conducted in
Jefferson County by the U.S. Geological Survey has shown that 20 percent
of the 800 individual water wells tested failed to meet bacteriological

quality standards.7

These results are similar to those obtained by the
EPA in other states.?+5:6 practically all of the supplies surveyed by
the EPA lacked proper sanitary construction.

A definite need exists for more activity in the area of individual
water supplies since the general public knows little of proper source
protection and sanitation. During the last ten years, 73 percent of

recorded waterborne outbreaks were due to contaminated jndividual water

supplies.?2

Water Supply Program

The preceding sections have presented the study findings related
to the general condition of public water supplies in Colorado. To
determine if the State's water supply program,.as presently administered,
was capable of fulfilling its legal responsibilities and meeting the

problems, an evaluation was conducted of the program.
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Legal Authority

The 1963 Colorado Revised Statutes place various legal responsibilities
regarding public water supplies within the Colorado Department of Health
(hereafter called the Department). These statutes are compiled in

Appendix D and summarized below:

Section 66-1-7(6) - Authorized Department to "establish and
enforce minimum general sanitary standards as to the quality
of water supplied to the public, including the authority
to require disinfection of such water, and to advise with
municipalities, utilities, institutions, organizations, and
individuals, concerning the methods of processes believed
best suited to provide the protection or purification of

water to meet such minimum general sanitary standards..."

Section 66-1-7(9) - Authorizes Department to establish and approve
laboratories to conduct examinations necessary for protection

of the public health.

Section 66-1-7(10) - Authorizes Department to establish standards

for laboratory tests to which the laboratories must conform.

Section 66-1-7(19) - Adopts the U.S. Public Health Service Drinking
Water Standards as the "minimum general sanitary standards

as to the quality of water supplied to the public."

Section 66-1-7(20)(g) - Authorizes Department to examine plans for
the proposed construction of community water facilities if

submitted for review.
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Section 66-1-8(5)(a) - Empowers the Department, through the Board
of Health, to adopt rules, regulations, and standards

necessary to administer the State's public health laws.

Section 66-1-14(1)(a)&(b) - Makes it unlawful for any "person,
association, or corporation" to violate the public health

laws, rules, regulations, and standards.

Section 66-1-14(1)(a)&(i) - Makes it unlawful to permit cross-
connections between a public water supply and a supply

which does not meet the Drinking Water Standards.

Section 66-1-14(4) - Establishes penalties for the violation of

public health laws.

Section 66-38 - Requires each water and wastewater treatment plant
to be under the supervision of a certified operator. Establishes

classes of operators and defines qualifications for them.

Provides penalties for violations.

Section 106-2-37(1)(a)&(h) - Requires Departmental review of water

quality for proposed subdivisions when submitted by county

commissioners.

Section 142-1 - Authorizes Department to adopt and enforce a

plumbing code that is uniform throughout the state.
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Section 148-20 - Requires that well drillers and pump installers
be certified. The certification board, which includes a
representative from the Department, is within the State
Engineer's office. This board sets certification criteria
and minimum standards for water well construction and pump

installation.

In addition, under the provisions of Section 139;32—1(35), cities
and towns have the authority to protect their water sources within five

miles of their water supply intakes.

Regulations

In accordance with the authority granted by the statutes, the
Department adopted a set of regulations entitled "Standards for the
Quality of Water Supplied to the Public." These regulations, included
in Appendix E, cover the following main topics:

1. Definition of Terms - Defines certifying authority, coliform

group, standard sample and other terms used in the regulations.

2. Source and Protection - Requires that a public water supply be
protected by adequate treatment. Health hazards are to be

sought out and eliminated through routine surveillance.

3. Drinking Water Quality - Establishes sampling frequency and
standards for the bacteriological, physical, chemical, and
radiolggical quality of drinking water. These are essentially

the same as found in the Drinking Water Standards.
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4. Recommended Analytical Methods - Prescribes the testing

procedures to be followed to determine compliance with the

standards.

5. Hazardous Cross Connection - Provides that "a public water supply
shall have no cross-connection to a pipe, fixture, or supply

any of which contain water of lesser quality."

6. Disinfection of Drinking Water - Requires that all public water

supplies be disinfected.

Organijzation

Figure 1, an organization chart of the Department, shows that the
water supply program is administered by the Engineering Section under the
Engineering and Sanitation Division. Additional responsibilities of
the Section include the solid wastes, plumbing inspection, swimming area
regulation, and incifidual sewage disposal systems regulation programs.
The chemical and bacteriological testing is done by the Laboratory Division.

The Engineering Section's current staff consists of ten public
health engineers (one of which serves as Section Chief) and three
secretaries. The entire staff operates from the central office in Denver.
None of the public health engineers are assigned to a specific program;
therefore, staff-time is divided between the various programs reducing
the effort in any one area. During 1972, for example, only 40 percent
of the engineers' time was devoted to activities relating to public

water supplies (i.e., 4 man-years).
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Each of the ehgineers is responsible for a district within the
State. As shown by Figure 2, most of these districts are extensive.
This not only requires a large amount of travel, but makes it difficult
for the engineers to provide adequate coverage,especially of the
counties in western Colorado.

The staff is dedicated and well qualified. There has been little
turnover, so most of the engineers have many years of experience.
Nationally, Colorado ranks about 22nd in average salary paid to staff
engineers ($15,000 for Public Health Engineer 1). This salary range
is slightly higher than other states in the reqion, which helps

maintain the low turnover rate.

Responsibilities

‘The activities and responsibilities of the Engineering Section
concerning public water supplies, as outlined in the regulations are:

1. Engineering inspection of public water supply facilities and
their operation.

2. Proposing rules, regulations and criteria to secure protection
of public water supplies.

3. Enforcement of sanitary standards to protect quality of water
served to the public.

4. Surveillance of the quality of the water being served to the
public.

5. Review of plans and specifications for new construction and
modifications of existing public water systems.

6. Advise municipalities, utilities, institutions and individuals on
the methods best suited to provide protection or treatment of the

water to meet the standards.
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In addition, other services are performed, including:

1. Training of water utility personnel.

2. Providing technical assistance to local health departments,
state agencies, and individuals.

3. Promotion of good water supply practices.

Policy

The Engineering Section has adopted a policy statement entitled
"Guidelines for Applying Drinking Water Standards to Regulations -
Quality of Water Supplied to the Public" (included in Appendix F)
which is used to assure, as much as possible, the uniform appiication
and interpretation of the regulations regarding public water supplies.
The enforcement procedures to be taken when supplies fail to meet the

Drinking Water Standards also are covered.

The guidelines define a public water supply as any water supply

available to the public and establish the following categories:

A " Serving over 10,000 persons
B Serving 1,000 - Under 10,000 persons
C Serving 100 - Under 1,000 persons and

having at least 25 service connections.
D Community water supplies serving 10
or more dwelling units not under control

of the owner or 40 - Under 100 resident
persons.

E Other public water supplies not meeting
conditions for above categories.

Therefore, the A, B, C, and D supplies would be considered community

water supplies as defined on page 3.
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Before January 1973, when the guidelines were revised, only the
A, B, C, and D categories were listed. The surveillance schedule called
for each A, B, and C supply to receive an annual inspection by an
engineer from the Department. At least one chemical analysis per year
also was required for these supplies.

The revised schedule is shown by Table 5. With the exception of
bacteriological testing, the new schedule doubles the activities of
the previous one. The local health departments are responsible for
the surveillance of the category E supplies as well as for the
bacteriological and chemical sampling program for all supplies within

the counties they serve.

Budget and Staffing

Figures 3 and 4 present budget and staffing patterns of the water
supply program as compared to two other major environmental activities
administered by the Department. The basic dilemma confronting the
water supply program is shown quite dramatically. Whereas the water
pollution and air pollution control programs have realized significant
increases in their resources for the past several years, the water supply
program has remained practically static. This has occurred although
the number of water supplies requiring surveillance have more than
tripled in the last seven years.
| The fiscal year 1974 (FY 1974) allocation for the water supply
program is $59,800. This represents only about $85.00 for the engineering
surveillance of each of Colorado's 704 community water supplies, or about
2.5 cents per capita (based on the 1972 estimated population of 2,375,000).8

These levels are well below the national averages of $287.00 per water

supply and 5.3 cents per capita, respectively. As a comparison, Colorado



TABLE 5

Colorado Department of Health Guidelines for the
Surveillance of Public Water Supplies 1/

Category of

Frequency of Inspections

Frequency of Analyses

Public Water Engineeringz/ Sanitarg/ 1
Supplies Inspections~ Surveys™ Chemical—/ Bacteriological
A,B,C,&D 2 per year 1 every 5 years 2 per year According to
Drinking Water
Standards
E 1 per year At discretion of At discretion

inspecting
authority

of inspecting
authority

1 per month

Based on January, 1973 revisions to "Guidelines for Apnlying Drinkinag Water Standards to

Regulations - Quality of Water Supplied to the Public."”

An inspection to check compliance with regulations.

Appendix F.

Report is submitted on form included in

Detailed survey including a comprehensive written report on all aspects of the water supply.

Includes all constituents listed in the Drinking Water Standards.

17
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Figure 3

Budget Comparisons of Environmental Programs
(From Appendix G)
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Figure 4

Staffing Comparisons Between Environmental Programs
‘ (From Appendix G)
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expends about 75 cents per capita for water pollution control and

53 cents per capita for air pollution control activities. Certainly,
these environmental proarams are important, but an effective drinking
water program is just as essential and should receive a comparable
level of fhnding and manpower.

Why hasn't the water supply program kept pace with the growth
experienced by the other environmental activities? The answer is
simply that public and legislative emphasis have been concentrated on
other environmental concerns. The Federal Government has enacted
strong legislation regardina water and air nollution control which
nlaced many legal requirements upon the states. Federal funds are
provided to enable the states to strengthen their brograms and
implement the leqislation. For examole, federal funds will account
for one-third of the FY 1974 water and air poliution control budgets
shown by Figure 3. The remaining two-thirds are state funds which
Colorado had to commit in order to qualify for the federal grants
and comply with the legislative requirements. Since Colorado does not
have unlimited resources, priorities must be established. Unfortunately,
more often than not, the low priority activities are those, such as

the water supply program, which don't receive federal funding.

Engineering Surveillance of Public Water Supplies

The routine surveillance of public water supplies is one of the
most important duties of health officials. To prevent serious health
hazards from developing, the physical facilities and onerational
procedures of a water supply must be reviewed reqularly by qualified

personnel.
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As shown by Table 5, the Engineerina Section has a policy (as of
January 1973) of inspectina each community water supply {categories
A, B, C, & D) twice each vear. Unfortunately, present staff and budget
limitations probably will never allow this schedule to be fully implemented.
In fact, the staff could never complete the annual inspections of the
sunplies under the previous surveillance schedule. For examnle, in
1872, 12 percent of the A, B, C supnlies were not inspected. As
indicated earlier, surveillance of those sunplies which are fluoridating
has been particularly inadequate. Very few of the D supplies were
surveyed. Records for previous years reveaied that 20 percent
of the A, B, and C supplies were Yeing inspected every two or three vears
rather than annually.

Well-written reports, outlining the findings and recommendations of
the inspections, are essential to obtain desired imnrovements. Presently,
'a complete written report is prepared only every five years. For the
intervening years an annual inspection form (inﬁ1uded in Appendix F)
is used. This check-sheet is a general measure of compliance with
requlations. The form does provide a convenient reporting method for
the inspections which is important in view of current staff limitations.
Nevertheless, the forms do pose the danger of making the inspections too
routine. The engineer might well fill out the entire form without
doing a thorough inspection to detect probiems which would negate the
purpose of the surveillance effort. A review of completed inspection
forms revealed that this problem is occurring, indicating the need for

a more detailed renorting system.
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After the initial inspections, follow-up surveys are important in
order to determine if the communities have properly implemented the
recommendations. The lack of available staff time has prevented adequate
follow-up consultations and investigations. Emphasizing this point is
that, as of January 1973, 27 percent of the 394 A, B, and C supplies
stil1 had inadequate treatment.

The surveillance of the quality of water being served by public
water supplies also requires additional follow-up work. The community
water supplies are supposed to have at least one complete chemical
analysis each year. They are required to submit samples for bacterio-
logical analysis each month. Each engineer receives the results for
his district. The engineers are responsible for following-up on the unsafe
results, requesting resamples, and for seeing that the systems are
submitting the proper number of samples. During 1972, however, 60
percent of the 394 A, B, and C supplies did not submit the required
number of samples for two or more months, and very little
resampling was done. Obviously, more:thorough follow-up and more
atteﬁtion to the enforcement steps outlined in the "Guidelines for
Applying Drinking Water Standards to Regulations - Quality of Water
Supplied to the Public" by the Engineering Section is needed.

The community water supplies are not required to submit periodical
operating reports. In fact, many supplies do not maintain adequate
records for their own use. Good records are essential to the operation
of any water system. Operating logs submitted to the Engineering

Section, on a periodic basis, would provide valuable information as
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well as indicating problems with which the supply needs assistance.
This would also encourage the operators to maintain good records.

The community water supplies are not required to submit plans and
specifications for the construction of new water supply systems or the
modifications of existing systems. In addition, there is no requirement
that the plans and specifications must be prepared by an engineer
licensed to practice in Colorado. A1l plans that are submitted are
reviewed by the Engineering Section. Approximately 140 plans
representing $16 million are reviewed annually. A concentrated effort
is made to carry but this activity often at the expense of other
important functions.

Generally, the Recommended Standards for Water Works? adopted by

the Great Lékes - Upper Mississippi River Board of State Sanitary
Engineers (the so-called Ten-State Standards) are used by the Engineering
Section when reviewing plans. The Sectioh has developed and published
its own criteria regarding distribution systems, disinfection systems
and finished water'storage tanks. - “

The Engineering Section provides techhicai assistance to the local
health departménts, other stafe égencfgs and indjviduq]s upon request.
Unfortunately, lack of avaflable staff and the distances involved (from
Denver to Durango for example) 1imit the extent and amount of technical
assistance which caﬁ be offered. : | |

In summary,‘a definite ﬁeed exiﬁts for more surveillance and technical
assisténcg in order to-heip fhe communities improve the condition, opera-

tion and maintenance of their water supplies. More follow-up work on
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inspection, chemical and bacteriological reports is needed to isolate
and correct deficiencies. The present water supply program simply does

not have the resources to perform these functions adequately.

Training

Operation of water supply systems must be by qualified persons.
Skilled operation not only protects a community's investment in its
drinking water facilities but safeguards the public health as well.
In view of these considerations Colorado enacted a mandatory certifi-
cation law (included in Appendix D) for water and wastewater system
operators. The law requires that each water and wastewater system in
Colorado have a certified operator meeting specific qualifications.

This has increased the demand for operator training considerably.
At present, the only training offered is the Rocky Mountain Water and
Wastewater Plant Operators School held in Denver each year. The week-
long school is conducted by the University of Colorado, Colorado
Department of Health, and Wyoming Department of Environmental Quality.
Between 75-100 operators attend the water treatment segment of the
school each year. Even with the law; however, many communities
(especially the small ones) either cannot afford or simply do not care
to send their operators to the school. Many of the small-town operators -
also perform other duties (sﬁch as garbage collection and street repair)
and cannot be spared for an entire week. In addition, many operators
criticize the school for presenting too much material in too short a
time. Since the school does not appear to be meeting the operators'
needs, the sponsors should seriously consider modifications to the schoo]'§

approach.
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In an attempt to alleviate some of these problems two of the
district engineers presented one-day short courses in two locations
in southwest Colorado. The courses covered Departmental reguiations
regarding public water supplies, the why and how of bacteriological
testing as well as other fundamentals. Both courses were extremely
successful. The operators were relaxed and felt much freer to ask
questions. They commented that they gained much more from the short
courses than from the operators school. It appears that the short course
approaﬁh presented around the State could reap valuable benefits in
improved operation and maintenance. Again, lack of staff-time and
funds are the major obstacles.

Another important form of training which has been seriously
neglected by the Department is an on-going training program for the
district engineers. Although they have engineering backgrounds,
they still need some form of periodic training to keep up with technical
advances and for professional development. The water“supply program
has no specific allotment for training; therefore, aﬁy funds for this
purpose must be "borrowed" from other actfvities. Thjs approach has
meant that few of the district engineers have attended training courses

other than those sponsored by the Department.

Local Health Departments

The Colorado Revised Statutes authorize the formation of local
health departments at the county or municipal level. Presently,‘thefe
are 13 organized local health departments serving 24 of Colorado's 63

counties (Figure 5). These departments use a combination of local,
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state, and, in some cases, federal funds. If the county (or counties)
provide at least $1.50 per capita to support a local health department,
the State will provide an additicnal $0.85 per capita.

According to Departmental policy {Appendix F), the local health
departments have the following responsibilities regarding public and
individual water supplies:

1. Implementation of the bacteriolegical sampling requirements

for all public water supplies in their respective areas
including submission of a monthly summary report of tests

conducted on category A, B, C, and D supplies to the Department.

2. Inspection and surveillance of the category E and individual

water supplies.
3. Investigation of complaints regarding public water supplies.

4. Reporting to the Department any findings from investigations
of complaints, abnormal conditions and any suspected waterborne

"~ disease outbreaks.

Ten of the Tocal departments provide laboratory services which
include bacteriological testing of water supplies. The 1oca1 departments
provide some beneficial decentralization of the water supply program.

The reaction to problems, such as unsafe bacteriological resu]ts, can

be much quicker and mofe effective. Unfortunately, the local departments
do not have the resources to fulfill the responsibilities. This has
resulited in inadequate sampling and few follow-up investigations of

Public water supp]ies.
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The Drinking Water Standards specify a definite procedure to be

followed when unsafe bacteriological results are obtained. Departmental
records indicate that the local departments are not following this
procedure. Many times the Engineering Section or the water utility
have not been promptly notified of unsafe results. The Engineering
Section often does not receive monthly summaries of results from the
local departments. Obviously, these problems will have to be corrected
before the potential benefits of local health departments can be

realized by the water supply program.

Laboratory Support - Bacteriological

Bacteriological testing of water supplies is conducted by the
Department, local health departments and, in some cases, by the
municipalities. Most of this work is done by the Department's
Laboratory Division (Figure 1). Approximately 9,800 water samples
from public supplies and 5,200 from individual supplies are tested
annually by the Division. A staff of four conducts the tests; however,
they are also responsible for a large volume of work relating to the
water pollution control and milk sanitation programs. The Division
estimates that it costs $2.00 to tesf each water sample. No charges
are made to water utilities or individuals for this service. The
results are sent to the Engineering Section for further action. The
Laboratory's procedures and facilities were evaluated in 1971 by the
Environmental Protection Agency. The report, included in Appendix H,
concluded that the laboratory generally met the provisions of the

Standard Methods for the Examination of Water and wastewate\r'.'Io
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Ten of the local health departments also do bacteriological testing
of water supplies. Their laboratories conduct about 8,000 tests on
public water supplies each year. There are indications that some of
these labs are under-staffed. For example, there have been cases when
samples were not tested during periods when the microbiologist or lab
technician was on vacation. The monthly summaries often have not been
submitted to the Engineéring Section on a timely basis. Obviously,
these problems hamper the surveillance program. All of these labs are
visited at least once a year by somecne from the Laboratory Division
(usually the Division Director) to evaluate procedures and provide
technical assistance. Five of the laboratories must be formally
evaluated and certified every three years since they test sampies from
water supplies which serve interstate carriers (airplanes, trains or
buses). The Division estimates that each of these formal evaluations
costs $500 based on the man-hours and travel required.

Some of the water utilities conduct their own bacteriological
testing. These include Aurora, Colorado Springs and Denver, whose
results are accepted as official since they are subject to the formal
certifications by the Laboratory Division. These laboratories submit

summaries of their results to the Engineering Section.

Laboratory Support - Chemical

The Laboratory Division conducts the chemical analyses on water
semples from the public supplies collected by the Engineering Section
as part of the surveillance program. Analyses on about 440 of the 704

community water supplies are conducted each year indicating that each
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community supply has a chemical analysis every 20 months. Each analysis

includes all the constituents in the Drinking Water Standards except

silver and carbon chloroform extract. Pesticides analyses are conducted
upon request. The Division estimates that each complete analysis
(excluding pesticides) costs $150.

The present staff of four chemists and a technician are respon-
sible for conducting not only the water supply analyses but also a
large volume of water pollution control tests. In fact, about 70% of
their time is devoted to the water pollution work. This in conjunction
with the extremely cramped conditions in the chemistry laboratory
results in long turn-around times for water samples. At times the
laboratory has had a four month backlog of samples for analysis. These

delays affect the overall surveillance effort.

Other Agencies

Water Pollution Control Division - The Water Pollution Control

Division, within the Department, is responsible for administering
Colorado's water quality control program. This involves a wide variety
of activities including surveillance of domestic and industrial waste
treatment facilities, monitoring the water quality of streams and
effluents, comprehensive water quality planning, as well as setting

and enforcing water quality standards. In conjunction with the EPA,
the Division processes applications for construction grants for sewage
facilities and for waste discharge permits.' Furthermore, the Division
has strong regulations concerning disposal of wastes by injection wells

or other subsurface means. These are very important regulations in view
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of the increased interest in Colorado's underground resources. By
helping to protect and improve the quality of water sources, the
Division's activities benefit the overall water supply program. There
must be continual coordination between the water pollution control and

water supply programs if these benefits are to be realized.

Department of Natural Resources - The Division of Water Resources

(State Engineer's office) has the responsibility of carrying out the
provisions of the Water Well and Pump Installation Contractors Law
(Colorado Revised Statutes - Section 118-20) which went into effect
July 1, 1967,

The law established the Board of Examiners of Water Well and Pump
Installation Contractors under the Division of Water Resources. The
Department of Health is represented on the Board. The Board has
adopted regulations to implement the act.

Another major provision requires that well and pump installation
Contractors must be certified by the Board in order to construct and
install pumps in water wells within Colorado. A permit must be obtained
from the State Enginee}'s office before construﬁtion or modification of
a water well.

Well completion and pump installation reports (including a well log)
Must be filed with the office w1th1n_60 days after construction (or
modification) is completed. The Board has.a staff consisting of a
registered professional engineer and three engineering technicians

(well inspectors) to enforce the regulations. Since about 16,000 well
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permits are issued each year it is impossible for the inspectors to
look at all the installations.

Unfortunately, the regulations are weak concerning proper grouting,
non-ferrous well casing and water quality testing after construction.
These vague regulations do not allow the true intent of the legisiation,
to protect the public health through proper well construction, to be
implemented.

Environmental Protection Agency - Under the Federal Interstate

Quarantine Regulations, the EPA must survey and classify those water
supplies providing water to interstate carriers (trains, planes, and buses).
This program consists of a joint EPA - State survey every three years

and a State survey during the intervening years. A supply is classified

as either "Approved", "Provisionally Approved" or "Prohibited" based

on the adequacy of the supply to provide water meeting the Drinking

Water Standards. Presently, there are 12 supplies serving over 1.25

million people in Colorado which come under this program. A1l but

three of these supplies have the "Approved" classification.

Other Federal Agencies - The Forest Service and the National Park

Service have water supplies which do not fall under state jurisdiction.
These agencies are responsible for conducting their own .surveillance
programs. The Farmers Home Administration (FmHA) provides loans to
rural communities and water districts (serving less than 10,000 people)
to construct water supply facilities. Thé FmHA requires that the plans
for proposed projects be approved by the Engineering Section before the

loans are granted.
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Data Management

The Engineering Section must collect, evaluate and file an immense
quantity of data in managing the water supply program. Information such
as an inventory of supplies, engineering inspections, bacteriological
results and chemical analyses is essential. In additioh, information
in connection with review of plans as well as surveillance of small
public and individual water systems is necessary. These items, which
can run into the millions, must be retained and be continuously avail-
able for reference or analysis.

Automatic data processing (ADP) could provide an effective means
for storage and retrijeval of these data. Presently, the only information
for which the Engineering Section uses ADP is that relating to the
activity reports (which lists how many hours spent on what activities)
kept by the engineers and a quarterly summary of the 1nspectioh reports.
None of the bacteriologiéé] or chemical surveillance data are included.
These data require time consuming bookkeeping, filing and reﬁrieval
procedures. The present system is cumbersome, especially when informa-

tion on a large number of water supplies‘is needed.

Public Health Risk

Since the middle of the nineteenth century, when Dr. John Snow did
his classical study on the transmission of cholera through a water
supply, it has been recognized generally that disease epidemics can,
and do, result from consumption of water containing pathogenic micro-

organisms. Diseases most commonly associated with drinking water are
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cholera, typhoid fever, dysentery, and infectious hepatitis. Spread
of these diseases occurs most often when body wastes from the infected
persons are ingested.

While person-to-person contact is recognized as the common method
of transmission for low incidence levels currently found in this country,
the potential for catastrophic epidemics transmitted by drinking water
supplies which serve thousands of people, remains and demands constant
vigilance.

Human body wastes from infected persons, when present in inadequately
treated drinking water, have caused waterborne disease outbreaks in
Colorado. From 1963 - 1972 a total of eight outbreaks, resulting in
411 cases of waterborne disease, have been attributed to public water
supplies. Fortunately, none of these outbreaks resulted in a fatality.

A1l of the outbreaks were the result of contamination entering an
inadequately treated water supply. Either no disinfection was being
provided or the disinfection equipment (chlorinators) was inoperative
due to poor operation and maintenance. Four outbreaks involved surface
water sources with disinfection (inoperative much of the time) as the
only form of treatment. Six of the outbreaks (274 cases) occurred at
recreational areas such as ski resorts and summer camps. These systems
have great potential for spreading waterborne disease because:

1. They are generally poorly constructed, operated and maintained.

2. They receive little or no surveillance.

3. Large numbers of people use them in a relatively short period

of time. Those people that contract a disease can, in turn,

infect others as they continue their travels.
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Since there are over eight million people who travel in Colorado
each year, a public health risk does exist. These outbreaks illustrate
the importance of routine surveillance of public water supplies.

Appendix I presents a tabulation of significant diseases, which
could be waterborne, and a comparison of the number of cases in Colorado
versus the number occurring nationwide for the past ten years. While
Colorado has approximately 1.1 percent of the nation's population, it
‘had for the period 1963-1972:

1. 0.3 percent of the total number of reported cases of amebiasis.

2. 1.4 percent of the total number of reported cases of viral

hepatitis.

3. 1.6 percent of the total number of reported cases of saimo-

nellosis.

4. 2.2 percent of the total number of reported cases of shigellosis.

5. 1.1 percent of the total number of reported'cases of typhoid

fever.

This data is not intended to imply that all reported cases were
waterborne. It is intended, however, to point out that a portion of
these cases,.plus an unknown number of unreported cases, may have been
waterborne. In addition, body wastes from these diseased persons
pose the constant threat of contaminating public drinking water with
pathogenic microorganisms.

While epidemiological records generally do not show widespread
incidence of waterborne disease, this actually may reflect incomplete

reporting, inaccurate diagnosis and the fact that much enteric illness
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18 not treated by physicians. This had led some authorities to suggest
that cases of such diseases as gastroenteritis and infectious hepatitis
actually may be as many as 100 times the number reported.

In recent years, concern also has been directed to the possible
chronic diseases which may result from use of water containing certain
elements and chemicals. These potentially dangerous substances include
heavy metals, pesticides and toxic industrial products. Although few
clinical cases are recorded, health agency statistics are Timited usually
to communicable diseases and affected individuals may have unrecognized
symptoms. The heavy metals, such as selenium, cadmium, Tead, zinc,
and arsenic, occur naturally in the earth therefore, they can be present
in water sources. As shown by Table 3, several public water supplies in
Colorado have concentrations of some of these elements exceeding the

Drinking Water Standards. Therefore, it is important that every water

supply serving the public should have an adequate chemical analysis
performed routinely.

In essentially all documented cases of waterborne illness, it has
béen shown that definite deficiencies existed in the water supply systems
during the time when disease was transmitted. Furthermore, these
deficiencies either were unrecognized because of inadequate surveillance
for public health hazards, or were recognized but not remedied due to
complacent water supply personnel and ineffective enfordement by health
officials. Deficiencies similar to those responsible for epidemics
definjtely are present in the water supplies of Colorado. The requisites
for repetition of the waterborne outbreaks of the past, namely inadequate

surveillance of water supplies ser?ing the public and the presence of
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PROGRAM NEEDS
The previous sections presented the study findings and their
relation to the current status of the water supply program in Colorado.
There is a definite need for a much stronger program especially in
terms of surveillance. This section will discuss what is required to

give Colorado an adequate water supply program.

Legal Authority

The Colorado statutes provide the Department of Health with
regulatory powers to establish and enforce standards to protect the
quality of water served te the public. Unfortunately, the scope of
this authority is 1imited to drinkina water quality standards and
mandatory disinfection.

The water supply program does not have the authority to require
pubtic water suoplies to obtain aporoval before constructioh of new or
modification of existing water supply facilities, Construction 6f water
supply facilities represents a major expenditure on the part of
municipalities. If inadequate attention is given to the source water or
to the type of treatment, costly errors can result which also can cause
Public health problems. For example, all four waterborne outbreaks which
Occurred in Colorado during 1972 were due to inadequate treatment of
Surface sources. Many poorly designed small water supply systems are
~ Operating in Colorado. A good review program can prevent many of these
Problems from occurring. Therefore, legislation is needed to give the

Water supply program the authority to:
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1. Require that a permit be obtained (from the water supply program)
by a public water supply before construction of new or modification
of existing water supply facilities could begin.

2. Issue regulations concerning the requirements which must be met
in order to obtain a permit, including prior approval of proposed
sources and treatment.

3. Issue criteria for the design, construction and operation of water
supply facilities.

Table 4 illustrates another problem of major concern which could be

“alleviated with proper legislation. The largest percentage of the

communities with deficiencies in their water supply systems have less than

1,000 people. Many need additional treatment facilities or new water

sources so they can serve safe drinking water. Unfortunately, most of these

small communities have serious financial problems and can't afford major
capital improvements. Presently, there are practically no reliable sources
of funding for such cases. The Farmers Home Administration (U.S. Department
of Agriculture) can provide loans (and grants in some cases) to small
communities and districts (serving less than 10,000 people) for water

supply facilities but these funds are 1imited. Although Colorado has a

construction grant program for sewage disposal facilities, there is not a

similar program for community water supplies.

Many states have similar situations. Eight states, in an effort to
help those communities with fiscal hardships, have implemented grant or Tow-
interest loan programs for construction of water supply facilities.

Although using a variety of approaches, all of these programs have the common

purpose of helping make it possibie for small communities to have safe

drinking water.
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In view of the numerous small communities in Colorado with deficient
water supplies, it is recommended that legislation be enacted authorizing
a construction grant (or combination grant and low-interest loan) program
for community water supplies to be administered by the Department of
Health. The program would be intended for those communities unable to
finance the improvements necessary for their water systems to meet the
State's quality or treatment requirements. This program could result in

definite public health and economic benefits to Colorado.

Regulations

The present regulations are adequate in terms of the water supply
Program's existing statutory authority. However, to implement the
recommended expanded authority the following regulations w6u1d be
needed. In absence of legislation these could still be developed
and issued as guidelines:

1. Requirements for obtaining a permit to construct or modify

water supply facilities. These should require:
a. Submission of preliminary engineering reports, plans
and specifications for review arid approval. These shall
be prepared by a professional engineer registered in Colorado.
b. Approval of proposed water sources.
c. Compliance with the program's criteria for minimum
acceptable treatment.
d. Compliance with the program's criteria for design and

construction of water supply facilities.
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e. Regional planning to discourage the proliferation of small,
inefficient water systems. Proposed systems should be
stimulated to explore the possibilities of consolidating
with other systems before approval is given.
Definition of minimum acceptable treatment for source waters.
Filtration of surface sources should be required.
Minimum requirements for water treatment and distribution systems
should be developed. These should be flexible enough to allow
the design engineers to make full use of available water treat-
ment technology; but should insure continued production of a safe
water supply.
The engineering consultant should be required to provide inspec-
tion during construction to assure that all work is done in accor-
dance with the State approved plans and specifications. Engineers
from the water supply program should have access to the project
at all times during construction.
A11 public water supplies should be required to have a satisfactory
bacteriological test and engineering inspection before beihg
placed into service after construction or modification.
Basic criteria concerning the operation and maintenance of water
supply systems are needed. These would outline such items as
the type and number of quality control tests which should be
conducted for various classes of systems and the periodic sub-
mission of standard operating reborts to the water supply program.
The operating reports can provide valuable information such as

indicating when systems are experiencing difficulties.



70

In this regard water supplies which fluoridate should be required

to submit monthly check samples and monthly operational reports.
7. Criteria for the grant program.

The current "Rules and Regulations for Water Well and Pump
Installation Contractors" need strengthening in order to achieve their
stated purpose of protecting public health. The water supply program
should recommend changes to the Board of Examiners of Water Well and Pump
Installation Contractors as they see fit. Specifically, the following
changes are recommended:

1. A definition of what constitutes an adequate grout mixture

is needed.
2. A minimum grout thickness should be stipulated.

3. The present 10-foot minimum grout depth will not provide the
intended protection where deep frost penetration occurs. To
be effective, the grout seal must be in contact with undisturbed
earth. Therefore, the regulations should require the grout to

extend at least ten feet below the frost line.

4. Regulations concerning non-ferrous well casing should be
developed. In particular, plastic well casing used in wells
intended for domestic purposes should have National Sanitation

Foundation (NSF) approval.
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5. Regulations regarding the proper installation of pitiess well

adaptors and units are needed.

The recommended regulations would be important additions to the
present water supply program. Their purpose would be to help foster
more careful planning and design of water supplies, effective operation
and maintenance of facilities as well as increased attention to quality
control. All of these are essential to continued production of safe

drinking water.

Policy

The "Guidelines for Applying Drinking Water Standards to Regulations
Quality of Water Supplied to the Public" outlines the respective
responsibilities of the State and local health departments very well.
The guidelines should be followed to eliminate confusion regarding
surveillance of public water supplies.

The policy statement (or guidelines) should remain flexible so

changes can be made easily.

Surveillance of Public Water Supplies

The importance of routine surveillance of public water supply
systems cannot be overstated. Only through an effective surveillance
and enforcement program can potential problems be detected and eliminated.
This is the area in which Colorado's water supply program needs the most
strengthening.

As indicated earlier, the present staff is not adequate to visit

each community water supply at least once :each year. This is especially
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true of the category C and D supplies which have most of the problems.
The need for more effective follow-up inspections and enforcement is
evident,since there are over 100 supplies in Colorado which do not have
adequate treatment. In fact, there are many supplies which still do not
disinfect, although this has been State law since 1967. The use of
penalties is distasteful in public health work and the Engineering
Section must be commended for the progress achieved in improving water
supplies without the use of force. Unfortunately, there are those who
refuse to implement the recommendations. Such cases call for much
stronger action by the Engineering Section and, if necessary, the
Department.

The present policy of using a check sheet (Form ES-ENG-1 in
Appendix F) for annual inspections is convenient but is poses the danger
of making the evaluations too routine. If the inspections become just
"visits to the water plant" the whole purpose of routine surveillance is
negated. The check sheets can serve as useful guides, but a written
report with recommendations should be submitted to each communjty water
supply at least once each year. This provides a better basis for future
follow-up and enforcement action.

More emphasis on bacteriological monitoring is needed. The present
situation where over half of the community supplies are not submitting
the proper number of samples must not be allowed to continue. Even
more serious is the fact that some of these supplies fail to meet the
bacteriological quality standards for two to five months. This indicates

a Tack of follow-up and enforcement action. There are definite enforcement
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steps outlined in the policy statement. These should be followed more
closely.

Presently, each community water supply has a chemical analysis about
every 20 months. To improve the monitoring, the Engineering Section has
adopted the policy of requiring chemical analyses twice a year (Table 5).
Although this would be an excellent monitoring program, it would probably
be impossible to implement due to overburdened laboratory facilities.
Instead, the following schedule might prove to be more feasible and

still provide adequate monitoring:

Community Water Supplies

Surface Water Sources - Every Year
Ground Water Sources - Every 3 Years

Small Public Water
Supplies - Every 5 Years

More frequent analyses may be necessary to establish historic records
for sources or if sources have constituents approaching the limits of
the Drinking Water Standards.

The fluoridation surveillance effort must be improved if the
potential benefits of this program are to be realized. Therefore, it
is recommended that;

1. Information should be gathered on the fluoridation equipment

and chemical compound used at each water supply. This would

be helpful in follow-up of reported problems.

2. The number of check samples sent to the State Laboratory should
be increased to at least one per month for every water system

adjusting fluoride content.
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3. The check sample records should be kept by the Engineering

Section rather than the Dental Health Section.

4. More frequent review of fluoride check sample results and
better communication between the Dental Health Section and
the Engineering Section is needed to ensure more efficient

field follow-up in problem areas.

5. The Engineering Section should develop standard forms for
recording:
a. Daily fluoride sample results
b. Amount of fluoride compound used, total water produced,

and other operational information.

In summary, the water supply program must be upgraded so that

it can meet its responsibilities to the citizens of Colorado.

Staffing Requirements for Engineering Surveillance

As indicated throughout this report, the primary need of the water
supply program is sufficient personnel to implement an effective
surveillance effort.

The Community Water Supply Study]indicated that an average of
1.2 man-days, per community water supply, are needed to make a
comprehensive field survey of facilities and operation. However, this
single-visit-time-requirement does not allow for:

1. Making arrangements for field work.

2. Preparing the survey reports.
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3. Review of plans and specifications for new facilities.
4. Follow-up work to see that deficiencies are being corrected.
5. Activities related to training of water treatment plant

operators.

These are essential if the program is to be successful in securing
proper water treatment practices throughout the State. Therefore, it
has been estimated that at least four man-days per year are required for
each community water supply (the A, B, C, and D systems in Colorado).
In addition, one man-day per year is required for the supplies serving
the traveling public and the small public water supplies (category E
systems).

Based on these estimates the personnel requirements are:

1. Community Systems (categories A, B, C, and D)

704 systems x 4 man-days = 2,816 man-days
system

2. Small Public Systems (category E)

900 systems x 1 man-day = 900 man-days
system

Total requirement = 3,716 man-days or 17 man-years (assuming
220 man-days per man-year).
Therefore, an adequate water supply program in Colorado would require a
total of 17 professional man-years - 4% times the current level.
Secretarial support would be essential to the effective operation
of the expanded water supply program. It is recommended that one
secretary be added for every three professionals. Therefore, a secretarial

staff of six would be required.
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Since the local health departments participate in the surveillance
of the small public water supplies and the supplies serving the traveling
public, some of the positions could be assigned to these departments.
Such a distribution was not considered as part of this study because:

1. The needs of each local health department were not evaluated.

2. 77 percent of the counties are not covered by local health

departments, therefore, surveillance responsibility rests with

the Engineering Section.

However, to assure a coordinated effort, the local health departments'
surveillance activities relating to public water supplies should be
evaluated and considered to overall staffing patterns.
The recommended annual personnel requirements represent more than
a four-fold increase over the current level. This would enable
accomplishment of the activities related to a fully satisfactory pfogram.
Nevertheless, it is not considered advisable to add personnel at a
rate greater than they can be properly recruited, trained and assimilated
into the program. In view of this, a phased increase is recommended.
This means that priorities must be established in order to meet
the pressing responsibilities of the water supply program. Among
these critical activities are:
1. On-site inspections (with written report) of community water

supplies at least annually.
2. Follow-up inspections to check compliance with recommendations.

3. Frequent comprehensive reviews of bacteriological and chemical
sampling records with prompt follow-up on those failing to meet

sampling and quality standards.
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4. Detailed plan review with on-site inspection of construction.

5. Review of operating reports with follow-up on those indicating

problems.

The first priority should be to accomplish the above tasks for the
704 community water supplies (categories A, B, C and D). The following
proposed staffing pattern would make this possible by the end of FY 1976.
Full services for the small public supplies could not be provided until

the final staff increments were made during FY 1977.

Technical Staff

Existing Staff To be added Staff at
Fiscal Year Start of FY During FY End of FY
74 4 0 4
75 4 5 9
76 9 4 13
77 13 4 17

Clerical Staff

74 1 0 1
75 1 2 3
2 5

76 3
77 5 1 6
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Budget Requirements for Engineering Surveillance

To estimate the annual costs that this increased level of effort
would entail, the following breakdowns were used:

a. Average cost per professional per year:

Salary $12,000
Fringe Benefits 2,500
Travel 2,000
Training 500*
Misc. (office supplies

office space,etc.) 1,000
$18,000

Administration Costs (20%) 3,600
TOTAL $21,600

*Training costs based on the premise that each professional should

receive at least five days of training per year to keep abreast of
new developments.

b. Average cost per clerical employee per year:

Salary $6,000
Fringe Benefits _1,500
$7,500
Administration Costs (20%) 1,500
$9,000

The recommended staff and budget for the water supply program are

summarized below.
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Staffing - Engineering Surveillance

FY Staff at End of FY

Professional Clerical Total
74 4 1 5
75 9 3 12
76 13 5 18
77 17 6 23

Budget - Engineering Surveillance

Additional Costs Program Costs
FY Added During FY at End of FY
74 - $59,800 (estimate)
75 $161,600 $221,400
76 $104,400 $325,800
77 $95,400 $421,200

A fully effective engineering surveillance program to insure that
Colorado's citizens and visitors are served safe drinking water would
require an anhual expenditure of $421,200. This represents $600 per
community water system or about 18 cents per capita - over seven times

the amount allocated to the present program.

Organization

The Engineering Section Chief is responsible for directing and
coordinating the water supply program as well as the other activities
of the Section. In terms of the water supply program's present level

of staff and activity this has been a satisfactory approach. Nevertheless,
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as the water-supply program expands, &s recommended by this evaluation,

a larger and larger administrative burden will be placed on the Section
Chief. This could result in decreased coordination and a less efficient
organization. It is recommended, therefore, that a Water Supply Section
be formed within the Engineering and Sanitation Division to be responsitle

for all activities concerning public water supplies.

To make the water supply activities more responsive to the needs
of the communities and people, it is further recommended that the
proposed Water Supply Section be decentralized. As a minimum, district
offices should be established in two locations in western Colorado
such as Durango and Glenwood Springs. Offices in the Pueblo and Greeley
areas could also be beheficia]. This would allow the engineers to provide
better coverage of their districts resulting in an overall improvement
of surveillance as well as an increased ability to rzspond to emergencies.
Better coordination with the local health departments could be achieved.
Hopefully these organizational changes would also serve to increase

the visibility of the water supply program and re-establish its importance.

Laboratory Support - Bacteriological

The State and local health departments' laboratories conduct
approximately 24,000 bacteriological tests each year for water supplies.
This costs about $48,000 using the State's estimate of $2.00 per sample.
In addition, Denver, Colorado Springs, and Aurora are doing much of

their own testing for official purposes.

As shown by Table 6 the expanded water supply program would be

testing about 20,000 more samples each year. This would result in



TABLE 6

Bacteriological Testing Requirements

Water Supply Number of Samples Req'd Samples Req'd
Category Supplies Per Month Per Year
A 26 1,200 14,400
B 113 400 4,800
C 255 510 6,120
D 310 620 7,440
E (Small Residential) 100 200 2,400
E (Supplies Serving
Traveling Public) 800 1,600 6,400*
Individual 60,000 - 8,000
49,560
Less requirements for Aurora, Colorado Springs and Denver -6,180
43,380

*Assumes that these supplies operate on a seasonal basis.

18
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an additional annual expenditure of at least $40,000. Obviously,
additional staff at both the State and local laboratories would be
necessary.

This impact could be alleviated to some degree by allowing the
category A supplies to do their own bacteriological testing. The
Department's responsibility, in this case, would be to assure that the
analyses are performed properly, which could be accomplished through
the laboratory certification program. Further monitoring could be
achieved by conducting at least five percent of the monthly requirements
at the State and local health department laboratories. A decrease of
about 8,000 samples (and $16,000) would result, but 23 more laboratories
- would have to be evaluated every three years. At $500 per evaluation this
would cost approximately $4,000 each year but would still represent a
net savings as compared to testing the samples. This approach also
would allow closer surveillance of the smaller supplies where most of
the quality problems occur. A cost summary of the proposed program is

shown below:

Bacteriological Analyses:

36,000 samples/yr. x $2.00/sample = $72,000/yr.
72,000 + 20% x $72,000 (Administration) = $86,400/yr.
Laboratory Evaluation (on a triennial basis):

39 laboratories (local health departments and A supplies)
x $500/evaluation = $19,500 = $6,500/yr.

3
$6,500 + 20% x $6,500 (Administration) = $7,800/yr.
TOTAL = $94,200/yr. |
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Laboratory Support - Chemical

The present chemical laboratory is hard-pressed to analyze the
nearly 450 water samples from public water supplies each year in
addition to their many other duties. If the current sampling schedule
is adhered to, the expanded water supply program would place an impossible
burden upon the laboratory facilities which are already overcrowded
and understaffed. To lessen this problem, the following sampling
schedule is recommended;

Community Water Supplies (categories A, B, C, and D)

Surface Water Sources - Every Year
Ground Water Sources - Every 3 Years

Small Public Water Supplies (category E) - Every 5 years

This means that approximately 520 samples would be analyzed
annually in Colorado (see Appendix J). Additional analyses may be
necessary if sources have constituents approaching or exceeding the

Drinking Water Standards. Appendix J also indicates what this type of

monitoring program would require in terms .of staff and budget. A total
of eight man-years at an approximate annual cost of $172,800 would be
required to implement an adequate chemical quality surveillance program.
This program could be phased in over a three to four year period.

The annual cost of the program could be reduced by conducting
only partial analyses once a data basé has been established for the

supplies. For example, perhaps only the trace elements would be

conducted on a routine basis. This eould save about $470 on each
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surface water sample and $180 on each ground water sample. This would
also allow more frequent analyses of water from problem areas.

The present laboratory facilities are extremely crowded which
reduces efficiency and total capability. Consideration should be given
to expanding the existing facilities. Decentralization of all laboratory
services could also prove beneficial. This in concert with decentrali-
zation of the engineering services could greatly improve surveillance

of public water supplies.

Data Management

Due to the immense quantity of data the expanded water supply
program will have to collect, review and file it is recommend that:
serious consideration be given to the use of ADP. ~A number of state
water supply programs are now using some form of ADP, so information
on how to set-up a system could be obtained. This would certainly
reduce much of the time-consuming bookkeeping procedures now being
used for bacteriological, chemical and fluoride surveillance data.
The engineers would have quick access to a wide range of information

and allow them to keep better track of problem areas.

Summary of Water Supply Program Costs

Table 7 summarizes the estimated budget requirements for the
proposed Water Supply Branch and compares them with the present level

of funding. The proposed budget would triple the current expendi-

tures which is a true indication of the inadequacy at the
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present program. Colorado can no Tonger affort to overlook the
importance of the water supply program and continue to shirk its respon-

sibilities to protect the public health of its citizens.
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TABLE 7

Water Supply Program Budgets

Estimated Budget of Proposed Water Supply Program

Water Supply Branch
Engineering Surveillance ' $351,000

Laboratory Support

Bacteriological Surveillance $72,000
Bacteriological Laboratory

Certification $6,500
Chemical Surveillance $144,000

Program Administration (20% of

above costs) $114,700

$688,200

= $978/community water supply

TOTAL

or $0.29/capita

Estimated Costs of Present Water Supply Program

Engineering Section
Engineering Surveillance $59,800

Laboratory Support

Bacteriological Surveillance $55,200
Bacteriological Laboratory
Certification $1,800
Chemical Surveillance $79,200
Program Administration (20% of
above costs) $39,200
TOTAL = $235,200

$330/community water supply
or $0.10/capita
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1962 U.S.P.H.S. Drinking Water Standards

Title 42—PUBLIC HEALTR

Chapter k—Public Health Service,
Department of Health, Education,
and Welfare

PART 72-—INTERSTATE QUARANTINE
Drinking Water Standards

On July 27, 1861, notice of proposed
:ule meking relating to the revision of
h_lg regulations in this Subpart J—
D-nking Water Standards, and & re-
lated section was published in the Frp-
ERAL REoISTER (26 1.R. 6737). After
consideration of all relevant matter pre-
sented regarding the proposed revision,
the regulations s so published are
agometl. to become effective 30 days after
;‘Eilsrfgcaunn of thiz notice in the

EGIS:
set o0t b TER, Subject to the changes
I..l‘.f:"'i‘igaeg?.ﬂ’bs: The words “Plgure
Immediately helow the
graph in this section. d
"nz. Secrﬂon T2.205¢h)(1): The word
“Rourids” Bopescins e o able i
P th

baragraph 1. . ¢

3. Section 73.205(b)(2): The concen-
tration in mg/1 for chromium (Hexa-
valent) shown in the table is amended to
read Ho.osll.

4, Paragraph (b  { 2306 s
amended, » > of 872308

Dated: February 21, 1962.

[sEAL) Lurnarr I, Teray,
Surgeon General.

Approved: February 28, 1062,

ABRAaEAM Riercory,
Secretary.

$721 [Amendment]
1. Beetign 72.1(1) ia amended to read:

(1) Potable water. Water which
gleuetu the standards prescribed in the
& blic Health Bervice Drinking Water

tanderds (see Subpart J of this part).

2. Subpart J is amended to read as
follows:

::'anri J—Drinking Water Standards
C.

Taa01 Definition of 8
rms,

;gm Source and protection.
nﬂm Bacteriological qualty.
K, 04  Physical characteristics.
HJOE Chemical characteristics,
“-205 Radloactivity,

207 Recommended analyticsl methods.

“nnmonm: 1572201 to T2.907 Issued

3 der sac. 215, 68 Stat. 600, as amended; 49

538.0. 216. Interpreis or spplies seo. 361,
Btat. 703; 42 T.8.C. 264,

§72.201 Definitions of terms.

As used in this subpart, the following
ﬁlrms shall have the meanings set out

ow: :

(a) “Adequate protection by natural
means” involves one or more of the fol-
lowing processes of nature that produces
water consistently meeting the require-
ments of these Standards: dilation,
storage, sedimentation, sunlight, aera-
tion, and the associated physical and
bicloglcal processes which tend to ac-
complish natural purification in surface
waters and, in the case of ground wa-
ters, the natural purification of water by
infiltration through soil and percola-
tlon through underlying material and
storage below the ground water table,

(b)Y “Adequate protection by treat-
ment” means any one or any combina-
tlon of the controlled processes of coagu-
lation, sedimentation, absorption, flira-
tion, disinfection, or other processes
which produce a water consistently
meeting the requirements of these
standards. This protection also in-
cludes processes which are appropriate
to the source of supply; works which
are of adequate capacity to meet maxi-
mum demands without creating health
hazards, and which are located, de-
slgned, and counstructed io eliminate or
prevent pollution; and conscientious
operation by well-trained and competent
personnel whose qualifications are com-
mensurate with the responsibilities of
the position and acceptable to the re-
porting agency and the certifying au-
thority.

(¢} “Certilying Authority”™ means the
Surgeon General of the United States
Public Health Service or hils duly au-
thorized representatives. Reference o
the certifying authority Is applicable
only for those water supnlies to be cer-
tified for use on carriers subject to this

part.

(d) “The coliform group” includes all
organisms considered in the coliform
group as set forth in Standard Methods
for the Examination of Water and
Whastewater, current edition, prepared
and published jointly by the American
Public Health Assoclation, American
Water Works Association, and Water
Pollution Control Federation,

(¢} "Health hazards' mean any con-
ditions, devices, or practices in the water
supply system and its operation which
create, or may create, a danger to the
health and well~being of the water con-
sumer. An example of & health hazard
{s a structural defect in the water sup-
ply system, whether of location, design,
or construction, which may regularly or
oceasionally prevent satisfactory purifi-
cation of the water supply or cause it to
be polluted from extraneous sources.

£} “Pellutlon”, as wused
Standards, means the Dresenc? o:h x
forelgn substance (organie, inorganic,
radiological, or biological) in water
o Consiitute & M oo, Juality 50 B

AZAT

tul(ln)ess R(: the water. or impalr the use-

8) “Reporting agencies”
respective official Sfal‘,e hgnlt:.l e:::ﬁ:ihe:
or theif designated representatives. l

(h) “The standard sample” for the
bacterioiogical test shall consist of
t.lo(r})t ﬁr bgne bacteriological fermenta-
bon, t:er: t. five (5) standard porticns

1) Ten milliliters (10 mb

(i) Onc hundred milliliters (106 mb

(2) For the membrane fiiter tech-~
glﬁue, not less than Afty milliliters (50

() “Water supply system” inelug
the works and auxiliaries for coufcli’:ﬁff
treatment, storage, and distribution of
Ee }mmil !mhlf.g the sources of suply to

e free-flow outlet of
i e ! the ultimate

§72.202 Source and protection,

(8} The water supply shouid -
tained from the most desirable :“323
which is feasible, and effort should be
made to prevent or control pollution of
the source. If the source is not ade-
cs;:l:;.;]ely s::‘r:utegteddby natural means, the

y e adequal
treatment. equately protectec by

(b) Frequent sanitary surveys shail

ke made of the water supply systum to

- locate and identify health hazards which

might exist in the system. The manner
and frequency of making these surveys,
and the rate at which discovered heaith
hazards are to be removed shall he in
accordance with a program approv..1 by
the reporting agency and the certifying
authority.

(¢) Approval of waler supplies shall
be dependent in part upon;

(1) Enforcement of rules and regu-
lations to prevent development of health

+
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(2) Adequate protection of the water
quality throughout all parts of the sys-
tem, as demonstrated by frequent sur-
veys,

(3) Proper operation of the water sup-
ply system under the responsible charge
of personnel whose qualifications are ac-
ceptable to the reporting agency and
the certifying authority;

(4) Adequate capacity to meet peak
demands without development of low
pressures or other health hazards; and

(5) Record of laboratory examina-
tions showing consistent compliance
with the water quality requirements of
these Standards.

(d) For the purpose of application of
these Standards, responsibility for the
conditions in the water supply system
shall be considered to be held by:

(1) The water purveyor from the
source of supply to the connection to
the customer’s gervice piping; and

(2) The owner nf the property served
and the municipal, county, or other au-

90
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thority having legal jurisdiction from
the point of connection to the customer’s
service piping to the free-flowing outlet
of the ultimate consumer.

§ 72.203 Bacteriological quality.

(a) Sampling. (1) Compliance with
the bacteriological requirements of these
Standards shall be based on examina-
tions of samples collected at representa-
tive points throughout the distribution
system. The frequency of sampling and
the location of sampling points shall
be established jointly by the reporting
agency and the certifying authority af-
ter investigation by either agency, or
both, of the source, method of treatment,
and protection of the water concerned.

(2) The minimum number of sam-
ples to be collected from the distribution
system and examined each month should
be in accordance with the number on
the graph in Figure I, for the population
served by the system For the purpose
of uniformity and simplicity in applica-

Minmum NUMBER OF SAMPLES PER MoNTH

L T Q

] 8

sed

P,000,000

Ficure I.

2153

tion, the number determined from the
graph should be in accordance with the
following: For a population of 25,000
and under—to the nearest 1; 25,001 to
100,000—to the nearest 5; and over
100,000—to the nearest 10.

(3) In determining the number of
samples examined monthly, the follow-
ing samples may be included, provided
all results are assembled and available
for inspection and the laboratory meth-
ods and technical compétence of the
laboratory personnel are approved by
the reporting agency and the certifying
authority:

(i) Samples examined by the report-
ing agency.

(i) Samples examined by local gov-
ernment laboratories.

(iii) Samp'es examined by the water
works authority.

(iv) Samples examined by commer-
cial laboratories.

(4) The laboratories in which these
examinations are made and the meth-
ods used in making them shall be sub-
ject to inspection at any time by the
designated representatives of the certify-
ing authority and the reporting agency.
Compliance with the specified proce-
dures and the results obtained shall be
used as a basis for certification of the
supply.

(5) Daily samples collected following
a bacteriological unsatisfactory sam-
ple as provided in paragraph (b) (1),
(2), and (3) of this section shall be con-
sidered as special samples and shall not
be included in the total number of sam-
ples examined. Neither shall such spe-
clal samples be used as a basis for pro-
hibiting the supply: Provided, That (i)
when waters of unknown quality are
being examined, simultaneous tests are
made on multiple portions of a geometric
series to determine a definitive coliform
content, (i) immediate and active ef-
forts are made to locate the cause of
pollution, (iii) immediate action is
taken to eliminate the cause, and (iv)
samples taken following such remedial
action are satisfactory.

(b) Limits. The presence of organ-
isms of the coliform group as indicated
by samples examined shall not exceed
the following limits:

(1) When 10 ml standard portions
are examined, not more than 10 percent
in any month shall show the presence
of the coliform group. The presence of
the coliform group in three or more 10
ml portions of a standard sample shall
not be allowable if this occurs:

(1) In two consecutive samples;

(i) In more than one sample per
month when less than 20 are examined
per month; or

(iii) In more than five percent of the
samples when 20 or more are examined
per month,

When organisms of the coliform group
oceur in three or more of the 10 ml por-
tions of a single standard sample, daily
samples from the same sampling point
shall be collected promptly and examined
until the results obtained from at least
two consecutive samples show the water
to be of satisfactory quality.

(2) When 100 ml standard portions
are examined, not more than 60 percent
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in any month shall show the presence
of the coliform group, The presence of
the coliform group in all five of the
100 ml portions of a standard sample
shall not be allowable if this occurs:

(1> In two consecutive samples:

() In more than one sample per
month when less than five are examined
ber month; or

(i) In more than 20 percent of the
samples when five or more are examined
Per month.

When organisms of the collform group
occur in all five of the 100 ml portions
of a single standard sample, daily sam-
gles from the same sampling point shall
e colleeted promptly and examined un~
tl the results obtained from at least two
Consecutive samples show the water to
be of satisfactory quality.
(3) When the membrane filter tech-
;ﬂQue 1s used, the arithmetic mean coli-
orm density of ail standard samples ex-
&mined per month shall not exceed one
gter 100 m). Coliform colonies per
m!]lndard sample shall not exceed 3/50
» 4/100 ml, 7/200 ml, or 13/500 ml in:
(1) Two consecutive samples;
. }:élg llg::e thﬂal:nzone standard sample
!nt:ilth: pd 0 are examined per
i1} More than five percent of the
standard samples when 20
e€Xamined per month, oF THoTe afe

:Vrgen coliform colonies in a single stand~

s sample exceed the above values, dally

san;p!es from the same sampling point

un:il be collected promptly and examined
twul the results obtained from at least
N consecutive samples show the water
0 be ot satisfactory quality.

§72.204 Physical characteristics.

(@) Sampling. The frequency and
ga'lgll:er of sampling shall be determined
tyl' @ reporting agenecy and the certi-
ataxrlxg authorlty, Under normal circum-
or “::es samples should be collected one
auveore times per week from represent-
g points in the distribution system
b examined for turbidity, color,

(gshold odor, and taste.
cont t.a);l Limits. Drinking water should
oﬂensn no impurity which would cause
smens e-tt}: the sense of sight, taste, or

™ nder general use, the following
should not be exceeded:

Turbldity—5 units.

lor—15 units,
eshold odor number—3,

§ 72.205 Chemical characteristics.

(a) Sampling. (1) The frequency
;niﬁel;lal.)nner of sampling shall be deter-
certity; Y the reporting agency and the
cumsty Nng authority. Under normal cir-
listeq at‘)“‘iES. analyses for substances
ﬁnnua.ue OW need.be made only semi-
Presumyf,l If, however, there is some
pre. Dtlon of unfitness because of the
Po Sence of undesirable elements, com-
m;rl‘nds, or materials, periodic deter-
matatlons for the suspected toxicant or
" erlal should be made mcre frequent-
Shofﬁ‘c? an exhaustive sanitary survey
of the be made to determine the source

on pollution. Where the concentra-
ine of a substance is not expecled to

Terse in processing and distribution,
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available and acceptable source water
analyses performed In accordance with
standard methods may be used as evi-
d:gce of compliance with these Stand«
ards.

(2) Where experience, examination,
and avallable evidence indicate that
particular substances are consistently
absent from a water supply or below
levels of concern, semi-annual examina-
tions for those substances may be
omitted when approved by the report-
ing agency and the certifying authority.

(3) The burden of analysis may be
reduced in many cases by using daia
from acceptable sources. Judegment
concerning the quality of water supply
and the need for perfcrming specific
local analyses may depend in part on
information produced by such agencies
as (i) the U.8. Geological Survey, which
determines chemical quality of surface
and ground waters of the United States
and publishes these data in “Water Sup-
ply Papers” and other reports, and (i1)
the U.S. Public Health Service which
determines water quality related to pol-
lution ¢or the absence of pollution) in
the principal rivers of the Nation and
publishes these data annually in “Na-
tional Water Queality Network.,” Data
on pollution of waters as measured by
carbon chloroform extracts (CCE) may
be found in the latter publication.

(b) Limits. Drinking water shall not
contain impurities in concentrations
which may be hagardous to the health
of the consumers. It should not be ex-
cessively corrosive to the water supply
system. Substances used in its treat-
ment shell not remain in the water in
concentrations greater than required by
good practice. Substances which may
have deleterious physiclogical effect, or
for which physiological effects are not
known, shall not be introduced into the
system in & manner which would permit
them to reach the consumer.

{1) The {following chemical sub-
stances should not be present in a water
supply in excess of the listed concentra-
tions where, in the judgment of the re-
porting agency and the certifying au-
thority, other more suitable supplies are
or can be made available.

Concentration
Substance inmg/1
Alkyl Benzene Sulfonate (AB8).... 0.5
Arsenic (AB)ecercccccrmrcacecnrane 0.01
chloride (Cl) ccvcancarccccnccvcvnn 260
Copper (CU)wvmmevnecanmcnanncans 1.0
carbon Chloroform Extract (CCE).. 0.2
Cyanide (CN) - 0.01
Fluoride (F)..-cae- {*) '
Iron (Fe)eeneuae 0.3
Manganese (Mn) 0.05
Nitratet (NOa) 45
Phenol§....- 0.001
Sulfate (80;). 250
Total Dissolved Solids..-ccuceccuna 500

ZINC (BN) cccvemmmomur—cmemm— o

*See 72.205(b) (3).

I In areas in which the nitrate content of
water is known to be in excess of the listed
concentration, the public should be warned
of the potential dangers of using the water
for infant feeding.

(2) The presence of the following
substances in excess of the concentra-
tions listed shall constitute grounds for
rejection of the supply:

Concentration
Substance, inmg/1
Arsenic (As) 0.08
Barium (BR). oo ooemens - 1.0
Ohcndmnll}zm Cd 01
romium {Hexavalent) (Or+9)._....
Oyanides (CN) ) lorte gga
Fluoride (F) (*)
Lead (Pb) 0.08
Selenium (Se) - 0,01
BiIver (AR) oo .08

*See 72.205(b) (3).

(3)(1) When fluoride is natura
present in drinking water, the conceg’-’
tration should not average more than
the appropriate upper limit in Table I.
Presence of fluoride in average concen-
trations greater than two times the op-
timum values in Table I shall constitute
grounds for rejection of the supply.

(1) Where fluoridation (supplementa-
tion of fluoride in drinking water) is
practiced, the average fluoride concen-
tration shall be kept within the upper
and lower control limits in Table I

Tasix I

{Recommended Control Limits
Amnual average of }(Fluoride conosatrations in mg/1}

maximum daily sir

tem, .
Iower | Optimum | Upper

[ (1 N 0.8 1.2 L?
53. 3 0.8 1.1 L8
88, 0.8 10 1.3
63.! 0.7 0.9 .3
-, 0.7 0.8 1.0
7. 0.0 0.7 0.8

« Based on temperature dats obtained for s minimum
of five yoars,

(ii) In adawlon fo the sampling re-
quired by paragraph (a) of this section,
fluoridated and defluoridated supplies
shall be sampled with sufficient fre-
quency to determine that the desired
fluoride concentration is maintained.

§ 72.206 Radioactivity.

(a) Sempling. (1) The frequency of
sampling and analysis for radicactivity
shall be determined by the reporting
agency and the certifying authority
after consideration of the likelihood
of signific-nt amounts being présent,
Where coucentrations of Ra-226 or
Sr-90 may vary considerably, quarterly
samples composited over a pericd of three
months are recommended. Samples for
determin<tion of gross activity should
be taken and analyzed more frequently,

(2) As indicated In § 72.205(a), data
from ac:eptable sources may be used to
indiecate compliance with these require-
ments,

tb) Limits. (1) The effects of human
radiation exposure are viewed as harm-
ful and any unnecessary exposure to
fonizing radiation should be savolded.
Approval of water supplies containing
radioactive materials shall be based upon
the judgment that the radioactivity in-
take from such water supplies when
added to that from all other sources is
not likely to result in an intake greater
than the radiation protection guidance?

iThe Federal Radiation Council, In its
Memotrandum for the President, September
13, 1961, recommended that “Routine con-
trol of useful applications of radtation and
atomic energy should be such that expected
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recommended by the Federal Radiation
Council and approved by the President.
Water supplies shall be approved with-
out further consideration of other
sources of radloactivity intake of Ra-
dium-226 and Strontium-90 when the
water contains these substances in
amounts not exceeding 3 and 10 xuc/liter,
respectively. When these concentrations
are exceeded, a water supply shall be
approved by the certifying authority if
surveillance of total intakes of radlo-
activity from all sources indicates that
such intakes are within the limits rec-
ommended by’ the Federal Radiation
Council for control action.

(2) In the known absence® of Stron-
tium-50 and alpha emitters, the water
supply is acceptable when the gross beta
concentrations do not exceed 1,000 ppc/
liter. Qross beta concentrations in ex-
cess of 1,000 puc/liter shall be grounds for
rejection of supply except when more
complete analyses indicate that concen-
trations of nuclides are not lkely to
cause exposures greater than the Radia-
tion Protection Guides as approved by

average exposures of suitable samples of an’

exposed population group will not exceed the
upper value of Range II (30 psc/day of Ra-
dium-336 and 200 xxc/day of Strontium-90).”

3 Absence is taken here to mean a negligli-
bly small fraction of the above specific lim!its,
where the 1imit for unidentified alpha emit-
ters is taken as the listed limit for Radiums-
226.
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the President on recommendation of the
Federal Radiation Council.

§ 72.207 Recommended analytical
ods,

(a) Ana.l.ytlcal methods to determine

compliance with the requirements of

these Standards shall be those specified
in Standard Methods for the Examina-
tion of Water and Wastewater, Am. Pub.
Health Assoc., current edition and those
sperified as follows:

(1) Barium: Methods for the Collec-
tion and Analyses of Water Samples,
Water Supply Paper No. 1454, Rain-
water, F. H. & Thatcher, L. L., US.
Geological Survey, Washington, D.C.

(2) Carbon Chloroform Extract
(CCE) : Manusl for Recovery and Iden-
tification of Organic Chemiecals in
Water, Middleton, F'. M., Rosen, A. A.,
and Burttschell, R. H., Robert A, Taft
Sanitary Engineering Center, PHS, Cin-
cinnati, Ohlo.

(3) Radioactivity: Laboratory Man-
ual of Methodology, Radionuclide
Analyses of Environmental Samples,
Technical Report R069-8. Robert A.
Taft Sanitary Engineering Center, PHS,
Cincinnati, Ohio, and Methods of Radio-
chemical Analysis, Technical Report No.
173, Report of the Joint WHO-FAO
Committee, 1059, World Health Organi-
zation.

(4) Selenfum: Suggested Modifled
Method for Colorimetric Determination

2155

of Selenium fn Natural Water, Magin,
Q. B, Thatcher, L. L., Rettig, S, and
Levine, H., J. Am. Water Works Assoc,
52, 1199 (1960).

(b) Organisms of the coliform group.
All of the details of techniques in the
determination of bacteria of this group,
including the selection and preparation
of apparatus ahd media, the collection
and handling of samples and the inter-
vals and conditions of storage allowable
between collection and examination of
the water sample, shall be in accordance
with Standard Methods for the Exami-
nation of Water and Wastewater, cur-
rent edition, and the procedures shall be
those specified therein for:

(1) The Membrane Filter Technique.
Standard Test, or

(2) The Completed Test, or

(3) The Confirmed Test, procedure
with brilliunt green lactose bile broth®
or

(4) The Confirmed Test. procedure
;vlltlt’nu EPdo or eosin methylene blue agar
ates.

[FR. Doc. 63-2191; Plled, Mar. 8, 1062;
8:49 a.m.)

*The Confirmed Test is allowed, provided
the value of this test to determine the sani-~
fary quality of the specific water supply
being examined is established beyond rea-
aonable doubt by comparisons with Com-
pleto;l Tests performed on the same water
supply.
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APPENDIX B
TABLE 1

Summary - Community Water Supplies In Colorado

Population Number Percent Percent of
Range of of Population Pop. Served
Served cus 1/ Total Served by CWS
Over 10,000 26 4% 1,622,000 77%
1,000 - Under

10,000 113 16% 363,000 17%
100 - Under

1,000 255 36% 98,000 5%

40 - Under 100 3102/ 443 25,0002/ 1%
TOTAL 704 100% 2,108,000 100%

1/ CWS - Community Water Supply
2/ Estimate



APPENDIX B
TABLE 2

Summary of the 394 Community Water Supplies Under
Routine Surveillance as of January, 1973

(By Population Range Served)

Population Number Percent Percent of Kumber of Percent of Percent of Population
Range of of Population Pop. Served CWS CWS Using CWS Served
Served CWS Total Served by CWS Disinfected Disinfected Disinfected Water
Over 10,000 26 7% 1,622,000 78% 26 100% 100%

1,000 - Under

10,000 113 28% 363,000 17% 100 88% 89%
100 - Under |

1,000 255 65% 98,000 5% 190 75% 76%
TOTAL: 394 100% 2,083,000 100% 316 80% 97%

v6



APPENDIX B
TABLE 3

Summary of the 394 Community Water Supplies Under
Routine Surveillance as of Jdanuary, 1973

(By Source of Supply)

Source Number Percent Percent of Number of Percent of Percent of Population
of of of Population Pop. Served CWS CWS Using CWS Served

Supply CWS Total Served By CWS Disinfected Disinfected Disinfected Water

Surface 145 37% 1,614,000 78% 139 96% 99%

Ground 242 61% 346,000 16% 170 70% 83%

Combined/ _7 2% 123,000 6% 7 100% 100%

TOTAL 394 100% 2,083,000 100% 316 80% 97%

1/ Using Both surface and ground sources

G6
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APPENDIX C
Community Water Supplies Failing Bacteriological Standards in 1972

1. By Population Range Served

Population Number of Number Percent Population Number of These Failing
Range Served CWS* Failing Failing Served Having no Disinfection
Over 10,000 26 4 15% 149,000 0
1,000 - Under

10,000 113 84 30% 104,000 4
160 - Under

1,000 255 64 25% 28,000 22
TOTAL 394 102 26% 281,000 26

2. By Source of Supply

Source Number of Number Percent Population Number of Those Failing
of Supply CWs* Failing Failing Served Having No Disinfection
Surface 145 50 34% 213,000 8
Ground 242 52 22% 68,000 18
Combined 7 _0 0 -- o
TOTAL 394 102 26% 281,000 25

*CWS - Community Water Supplies - Includes pnly the 394 supplies under routine surveillance as of January 1973.
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APPENDIX D
Colorado Water Supply Legislation

CHAPTER 66
ARTICLE 1
DEPARTMENT OF PUBLIC HEALTH

€6-1-7. POWERS AND DUTIES OF THE STATE DEPARTMENT OF PUBLIC HEALTH--
{1) The state department o: public health shall have and exprcise,.in addition
to all other powers and duties imposed upon it by law, the following powers
and duties:

(6) To establish and enforce minimum general sanitary standards as
to the quality of water supplied to the public, including the authority to
require disinfection of such water, and to advise with municipalities,
utilities, institutions, organizations, and individuals, concerning the methods
or processes believed best suited to provide the protection or purification of
water to meet such minimum general sanitary standards; and also to establish
and enforce minimum general sanitary standards as to the quality of wastes
discharged upon land and as to the quality of fertilizer derived from excreta
of human beings or from the sludge of sewage disposal plants;

(9) To establish, maintain and approve chemical, bacteriological and
biological laboratories, and to conduct such laboratory investigations and
examinations as it may deem necessary or proper for the protection of the

public health;

(10) To make, approve and establish standards for diagnostic tests
by chemical, bacteriological and biological laboratories, and to require such
laboratories to conform thereto; and to prepare, distribute and require the
completion of forms or certificates with respect thereto;

(19) The phrase "minimum general sanitary standards'" as used in
this section shall mean the minimum standards reasonably comsistent with
protection of the public health, and in the case of minimum general sanitary
standards as to the quality of water supplied to the public, the same shall
in no event be less than the drinking water standards of the United States
Public Health Service. The word "standards" as used in this section shall
mean standards reasonably designed to promote and protect the public health;
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(20) (g) To examine plans; specifications, and other related data
pertaining to the proposed construction of any and all publicly or pr?vately
owned community water facilities submitted for review of sanitary engineering
features prior to construction of such facilities.

66-1-8. POWERS AND DUTIES OF THE STATE BOARD OF HEALTH. - - (1) 1In
addition to all other powers and duties conferred and imposed upon the state
board of health by the provisions of this article, the board shall have and

excrcise the following specific powers and duties:

(5) (a) To issue from time to -ime such orders, to adopt such

rules and regulations, and to establi-n such standards as the board may deem
necessary or proper to carry out the provisions and purposes of this article and
to administer and enforce the public health laws of this state.

66-1-14. UNLAWFUL ACTS --PENALTIES. --(1) (a) It shall be unlawful
for any person, association, or corporation, and the officers thereof:

(b) To willfdly violate, disobey or disregard the provisions of the
public health laws or the terms of any lawful notice, order, standard, rule or

regulation issued pursuant thereto; or

(i) To make, install, maintain, or permit any cross-connection
between any water system supplying drinking water to the public and any pipe,
plumbing fixture, or water system which contains water of a quality below the minimur
general sanitary standards as to the quality of drinking water supplied.to the
public; or to fail to remove such connection within ten days after being ordered
in writing by the department to remove the same. For the purposes of this
paragraph (1) (i), the term "cross-connection" shall mean any connection which
would allow water to flow from any pipe, plumbing fixture, or water system into
a water system supplying drinking water to the public. (Source: Chapter 56,
Pg. 478, Colo., Session Laws, 1964).

(4) Any pcrson, association, or corporation, or the officers thereof, who
shall violate any provision of this section, upon conviction, shall be fined not
to exceed one thousand dollars or be imprisoned for not to exceed one year, or
be both fined and imprisoned, and in addition to such fine and imprisonment shall
be liable for any expense incurred by health authorities in removing any nuisance,
source of filth, or cause of sickness. Conviction under the penalty provisions
of this article or any other public health law shall not relieve any person from
any civil action in damages that may exist for an injury resulting from any
violation of the public health laws.
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(Reproduced by the Colorado Department of Health)

CHAPTER 66

ARTICLE 38

PROVIDING FOR THE CERTIFICATION OF WATER AND

WASTEWATER TREATMENT PLANT OPERATORS

66-38-1. Legislative declaration. 66-38~6. Wastewater treatment

66-38-2. Definitions. plant operator.

66-38-3, Plant operators certification 66-38-7. Certification procedure.
board - composition. 66-38-8., Fees.

66-38-4, Dutles of the board. 66-38-9. Use of title.

66-38-5., Water treatment plant operator. 66-38~10. Violations - penalty.

66-38-1. LEGISLATIVE DECLARATION -- To assure adequate operation of water
and wastewater treatment facilities, and to preserve the public peace, health,
and safety, the provisions of this article and regulations authorized pursuant
thereto are enacted to provide for the exam