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ABSTRACT OF THESIS
WATER POLLUTION: SOUTH PLATTE RIVER

The Federal Government has been shown to be the primary initiator
of state programs of water pollution control. The history of enabling
legislation for water pollution control has implicitly established
evidence as the backbone of pollution action. The Water Quality Act
of 1965 required states to adopt criteria and plans of implementation
and enforcement to then become standards for the state. However, a
deficiency exists to require Federal approval of surveillance systems
capable of providing data which could be applied to meet pollution
control standards.

Colorado responded to Federal requirements to establish a
pollution control authority. Unfortunately, incorporated in the new
law was the failure to devise an effective scheme whereby data
collection could be applied to meet water quality objectives.

An analysis of the data available for the South Platte River
Basin in Colorado in general, and for the quality stations, Julesburg
and Henderson in particular, showed inadequacies in the surveillance
system. The inadequacies include the inability to accurately depict
water quality trends and detect polluters. In addition, the data
system proved to be inadequate for Colorado's objectives of protecting,
maintaining and improving water quality.

Furthermore, the need exists to re-evaluate and align the purposes
of surveillance with the legal objectives of water pollution control.

New collection techniques, including remote sensing and automatic

ii1d



monitoring in addition to the traditional grab sampling, may aid new

programs in managing water pollution control.

Steven R. Nichols
Agricultural Engineering
Colorado State University
Fort Collins, Colorado 80521
March 1972
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Chapter 1
INTRODUCTION

The Issue of Water Pollution

Water pollution, without question, has become an issue of
importance and action in every level of the American society. Emphasis
for the action toward water pollution control in the past quarter-
century has decidedly grown to include the multi-purpose aspect of
pollution control as well as protection of health. The ever increasing
action against pollution can probably be attributed to our society
attaining a degree of advancement never known before to man. For the
most part, we no longer contend with problems which threaten our
existence. We seldom worry about what we are going to eat or where
we are going to sleep. This degree of advancement allows us to
consider other problems. We can now be concerned about our sewage
creating a health or odor problem fifty miles downstream. We can
consider our contribution in detergent laundry soap as it affects the
success of a weekend fishing trip.

The concern about water pollution has permeated the entire
governmental structure. Political interest and activity can be
observed all the way from county health departments, through water
pollution control boards and natural resource divisions in State
governments, a variety of Federal agencies, Congresses and even
Presidents. The sensitiveness of a few environmentalists or preserva-
tionists or water supply engineers or women's organizations has spread
to a nationwide, coordinated program commanding decisiveness in the

minds of proponents and opponents (Huntington, 1961).



The issue of water pollution will never have the same meaning to
all these differing segments of society. Depending on which aspect is
at issue, effects of pollution will be defined differently by each
segment. The definition may assume the form of lost services to a
particular group or interference with the use of our natural resources.
Therefore, an understanding of the interest and viewpoint of any person
investigating the various aspects of water pollution must be clearly
understood in order to illuminate his "biases."

Let is be clearly known from the outset that the investigator is
a preservationist. His interest in water pollution has grown from his
active use of the natural resources of Colorado in the forms of fishing,
mountaineering, hunting, skiing and photography. Specific interest in
water pollution stems from his year-by-year personal observations of
the deterioration of the State's waters through over-use and abuse.

The investigator realizes, as should the reader, that his point
of view is "an outsiders" with a fairly broad textbook knowledge, but
with 1ittle technical field experience. The value of this investiga-
tion is then to provide such an outsider's critique on present
situations and perspectives for future courses of action. The
investigator admits he has little knowledge of compromises and half-
measures necessary to actual operation of a pollution control program.

However, it is likewise equally important to realize that the

investigator's goal is to improve water quality and not to "head-hunt

the villains" in the system. If criticisms are directed toward
individuals in this paper, it is because, in the author's opinion,
those individuals are significantly affecting the system. The author

in no way wishes to imply the staffs of the agencies to be discussed



are incompetent. The author does wish, however, to examine the system
and then critique it in a manner which may constructively improve its

operation and subsequent protection and improvement of water quality.

The South Platte River Basin

The South Platte River Basin in Colorado is the target of this
investigation because it contains most of the people in Colorado, has
a history of serious water quality problems, and faces increasing
future water demands, which will require a greater cognizance of water
quantity and quality management. The South Platte and its tributaries
drain the most populous and industrialized portion of the state as it
runs southwest to northeast across Colorado's northeast corner. These
tributaries, as well as the mainstem, embrace Colorado's largest
metropolitan area, Denver and suburbs, along with many other large
cities such as Longmont, Loveland, Boulder, Fort Collins, Greeley,
Fort Morgan and Sterling. The pollutants from these cities, coupled
with wastes from irrigated agriculture and associated agricultural
industries such as sugar beet processing and feedlots, contribute to
the most severe, collective pollution problem in Colorado.

The South Platte River originates in the high plain of South
Park in central Colorado and runs 459 miles to its mouth at the
confluence with the North Platte River at North Platte, Nebraska. The
South Platte River drainage encompasses 19,450 square miles in the
State of Colorado. Principal tributaries of the South Platte River
are Bear Creek, Cherry Creek, Clear Creek, St. Vrain Creek, Big
Thompson River, Cache la Poudre River, Crow Creek, and Lodgepole
Creek. A general map of the South Platte River Basin is given in

Figure 1 (HEW, 1965a).
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The South Platte groundwater system is very extensive. Much of
northeastern Colorado not only depends on the surface waters of the
South Platte and its tributaries, but also relies heavily on an
extensive system of wells to capture the sub-surface flows of these
same water courses. Groundwater pollution problems seem less acute
than surface, probably because of their underground “unseen" character.
The contamination of groundwater reservoirs may require decades,
because of the slow movement of pollutants through the soil profile,
but once contaminated, decades will be required to alleviate the
problem. The interrelated problems of surface and sub-surface
pollution are coming to the forefront as water demand and use continues
to increase.

Surface water resources in the Basin have been fully appropriated
for irrigation use. In summer, very low flows occur at many points
along Basin streams, where agriculture diversions may use all, or nearly
all, of the available streamflow. As can be readily conjectured, these
low flows exacerbate the pollution concentration by the absence of
dilution water.

Population in the Basin has multiplied about 2 1/2 times since
1940 to nearly 1 1/2 million people. Remarkably, the Denver Metro
area has more than doubled since 1950 to a population of over 1,000,000
(HEW, 1965a). This rapid population growth is one of the best
indicators of the huge existing and potential municipal and industrial
waste disposal problem. People are pollution: In the Denver Metro-
politan area alone, during 1963-1966 Federal-State investigations, 26
domestic sewage plants contributed about 67 tons of biochemical oxygen

demand (BOD) to the South Platte system daily (FWPCA, 1966b). Special



industries, such as sugar beet processing were contributing as much
as 95 tons of BOD per day during operating season in the 1963-1966
period (FWPCA, 1967b).

Even though new treatment facilities are continually being added
to curtail water pollution from the many new and growing sources,
there is no guarantee beneficial water uses are being protected. It
will become increasingly important to develop systems of surveillance
which have a capacity to accurately inform pollution authorities of
the state of the water quality as well as to pin-point violators and
provide bases for decision making on pollution control schemes. With
heavier and heavier water use, the crucialness of accurately measuring

change will increase.

Pollution Control

Colorado's mechanism for dealing with water pollution problems has
evolved from many sources. As is the case with many states, health
considerations were the major initiators. Later, navigation, odor,
fish and wildlife, and oil pollution contributed to the formation of
the existing political mechanism.

The Federal government has played a major initiating role through
its legislation as far back in history as 1899. Legislation, especially
in the 1960's, has induced a great change in states philosophies towards
dealing with pollution related problems.

This investigation will examine the interrelation of Federal-
State-local political mechanisms, the related laws generated by these
institutions, the means by which poliution is measured and water

quality managed, and finally, will speculate on this system's



shortcomings and needs. Chapters two through five will provide the
background necessary for the succeeding technical examination.

For many years, our country has experienced marked economic and
social growth. Communities have grown from simple farm villages to
sprawling, mechanized metropolitan areas with accompanying teeming
populations. As a result, man has been little concerned with his
environmental quality for this past era, which is reflected in his
laws. But now, as his resources become more fully utilized or depleted,
his rivers run as sewers, his air chokes him with sulphur, and his lands
reek with the garbage of his cities marred by the brutal scars of his
own machines - he introspects - and realizes this is not the only way.
He realizes that his children perhaps have a right to drink clear
water, and breathe clean air and see the land as man once received it.
These changes in philosophy are also reflected by his law. A great
legislator reflects upon the growing "populosional" dilemma.

In the face of an almost daily demonstration of our
technological prowess as a Nation, it is ironic, indeed
frighteningly so, that we have not yet marshalled our
skills and our will to assure mankind of an adequate
reserve of usable water, the most basic elements insofar
as our continued existence as a species is concerned.

Congressman
Wayne N, Aspinall

Colorado

Let us begin.



Chapter 2
FEDERAL ACTION

Federal Legislation

Early Actions

For a long period of time, the Federal Government has been the
initiating legal backbone to environmental protection generally and
water pollution control in particular in the United States. Through
a long and complex involvement with environmental problems of various
forms, the congressional, executive and judiciary branches of government
have evolved an increasingly ubiquitous system of legislation.

The significant Federal legislative history of environmental
quality extends back to the River and Harbor Act of 1899. This
legislation made it unlawful to discharge from any floating craft or
from shore, any refuse matter of any kind or description, other than
liquids flowing from streets and sewers into any United States navigable
waters or tributaries. As a strengthening sequel, the 0il Pollution Act
of 1924 (PL68-238), under the supervision of the Secretary of War,
attempted to limit discharge of any form of o0il into the coastal
navigable waters of the United States from any vessel.

Although the primary intent of this law was to prevent any
obstruction to navigation, this statute has been recently revived to
deal with the polluters of major national waterways by Executive Order
No. 11574 (1970c).

National interest in water pollution control lagged through the
depression years, as evidenced by the lack of any pertinent legislative

acts. However, the New Deal in 1935-1940, which provided Federal



assistance to states via public works and work projects for sewage
treatment, introduced a number of unsuccessful bills with regard to
these interests. Concern again diminished with the coming of World War
II, but the eagerness with which the states accepted Federal assistance
prior to the War established a precedent substratum for the first
policy statement of Federal aid to states in 1948 (see Davies, 1970 for

a general history prior to 1948).

The 1948 Act

The Water Pollution Control Act of 1948 (PL80-845) received wide
bi-partisan support, proposed by Senators Barkley and Taft, in the
flurry of post-war activities. This combined support produced the
first declaration of national policy with respect to water pollution.

That in connection with the exercise of jurisdiction

over the waterways of the Nation and in consequence of the

benefits resulting to the public health and welfare by the

abatement of stream pollution, it is hereby declared to be

the policy of Congress to recognize, preserve, and protect

the primary responsibilities and rights of the States in

controlling water pollution...

(emphasis added)

Public Law 80-845 was passed June 30, 1948, which gave authority
for water pollution control activities to the Public Health Service.
The Surgeon General was authorized to develop a comprehensive program
for eliminating or reducing pollution of interstate waters, which

included all Takes, rivers and other bodies of water which either

flowed across or formed part of state boundaries, and their tributaries.

The expressed purpose of abating pollution, as stated, is to reduce
health hazards connected with impure water. No mention is made of

esthetics, recreation or any other purpose except health.
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Provisions were made for the establishment of a Water Pollution
Control Advisory Board. The Surgeon General was to chair the board
of four Federal representatives from the Army, Interior, Federal Works
Agency, and Department of Agriculture. Six non-Federal members were
appointed by the President.

A five-year authority for financial aid in the form of grants
or loans was authorized by the 1948 Act for each fiscal year between
July 1, 1948, and June 30, 1953. The Federal Works Administrator was
authorized to make loans to any state, municipality or interstate
agency for construction of treatment facilities. The plans, however,
were subject to inclusion in a comprehensive program. No loans were
authorized over one-third of the estimated cost, or over $250,000,
whichever amount was smaller, at an interest rate of two percent per
annum. Between July 1, 1948, and June 30, 1953, the maximum total
appropriation was not to exceed $22,500,000. The size limitation on
grants available was in effect until the Clean Water Restoration Act
of 1966.

One million dollars per year was to be given to state agencies
for expenditures in conducting research and studies for the prevention
and control of water pollution by industrial wastes. An additional
million dollars per fiscal year was approved for the Federal Works
Administrator to make grants to states and municipalities to aid in
financing the cost of work preliminary to construction of sewage
treatment facilities. Funding was also approved for the establishment
of the Robert A. Taft Sanitary Engineering Center at Cincinnati, Ohio,

for use by the Public Health Service in the research and study of
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water pollution, along with the training of personnel in work related
to water pollution control.

Provisions for pollution abatement action to be taken by the
Federal Government were also established in the 1948 Act. The state

or interstate agencies involved had to give consent and be included in

initiating all action. Apparently, this procedure was not used until
after 1956.

In the action, the Surgeon General was directed to encourage
cooperation in and between states to adopt comprehensive programs of
abatement of water pollution. The Federal function was to more or less
provide technical services at the request of states.

The Surgeon General, on the basis of reports, surveys, and studies,

was authorized to take action if he “found" pollution of interstate
waters which endangered the health and welfare of the people of a state.
The polluter was given first notification of recommended remedial
action to abate and given a reasonable period of time to comply. If
no action was taken to abate, the Federal Security Administrator was
authorized to call the matter before a five-man board. On the basis
of evidence presented at a hearing before the board, further action was
recommended to the Administrator. Again if after a second notification
and a reasonable period of time the polluter did not comply, the
Attorney General brought suit on behalf of the United States.

Two important points evident here will be re-emphasized later in
this chapter. First, it was necessary to prove that pollution was of
a character to endanger "health and welfare" and then to prove
compliance had been met. No provision is promulgated which describes

the nature of that evidence.
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Second, no procedure was outlined to monitor whether or
not that polluter remained in compliance. In other words, no system
was established which could monitor, on a continuing basis, the water
quality of the stream in question.

The significance of these points will be spoken to in a later
chapter. It is important to recognize at this time, however, that
Federal directive and precedent legislation was established for the

conference-type enforcement procedure.

Progress in the 1950's

With the exception of one act in 1952 to extend the dates of the
Water Pollution Control Act to June 30, 1956, the 1948 Act remained
essentially unchanged until 1956. In 1956, major revision of the
Water Pollution Control Act was approved, with the intention of
extending and strengthening the involvement of the Federal Government
in the prevention and control of water pollution (Water Pollution
Control Act Amendments of 1956, PL84-660). However, this phase of
legislation was to meet with considerable resistance.

The first obstacle created by the 1948 Act left the Federal
Government enforcement powers subordinate to the states. The Federal
Government had the authority to bring legal action against polluters,
but only after the states requested intervention. This strong state
position was reinforced by a heavy state industrial lobby; industry
having much more influence at the state level. As a result, the
entire enforcement system proved actually useless (Davies, 1970).

The ineffectiveness of the 1948 Act was recognized in 1956 by the

House Appropriations Committee, who refused new funding to the Public
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Health Service for enforcement. In fact, the 1948 loan system was
approved, but never funded. Upon this point, states rights versus
Federal authority, the Department of Health, Education, and Welfare
negotiated a format which established a Federal procedure by first
calling a public hearing, followed by a six-month waiting period, a
possible six-month extension, and then, finally, court action as
previously described. Regrettably, the 1956 Act did not remove the
crippling requisite for state permission before court action.

The state permission clause was not, however, the major impediment
to new pollution control legislation in 1956. Both the Truman and
Eisenhower administrations had been quite solidly opposed to any
financial aid to states for sewage treatment. The $500 million which
was to be appropriated over the ten-year period following the 1956 Act
was to the great dislike of the White House. A veto was considered
but the Act was signed into law with an accompanying statement from
the President disapproving of grants (Davies, 1970).

Rearmed with the recommendation from his Join Federal-State Action
Committee that vocational education and waste treatment powers and
authorities could effectively be turned back from Federal jurisdiction
to the states, Eisenhower took no action (Report of the Joint Federal-
State Action Committee to the President of the U.S. and the Chairman
of the Governors' Conference, 1958).

Eisenhower, again, in his January 19, 1959, budget message, tried
to delete Federal assistance to states for sewage treatment by reduction
of funds in 1960 and elimination thereafter. The Congress was of quite
an opposite opinion, however, and backed a bill by a 2-1 majority in

both houses to a proposal by Representative Blatnik to double the
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financial program and extend it ten years (H.R. 3610, 86th Congress).
As expected, Eisenhower vetoed the bill, but it was nearly affirmed
by the Congress' two-thirds majority veto override powers.

Despite all the opposition, several significant changes did occur
in the 1956 Act. In 1956, the phrase "prevention and control" was
substituted for the term "abatement," which had described the objective
statements. A significant phrase "...primary responsibilities and
rights of the States in preventing and controlling water pollution..."
is still preserved in the 1956 version of the law. This slight wording
change alters the Federal policy from a reactive to a preventive point
of attack (Water Pollution Control Act Amendments of 1956, PL84-660).

...it is hereby declared to be the policy of the Congress

to recognize, preserve, and protect the primary responsibilities

and rights of the States in preventing and controlling water

pollution, to support and aid technical research relating to

the prevention and control of water pollution, and to provide

Federal technical services and financial aid to state and

interstate agencies and to municipalities in connection with

the prevention and control of water pollution.

New provisions were made in the 1956 Water Pollution Control Act
Amendments for pollution oriented technical training, grants-in-aid to
public, and private agencies and institutions for research or training
projects, as well as research fellowships in the Public Health Service
not to exceed $100,000 for any fiscal year. In addition, for each
fiscal year, July 1, 1956, to June 30, 1961, appropriations of three
million dollars were authorized for grants to assist states in funding
adequate prevention and control measures. No grant for construction
greater than thirty percent of estimated cost, or $250,000 was

authorized. The allotments to states were to be based on population,

extent of pollution problem, and financial need, with approval being
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based upon the plans meeting a number of Federal requirements. Grants

totaling $50 million per fiscal year for construction of sewage
treatment works were continued, provided that the projects complied
with the state pollution control plan. Also, assurances were required
that proper and efficient maintenance and operation of the facilities
would follow completion of construction. This is the program that
Rep. Blatnik proposed be doubled in funding, which, as stated above,
was vetoed.

A significant revision of the procedure for Federal participation
in pollution problems was included in the 1956 Amendments. A statement
was included as in 1948 to preserve states' rights. The notification
procedure remained essentially the same, but after notification of the
state or interstate pollution control agency, the Surgeon General was
directed to "call promptly a conference of the State water pollution
control agencies and interstate agencies..." of the states affected by
the poliution. Following the conference the Surgeon General was to
prepare a summary of the conference discussion including a statement
of the occurrence of pollution, the adequacy of measures taken toward
abatement, and the nature of delays encountered in abating the pollution
(Water Pollution Control Act Amendments of 1956, PL84-660).

The addition of the conference procedure had the effect of
allowing permanent intervention by the Federal Government in dealing
with pollution matters by virtue of the fact that the conference could
be reconvened at any time. The conference procedure established a
pattern for all subsequent Federal enforcement action (Davies, 1970).

Finally, an interesting change in membership of the Water Pollution

Control Advisory Board was made in the 1956 Act. Although the board
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was still chaired by the Surgeon General, the Federal representation
was eliminated and three non-Federally employed civilians were
appointed by the President, bringing the new total to nine. These
nine representatives were to be selected from state, interstate and
local governmental agencies of public or private interests who were
concerned with water pollution (Water Pollution Control Act Amendments

of 1956, PL84-660).

The 1960's; A New Era

The Kennedy Administration began a reversal in attitude in the
executive sector of the Government. The new President dealt with two
major points of controversy which had been an impediment to progress
in water pollution control in 1948 and 1956, as well as in 1961: (a)
Federal versus state enforcement powers; and (b) Federal financial
assistance to state and local entities for sewage treatment plants.
In a 1961 message on natural resources, Kennedy endorsed a bill
introduced again by Rep. Blatnik which eliminated state consent for
legal proceedings against polluters and extended Federal jurisdiction
to interstate or navigable waters.

Jurisdiction of navigable waters, under the broad interpretation
of the law, generally defines "navigable" as susceptible or capable of
commercial use (Poindexter, 1971). In an indirect way, this extends
jurisdiction to intrastate waters. Blatnik's bill then passed both
Houses without major revision. Kennedy felt sewage treatment was an
integral part of Federal financial assistance and on July 20, 1961,
signed into law this bill, which substantially increased funding to

the states for sewage treatment works (Davies, 1970).



17

The Strength of the 1961 Action

The Federal Water Pollution Control Act of 1961 (PL87-88)
significantly strengthened the 1948 version. The authority for
administering the Act was transferred from the Surgeon General of
the Public Health Service to the Secretary of Health, Education, and
Welfare. This marks a significant change in administrative policy.
The Act requested the establishment and maintenance of at least seven
field laboratories and research facilities in different regions of the
United States for studies and research related to the control and
prevention of water pollution. Five million dollars per year was
authorized for research, which was expanded to include development of
improved sewage treatment techniques, better methods for detection of
pollutants, and evaluation of augmented streamflows. The Corps of
Engineers and the Bureau of Reclamation were authorized to include
storage in projects for the purpose of water quality control, as long
as those flows were not a substitute for adequate waste treatment.

The Act provided increases to $100 million by 1964 in the annual
limitation on construction grants, which were to extend through 1967.
Limitations were set for thirty percent of project costs up to a
maximum of $600,000 for a single project, or $2.4 million for a joint
project involving two or more communities. Fifty percent of the grants
were to be designated for construction of treatment works serving
municipalities of not more than 125,000 population. Stricter enforce-
ment measures against pollution of interstate waters were authorized,
allowing the Secretary of Health, Education, and Welfare to directly
request a suit instead of seeking state permission if pollution of

waters endangered the health or welfare of persons in a state other
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than the one in which the waste discharge originated. Request of a
suit with the consent of only the state governor could be made if only
that state was affected. More importantly, jurisdiction of the Act was

also extended to include all coastal and navigable waters of the United

States.

The navigability clause extended jurisdiction to allow the
conference procedure to include, in essence, intrastate waters. The
great importance of this clause became evident in the 1963 through 1966

Conference in the Matter of Pollution of the South Platte River Basin

in the State of Colorado, which put into action the specific procedure

whereby states could request Federal assistance in developing abatement
procedures as set forth in the 1956 Act. At the request of the governor
of a state, if the alleged pollution was endangering the health or
welfare of the people of that state, the Secretary of HEW could call a

conference on the basis of reports, surveys and studies.

At the conclusion of the conference, if the Secretary believed
progress toward abatement was not being made, he was instructed to

recommend remedial action. He was to allow six months for this

remedial action to be taken.
If no remedial action was taken, the Secretary then called a
five-man board to publicly hear the matter with three weeks prior

notice. On the basis of evidence presented at the hearings, the board

then was to make recommendations for remedial action. Polluters were
given at least six months to comply. If no reasonable action was

taken within that time period, then the Attorney General could bring

suit on the behalf of the United States.
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Within the procedure described, there are three important points
to note which are highlighted by the underlined words in the preceding
paragraphs.

The first is that the entire basis for action is evidence. The
conference was called on the basis of reports, surveys and studies.

The Secretary then had to be shown to his satisfaction (i.e., "believe")
that progress was being made which again requires proof. Then, if no
remedial action was taken, a board, on the basis of evidence presented
at the hearings, would recommend action. It must be noted that nowhere
in the law is there a description of the form or kind of evidence
necessary to make these decisions. Finally, there is no criterion

promulgated which states what constitutes conclusiveness of the evidence.

The second point is that the whole intent of the law is remedial.
The mechanics of bringing suit were to deal with existing polluters.
No basis was promulgated to deal with new or potential polluters after
the conference was called.

Finally in conjunction, there is no provision set up to follow
through and produce evidence (i.e., gather data) after the hearings on

a continuing basis. No method was set up to monitor continuing

conditions or catch new polluters.

In further action taken in 1961, strength was added to the existing
1899 River and Harbor Act and the 0il Pollution Control Act of 1924.
The 0i1 Pollution Act of 1961 (PL68-238) and its 1961 Amendments
(PL89-551) essentially extended the bounds of illegal 0il dumping and

prescribed "zones" of restriction.
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New Strength in Pollution Abatement

During the 1960's, Congress was not satisfied with the states'
progress in abating pollution. Initially, consideration was given to
the primary failure of the state abatement programs. The Public Health
Service had failed to push the states into setting and enforcing
standards. The intent of Senator Edmund Muskie was to remedy this
situation through the potential new capabilities of the Senate
Subcommittee on Air and Water Pollution, of which Muskie was chairman.
Muskie proposed an extensive reorganization, which formed a new Federal
Water Pollution Control Administration not under jurisdiction of the
Public Health Service, but under Health, Education and Welfare. Muskie
incorporated in his reorganization a proposal from the Eisenhower
Administration in 1955 which would establish Federal and state
enforcement procedures based on interstate water quality standards.

In addition, standards could be set by the Secretary of HEW if the
states did not (Davies, 1970).

The proposed Federal Water Pollution Control Act amendments of
1963 were approved by the Senate on October 16, 1963. After a year of
negotiating water quality standards, the House Public Works Committee
reported favorably on the Act during the latter part of the 88th
Congress. However, no further action was taken by the House during

that Congress (Davies, 1970).

The Water Quality Act of 1965

Muskie, in collaboration with Representative John A. Blatnik
(Dem., Minnesota), who was now chairman of the Rivers and Harbors
Subcommittee of the House Committee on Public Works, reintroduced the

above mentioned bill to the 89th Congress.
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The Senate passed the proposal as before, but the House revised
the bill to require the states to file a letter of intent and then,
by June 30, 1967, adopt water quality criteria, as well as establish a
plan for their implementation and enforcement. Finally, after nearly
two years of considerations, the Water Quality Act of 1965 became law
on October 2. President Johnson commented at the time of signing
(Davies, 1970):

Today, we proclaim our refusal to be strangled by

the wastes of civilization. Today, we begin to master

our environment.

This 1965 Act is the basis for the present-day progress that is being
made in improving the quality of our Nation's water supplies - primarily
the result of a policy change.

The Water Quality Act of 1965 was a major step for changing the
policy toward water pollution control at the Federal level. First,
water pollution control was placed under the jurisdiction of a new
agency within HEW; the Federal Water Pollution Control Administration
(FWPCA). This, in itself, demonstrates Federal acknowledgment that
water pollution is an issue of special national concern.

Second, Federal policy was changed from careful protection of
states' rights to using Federal legislation to force the states into
considering, establishing, and implementing water pollution abatement
plans; a point of great significance as evidenced by subsequent Colorado
legislation. Previous water pollution acts were authorized only to
encourage "cooperation among states" and "assist states in prevention
and control."

The 1965 Act required the Governor of the state to file a letter

of intent within one year after October 2, 1965, to adopt on, or before
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June 30, 1967, water quality criteria to be applicable to interstate
waters or portions thereof within the state and a plan for implementa-

tion and enforcement of those water quality criteria adopted. Upon

approval of the Secretary of HEW, the criteria and plan then became
the state's water quality standards.

I[f the state did not develop these standards and submit the plan
of implementation, the Secretary could then do so. Not only was the
intent of this Act to prevent and control pollution as before, but also
so enhance, or actually improve water quality. This is the so-called
“non-degradation” clause which met strong opposition from the Western
Governors. Technically, to the Western States this meant no more
development of water resources.

Other considerations were to consider water supplies, fish and
wildlife, recreation, agricultural and industrial purposes.

If the Secretary did establish standards, the Governor of the
state could petition the Secretary to call a hearing within thirty
days of the standards promulgated on the basis of evidence to decide
to approve or modify standards.

This Act was directed at abating the discharge of matter into such
waters or portions thereof, which reduced the water quality below the
established standards. The Secretary was required to notify violators
180 days prior to action. As in the 1961 Act, a hearing board was to
consider evidence including that related to the alleged violation of
the standards as was deemed necessary to a complete review of the
standards and to a determination of other issues relating to the

violation.
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As there were contained significant points in the 1961 Act, so are
there also in the 1965 Act.

Most significant of all perhaps, is the fact that Congress required
stream standards and not effluent standards. Each poses formidable
technical and political problems for adoption, implementation, and
enforcement (Gahr, 1965). The fact is, however, stream standards were
required which shaped the structure of water pollution control agencies
in the states as will be seen in Colorado.

The establishment of effluent standards would pose some difficult
problems. The major legislative impediment is the already established
Federal requirement that states establish stream standards. This fact
does not preclude states from establishing effluent standards, but on
the basis of the prodigious effort required to force the states into
adopting stream standards, there is no evidence to support the conten-
tion that states will voluntarily adopt effluent standards. Perhaps
though, because of the scarce water conditions in the West, Western
States will be instrumental in initiating such effluent standard
requirements.

Similar to the 1961 Act, the operation of the 1965 Act is
contingent on the systems ability to produce evidence capable of
proving or disproving adherence to a water quality standard. Proof
of violation is inherent to showing that the waters of a stream are,
in fact, below the established standard. Again as in 1961, no statement
is made to qualify exactly what evidence is conclusive.

The last point which is absolutely crucial to determining the
success or failure of a program is the exclusion of a continuing

feedback system. The Taw requires the states to adopt a plan of
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implementation and enforcement subject to the approval of the Secretary,

but the instrument which supplies this violation information for the

effectuation of the Act, explicitly the water quality monitoring system,

is excluded. The backbone of the Act is not subject to Federal approval
(Water Quality Act of 1965, PL89-234).

Other provisions of the Water Quality Act of 1965 authorized
demonstration grants for improving the control of waste discharges
from combined storm-sewer systems. Authorization of grants for urban
planning and treatment plant construction increased both the total
amount and amounts allottable for a single project. The Act authorized
50 percent matching funds for research and development with $20,000,000
available per fiscal year through June 30, 1969. Further, an additional

10 percent was allotted to projects concerning urban planning.

Amendments in 1966

In 1966 a need was realized to extend and improve the efficiency
of the 1965 Act. Senator Muskie again took up an offensive to meet the
1965 deficiencies. Consideration by Muskie's subcommittee determined a
need for an unprecedented six billion dollars over the following six-
year period for water pollution control projects, much to the
consternation of the White House.

At the same time, and apparently without knowledge of the content
of Muskie's bill, the White House developed a bill which was to
accentuate the river-basin concept of water management instead of state
management (Caulfield, 1972). The Water Resources Planning Act of
1965 (PL89-80) had already been a move of the Executive branch to

coordinate the actions of the Department of Interior, Corps of Engineers,
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Department of Agriculture and HEW to develop comprehensive plans for
twenty river basins in the country under direction of the Water-
Resources Council. The White House, therefore, was inclined to promote
redistribution of funds to river basins instead of to states as in
Muskie's bill.

Further Executive action on May 10, 1966, had transferred the newly
created FWPCA from HEW to the regionally oriented Department of
Interior only five months after it was created by the 1965 Act. This
further emphasized the Executive trend to encourage regional planning.

The administration's proposal clashed in Congress with Muskie's
bill as could be expected. The intent of the 1965 Act, in which Muskie
played a strong role, had been to leave the states prerogative in
establishing standards and administering grants. Muskie apparently,
on that basis, opposed the regionalization of the proposed amendments
in question in 1966.

The resulting legislation was evidently to the dislike of the
administration, but anxious to salvage some pollution control legisla-
tion, the President signed the bill into law on November 3, 1966
(Davies, 1970). This will is known as the Clean Water Restoration Act
of 1966 (PL89-753).

It is important to note that since the most logical geographic
division of water resources management is the river basin, the most
logical unit of pollution control would be the river basin also.
Significant legislation, such as the Water Resources Planning Act of
1965, has placed strong emphasis on the advantages of management by
basin, but as yet, has proved to have less impact than state

management schemes such as required in the Water Quality Act of 1965.
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This is shown to be the case in Colorado by the actual legislative
origins of state programs and actions as will be discussed later.

The Clean Water Restoration Act of 1966 made substantially
increased funds available for research and development. It authorizes
grants to be made to state and interstate agencies, by request of the
governor of the state, up to three years, and for 50 percent of admini-
strative costs involved in developing an effective, comprehensive water
quality control and abatement plan. Demonstration and research grants
were made for prevention of industrial water pollution, advanced waste
treatment and water purification methods, and improved methods for
joint treatment systems for municipal and industrial wastes. Of the
funding authorized for 1967-1971, a total of $3.4 billion was for
construction of sewage treatment plants and $30 million was for
research. Single grants for demonstration projects were increased to
$1,000,000 each, or 70 percent of the project cost.

The most significant feature of the 1966 Act with regard to
funding, was the removal of the size limitations on grants available
to states. In all the previous acts in 1948, 1956, 1961 and 1965,
ceilings were put on amounts available to the states. The-effect of
the 1966 Act was to encourage large, regional types of treatment plants.
Formerly, if for example, a city had wished to consolidate a number of
old, inefficient local treatment facilities into a new, large-scale
“metropolitan" system, their effort would automatically exclude them
from Federal aid due to cost limitations. When cost limitations were
lifted in 1966, the amounts of monies necessary to construct such huge

plants became available.
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New sections were added to provide a basis for evaluating programs
and their costs, and to study pollution of navigable waters of the
United States from vessels, plus methods of abatement. Finally, the
Secretary of the Interior was requested to conduct a complete investi-
gation regarding methods for providing incentives designed to assist in
construction of facilities, along with efforts by industry for reducing
or abating pollution. Tax incentives were to be considered along with
financial means.

The need for precise guidelines describing the nature of data
collection systems which could produce valid evidence was again
reiterated in the 1966 Act in a new section added to the enforcement
conference procedure. The Secretary was authorized at the request of
the majority of conferees to request a report from the polluter which
described the character, kind and quality of the pollutant based on

existing data. Again as in the previous acts, no specification was

promuigated for the nature of this data application.

Additional Guidelines

Following the 1965 and 1966 Acts, guidelines were issued to help
the states carry out the requirements that they adopt water quality
criteria and a plan of implementation and enforcement which would then
become the water quality standards for the state.

At this point, a troublesome problem in semantics should be
clarified.

Standard--means a plan established as a program of pollution

control and abatement.

Criteria--means a scientific requirement which constitutes a

designated water use.
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Standards include water use classifications, the necessary criteria
to support these uses, and a plan for implementation and enforcement
(FWPCA, 1968d).

Guidelines for Establishing Water Quality Standards for Interstate

Waters (FWPCA, 1967g) states the legislative requirements as described
in the Water Quality Act of 1965. The Guidelines then delineate policy
guidelines. Included in these policy guidelines are several points
pertinent to the author's comments concerning the inadequacy of the
Federal requirements for effective data monitoring systems.

One point states "Water quality criteria should be applied to the
stream or other receiving water or portions thereof. The criteria
should identify the water uses to be protected and establish limits on
pollutants or effects of pollution necessary to provide for such uses."
Then "The plan for implementing and enforcing the water quality criteria
should be submitted in sufficient detail to describe the nature of the
actions to be taken to achieve compliance, a time schedule for such
compliance, the controls and surveillance for measuring compliance,
and the enforcement authority and measures for ensuring compliance."
Finally, "...it is anticipated that after the initial setting of
standards (i.e., criteria plus plan), periodic review and revision will
be required to take into account changing technology of waste production
and waste removal and advances in knowledge of water quality require-
ments developed through research." In addition, "...water quality
standards must be adequate to protect and upgrade water quality in the
face of population and industrial growth, urbanization and technological

change."
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The point of this discussion is that criteria should identify water
uses and describe remedial actions for compliance. The plan for
implementing the criteria "should be submitted in sufficient detail to
describe the nature of actions to be taken," to achieve compliance,
measure compliance and to insure enforcement. Further, the plan must
be capable of measureing existing and continuing conditions to anticipate
change. The guidelines all but ignore the fact that "plan" means

ability to measure criteria i

a manner which is truly indicative of

water quality to be effectively applied to accomplish the above stated

goals.

The author does not wish to imply that the criteria relevant to
protection and enhancement of water uses including recreation and
aesthetics, public water supplies, fish and wildlife, agriculture
and industry were not set forth. Indeed they were, accompanied by
standard methods for making “scientific" measurements of these criteria
(FWPCA, 1968d).

The crux of the difficulty then is that no guidelines or suggestions

were specified to relate criteria to standards. In other words, no

guidelines were presented to indicate where samples should be taken,

or how often or in what sequence, relative to collecting data for the
purpose of identifying pollutants, pin-pointing violations and identi-
fying trends. Furthermore, no guidelines were presented on how to use
the collected data for the accomplishment of the water quality goals of

the state.
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New Emphasis on the Environment

The actual transfer of the FWPCA from HEW to the Department of the
Interior occurred on May 10, 1966. under Reorganization Plan No. 2 of
1966. This is the second major step in removing emphasis from the
health aspect of water pollution by incorporating the FWPCA into the
Department of the Interior which had broad resource and aesthetic
concerns.

In the interim period between the 1966 Restoration Act and the
National Environmental Policy Act of 1969, Congress examined the
obvious deficiencies of the existing legislation. Two of the most
potentially serious shortcomings wereoil amd thermal pollution (Davies,
1970).

The need for potent legislation was dramatically emphasized when
the giant oil tanker "Torrey Canyon" broke up and sank in March of 1967.
Public ire was aroused and attentijon further focused on 0il pollution
by the tragic off-shore spill near Santa Barbara, California, in
January, 1969, which caused severe damage to the wildlife and beaches
along twenty miles of shoreline.

In addition to the legislatively weak problem of o0il pollution,
thermal pollution lacked control measures. A need for regulation of
thermal discharges was becoming apparent from the increasing number of
existing, or planned, thermo-nuclear power plants. The Atomic Energy
Commission denied jurisdiction over regulating discharges of thermally
polluted colling waters in their licensing powers to plants.

Senator Muskie had again prepared forceful legislation dealing
with this new thermal poliution problem, but the House Public Works

Committee strongly opposed it. In addition, the electric utilities
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and Chamber of Commerce lobbied heavily against this proposed
legislation. Opposition was further encountered with the Corps of
Engineers, who felt that Muskie's clause on thermal pollution would
interfere with their licensing powers for the pumping of dredged
material from waterways. The final House product was a significant
collection of concessions to polluting industries and no water pollution

legislation during the 90th Congress (Davies, 1970).

A New Administration

The advent of the Nixon Administration continued Federal Government
involvement in establishing national policies dealing with pollution
abatement and environmental quality. Shortly after his inauguration,
Nixon established the Environmental Quality Council to deal broadly
with environmental issues. The President himself chaired the Council.
The Council's intent was to provide a body of expertise which could
attack environmental problems without the prejudice and bureaucratical
fogging of existing agencies. The Congress responded to the President's
action with strong bipartisan support by passage of two significant acts
which document growth and concern over water pollution and environmental

measures.

The Environmental Policy Act of 1969

The first of the acts, the National Environmental Policy Act of
1969 (PL91-190), which was approved January 1, 1970, initiated
machinery for dealing with a number of environmental questions,
including water pollution. The purpose of the Act was to develop
national policy criteria for acting upon environmentally related

questions. For the first time, Federal agencies were required to make
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detailed environmental impact statements on all projects. As a means
to measure progress of the new activities, this act created a new
council on environmental quality in the Executive Office of the
President. Russel Train was appointed chairman. The cabinet-level
Environmental Quality Council was then abolished by a reorganization
Plan in 1970.

The new Council on Environmental Quality was to act in an advisory
capacity to the President on formation of national environmental policy.
To make appropriate and meaningful suggestions, the Council was charged
with conducting investigations to analyze conditions and trends, and to
appraise the effect of Federal programs on the environment. The Council

was funded through fiscal year 1973.

Legislation in the 1970's

The second strengthening legislative action was the Water Quality
Improvement Act of 1970 - Title I and the Environmental Quality Act of
1970 - Title II (PL91-224).

The Water Quality Improvement Act of 1970 - Title I prescribes in
considerable detail a management scheme for o0il and mine acid waste
pollution. The contents of this Act are complementary to the 0il
Pollution Act of 1961 (PL87-167), with some specific regulations and
penalties to oil poliuters. This Act also establishes comprehensive
programs for expanding grants to institutions and awarding scholarships.
A total of $62,000,000 is set aside through June 1972, for these
purposes.

The Environmental Quality Improvement Act of 1970 - Title II

created a supporting staff and funding for a new Office of Environmental
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Quality. A significant funding schedule was approved through 1973. A
total of $800,000 was approved for 1970, $1,450,000 for 1971, $2,250,000
for 1972, and $2,500,000 for 1973. Within the new Act, Federal agencies
were directed to review monitoring procedures for evaluating the effect
of present technology on Federal programs. Unfortunately, evaluations
were still dependent upon evidence that violations of stream standards
would occur. This new information was intended to assist Federal
agencies in developing new environmental standards. Executive Order
11514 (1970b) further required agencies to continually monitor their
environmental impacts. Each agency will be responsible for monitoring
their own effect on environmental quality and provide public hearings
for dissemination of information. On April 30, 1970, the Council of
Environmental Quality issued guidelines which required each Federal
agency to explicitly establish internal procedures for implementing

this new provision. Fearfully, such agencies as the Army Corps of
Engineers and Bureau of Reclamation may indeed monitor their own
environmental impacts but may lack the overall point of view necessary

for giving full ecological consideration to river basin systems.

New Directives

To further the direction of the Council on Environmental Quality,
the President's Message on Environment (1970) issued a 37-point program
dealing with literally every phase of air and water pollution, along
with solid waste management. This 37-point program was a product of
the new Council's recommendations. Further, Executive Order 11507
(1970b) directed Federal agencies to initiate extensive programs to

bring Federal facilities into compliance with air and water standards
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over a 3-year time period. The Council has since established three
advisory committees. The advisory committees consider the impact of
tax structures on environment, establish legal advisory powers and also

advisory information on auto safety.

More Action and Direction

The President, keeping his "“environmental-reform machine" moving,
transmitted two more reorganization plans (Council on Environmental
Quality, 1970). The most significant of these reorganization plans,
with regard to water pollution, consolidates political control of
Federal programs into one central agency: the Environmental Protection
Agency (EPA). The second plan deals with marine and atmospheric
programs. In an accompanying statement, President Nixon summarized
the cause of his environmental reforms:

Only by reorganizing our Federal effort can we...

effectively insure the protection, development and

enhancement of the total environment.

The significance of establishing EPA is that it gives equal weight
to environmental and developmental measures. The four primary goals
of the agency are to establish and enforce standards, monitor and
analyze the environment, further research and demonstration of environ-

mentally related projects, and to assist in state and local programs.

As a part of the plan, the Federal Water Quality Administration was

transferred from the Department of the Interior to EPA to form a new
Office of Water Quality. Responsibility for air and water poliution and
solid waste management was transferred from HEW to EPA also. The initial

budget of the EPA was approved for $1.4 billion.
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In conjunction, a new policy making body, the Council on
Environmental Quality, was created to function concurrently with the
new Environmental Protection Agency. EPA and the Council on Environ-
mental Quality are designed to reinforce and complement each other's
respective tasks. The Council is responsible for environmental policies
and the EPA achieves a comprehensive view for the Council to establish

those policies (Council on Environmental Quality, 1970).

Evaluation of Federal Legislation

Noteworthy Progress

The President and the Council on Environmental Quality have made a
very insightful progress in dealing with water pollution problems and
management. The Council recognized the need to sharpen the development
of environmental policy analysis and trends in programs. Creation of
the Environmental Protection Agency has certainly been an excellent
first step in cutting through the environmental problems in relation to
the Federal water management agencies. The EPA has also recognized that
environmental concerns have been slighted with agencies primarily pur-
suing their major concerns, or missions. Examples can be discovered in
every aspect of government development agencies, including the Corps of
Engineers and Bureau of Reclamation. Through the duration of their
existence, each has acquired certain narrow-sightedness and format for
attacking development projects.

Primarily due to the environmentalists agitation, every phase of
government has been drawn into coping with water quality problems,
including legislative, judicial and executive sectors (Carter, 1969).

Considerable executive interest in the environment has been evidenced
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by a number of executive orders which have been issued during the
recent administrations and by implication from Presidential Messages
of the last three administrations. Without a doubt, the environment
and water quality have become a national issue.

The Council on Environmental Quality has established nineteen
broad objectives which should be met by the various pollution oriented
agencies. These objectives include subsidies for waste treatment based
upon comprehensive planning. Unquestionably, this objective embraces
another point of encouraging change in state and Tocal institutions.
Also, the Council advocates water quality management be considered in
the broader context of overall waste management (Council on

Environmental Quality, 1970).

Summary

The Federal Government has led an increasingly strong and active
role which has involved the states in developing water pollution control
programs. The Water Pollution Control Act of 1948 established a
precedent enforcement procedure which were subsequently incorporated
into legislation in 1956, 1961, 1965 and 1966. In addition, the highly
successful conference procedure has been included in legislation since,
and including the 1956 Act.

In all existing legislation technical data has been implicitly
established as the backbone of the conference procedure. Identification
of a polluting substance, violation of stream standards and monitoring
to indicate compliance as well as identification of trends in water

quality are all dependent upon data.
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Specific criteria for the various water quality uses were
established in Federal guidelines as well as development of state
standards. However, no guidelines were given to direct the coordination
of standards and criteria. In conjunction, neither was the data
collection system made explicitly subject to Federal approval. Even
in the unprecedented 1965 Water Quality Act which required Federal
approval of state adopted water quality criteria and plans of implemen-
tation, no provision was made for Federal approval of continuous stream
monitoring.

The next chapter will examine Colorado's reaction to Federal

legislation and the resultant water pollution control program.

Review of Action Through 1966

For the sake of comparison, the intent and policy of water
poliution legislation through 1965 is relisted below.
River and Harbor Act of 1899

Established the unlawfulness of discharging any refuse matter
into any navigable water in the United States.

0i1 Pollution Act of 1924

Protects navigation from obstruction and injury by preventing
the discharge of o0il into the coastal navigable waters of the
United States.

Water Pollution Control Act of 1948

Establishes the policy of the Congress to preserve states'
rights and prevent pollution of water bodies primarily for
health protection. Also establishes the format of the

enforcement conference procedure.
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Water Pollution Control Act Extension of 1952 and Water Pollution
Control Act Amendments of 1956

Extends and reiterates Congress's stand on protecting states'
rights with financial aid for research again primarily
directed toward health hazards.

Federal Water Pollution Control Act of 1961

Broadens the scope of water pollution control to include
projects for water storage, suggesting a trend to the "multi-
purpose" philosophy. Also, opens the door for cooperative
Federal-State investigations.

The 0i1 Pollution Act of 1961 and Amendments to the 0il Pollution
Act of 1961

Extends the oil pollution policy to international waters.

The Water Quality Act of 1965

Dissolves the states' autonomy in dealing with pollution
problems and establishes a national policy for pollution
abatement within the states for esthetic and health reasons.
Requires state adoption of water quality criteria and plans
of implementation and enforcement subject to Federal approval.

The Clean Waters Restoration Act of 1966

Extends and improves the 1965 Act and also 1lifts the ceiling

on grant size for water pollution control projects.
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Chapter 3
COLORADO STATE ACTION

Colorado Water Pollution Legislation Prior to 1966

Early Actions

Colorado has, for a long period of time, dealt with problems
relating to water pollution primarily as a result of concern over health
(see Colorado Department of Health, 1969 for a general history). Colo-
rado law in the process delegated powers and jurisdiction to a confusing
and uncoordinated number of entities concerned with water pollution
control.

As early in Colorado's history as 1874, prior to Statehood, penal-
ties were established for discharging ... "Any obnoxious substance, such
as refuse matter from slaughter house or privy, or slops from eating
houses, or any other fleshy or vegetable matter which is subject to
decay in the water ..." Upon conviction, fines for each offense ranged
from one hundred to five hundred dollars (CRS, 1953a). This law was
tested in the People vs Hupp, 1912, in a case to enjoin Hupp from dis-
charging slop from his hotel. The court, without considering the evi-
dence, construed the statute as imperative, disregarded it, and dis-
charged the prisoner. The judgment was reversed after further legal
proceedings. This is the only case tried in a higher court on this
statute.

Only a few years after the passage of the stream pollution statute,
a law establishing the illegality of allowing o0il to flow into streams
was legislated in 1889. To pollute streams was made a misdemeanor, with

the penalty not to exceed one thousand dollars, or six months
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imprisonment, or both (CRS, 1953b). No record of higher court action
is found based on this statute.

In later years, pollution regulation powers were further dissemi-

nated to the Game, Fish and Parks Commission for wastes containing fish.
Pollution was forbidden in quantities deleterious to fish or spawn.
When pollution was alleged to exist, the Game, Fish and Parks Commission,
or a citizen of the State, could file a petition in district court. A
temporary injunction to abate could then be issued if the necessity was
"urgent" (CRS, 1953c).

The statute is weakened by Article 62-5-18, which states that

The court shall not be precluded from considering the

other beneficial uses to which such waters are or may be

applied.

Special note should be made that the court is allowed determination of
the controversy and not the water quality manager (CRS, 1963i).

Further jurisdiction, given in Article 62-5-14, implies a dam is an
obstruction, which helps establish the navigability of a stream, thereby
supporting application of the River and Harbor Act of 1899 and the
applicability of the 1961 Water Pollution Control Act Ammendments (CRS,
19631).

Jurisdiction over pollution control is further entangled by sections
delegating powers to counties and cities. The City and County of Denver
was specifically given jurisdiction over the waters of the South Platte
River and Bear Creek above the mouth of Clear Creek in Northern Denver
(the South Platte flows North) (CRS, 1953d). Based upon this statute,
Denver brought action against the Glendale Water and Sanitation District
in 1963 to restrain Glendale from constructing a sewage treatment plant

outside Denver. In addition, CRS 53, Article 36-18-7 gives Denver the
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power over channel improvement, which may also lend support to the 1899
Refuse Act (City and County of Denver vs Glendale Water and Sanitation
District, 1963).

Pollution control empowerment is further muddled by granting the
City and County of Denver power to adopt ordinances to govern pollution
and obstructions (CRS, 1953e). No specification is made in the statue
to indicate that Denver's authority does not extend upstream from the
City and County limits.

The recent legislative history related particularly to water pollu-
tion control began to take shape in 1941, when the Colorado legislature
reorganized the State government. The Colorado Code of 1941 placed the
Division of Public Health, which had jurisdiction over State pollution
problems, in the executive branch of the government under direct super-
vision of the Governor. Dr. Roy Cleere, formerly the Secretary of the
State Board of Health, became the Executive Officer of the Division of
Public Health (Colorado Department of Health, 1969). Dr. Cleere was to

become a figurehead in later pollution actions.

Reforms and New Legal Tools

After the 1941 Reorganization, momentum began to build against
health related water pollution problems. The prime advocate of health
reform and legislation during the 1940's was Rena Sabin. Her effort as
Chairman of the Subcommittee on Health brought about considerable change
in public health law and a correspondingly indirect effect on water
pollution. Her effect was indirect because emphasis during this time
period was placed on the health aspect of unclean water only and not on

water pollution per se (Colorado Department of Health, 1969).
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However, Dr. Sabin was instrumental in instigating legislation
whose effects have had strong influence on today's water pollution con-
trol structure. The 1947 legislature created a new Department of Public
Health and removed public health from the direct supervision of the
governor. The department was then separated into two divisions. The
new department established an advisory division, the State Board of
Health, which acted in a consultative and judiciary capacity. The other
division, consisting of the State Health Officer and his staff, formed
an executive sector (Colorado Department of Health, 1969).

In 1947, legislation was enacted to allow establishment of county,
city-county, and multiple county health units. The effect of this legis-
lation has produced a difficult water quality management dilemma, which
will become evident from later discussion in this section.

The 1947 legislation empowered the State Board of Health to issue
orders, adopt rules and regulations, and to establish standards to en-
force public health laws. The Board adopted various standards for sewage
treatment effluent over the years to theoretically protect the streams
of Colorado from pollution. Controversy arose in 1957 as to authority
of the Board to adopt standards and regulation. The Colorado legislature
gave support to these control measures by actually incorporating into
the Statutes specific standards for sewage effluent discharged to surface
waters in the State. As indicated, the regulation dealt only with wastes
which contained human excretia, thereby excluding most industrial wastes.
This regulation provided a concrete standard against which each individ-
ual domestic polluter could be measured. In other words, proof of source

was established prima-facie. Unfortunately, the Colorado Board of Health
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failed to actively enforce this tool, as evidenced by little legal action
during that period. These statutory standards were used as the guide-
lines for the Engineering Section of the State Department of Public
Health, and the basis for the Board's enforcement action. As is the
situation for the Federal legislation, adherence to the standards is

dependent upon technical evidence.

The Board's enforcement procedure for standards was very much simi-
lar to the Federal notification procedure outlined in the preceeding
chapter. First, the procedure specified that the State Health Department
collect evidence to support existence of violations. The method and
frequency of the sampling of the effluent, however, was specified in the
law to produce such evidence. Second, the Executive Director of the
Department then made tentative findings based on laboratory reports,
notified the alleged polluter and called a hearing before the State Board
of Health.

From the evidence presented at the hearing, the Board could sustain
or dismiss the tentative findings. At a further date, after a reasonable
time, the poliuter was required to present evidence to the board's
satisfaction that compliance had been met. Finally, if the Bcard was
not satisfied, the Attorney General then could bring suit.

Parallel with Federal format, evidence of compliance is also depen-

dent upon conclusiveness of evidence (HEW, 1963).

It is of importance to note that the State Board of Health was
delegated authority to make extended investigations, hold formal hearings
and make findings of violations. This implies the fact that no evidence

was collected until after a suspected violation had occured. No
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provision is made to preventatively monitor for changing water quality

conditions on a continuing basis.

Effects of the 1947 Statute

The aforementioned 1947 state legislation, which created county,
city-county, and multiple county health units, has inadvertently had a
deleterious effect on organized control of water pollution on a state
basis, not to mention a regional or river basin basis. While the concept
of local management of health-related problems works relatively well and
satisfies the intent of the act, it detracts sharply from the badly
neglected concept of regional water management. The fundamental differ-
ence between the two kinds of problems is many local health problems are
locally generated, or locally administered, with Tittle consequence to
nonlocal persons. On the other hand, local entities, for the most part,
must cope with water pollution which has been generated many miles up-
stream, as well as giving consideration to their downstream (or down-
watershed) neighbors. This contrast becomes vivid when consideration is
given to the difference in concept between administering a local polio
vaccination program contrasted with a state-wide program of enforcing
effluent standards for meat packing industries.

As mentioned in the chapter on Federal Action, the river basin is
the most logical geographic unit of water management. Accordingly, the
most logical unit of water pollution management is also the river basin.
It may be safely inferred then, that political or geographic divisions
which do not conform to or coincide with the basin unit (or sub-basin
unit) detract, or complicate, management of a basin's waters. Political

geographic units such as counties and cities, for the most part have no
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similarity of boundaries to river basin units. Each has its own power to
formulate and enforce water pollution regulations, and therefore logical-

ly detracts from efficient water management.

Conditions in the 1950's and Early 1960's

Colorado apparently made 1ittle effective use in the fifties of
Federal funds available through the 1948 and 1956 Water Pollution Control
Acts, as evidenced by Tittle political activity, as well as a lack in
constructing new treatment facilities, which could have produced some
improvements in water quality. From 1956 to 1963, Colorado received
about 4 million dollars in Federal matching funds, making a combined
total of about 6.1 million dollars to produce 42 projects in the South
Platte Basin. As indicated by Federal-State reports in 1962, treatment

and operation of these facilities remained poor in the basin (HEW, 1963).

Status Prior to 1966

Ineffective Legal Tools

Colorado had a hodgepodge of laws to deal with water pollution
control. Its status, prior to 1966 legislation, is explained by the
State Health Department (Colorado Department of Health, no date):

Until recent years, both state and Federal water pollution
control laws were weak, confused and ineffective. States have
had water pollution control laws for years, but neither found
it economically feasible to prosecute offending industries,
not politically expedient to crack down on polluting muni-
cipalities. Cities have applied political pressure against
attempts by the states to force abatement.

The authority for water pollution control in Colorado prior
to 1966 was vested in several state agencies. The Colorado Depart-
ment of Health had the authority for standards regarding discharges
of human wastes. The State Department of Game, Fish and Parks
enforced control of pollution causing damage to fish, spawning
areas and aquatic life. The 0il1 and Gas Commission had the power
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to control pollution to waters resulting from oil and gas
production. The laws gave pollution control powers to other
state agencies and municipalities over special sources and
areas. Water pollution control in Colorado, like that in
many other states, suffered from divided authority and hard-
to-enforce laws.

The South Platte River Basin

The South Platte River Basin in Colorado, although not the largest
drainage basin, was experiencing the most rapid degradation of water
quality in the State due to the concentration of population and industry
in that region. Among many factors influencing the rapid and extensive
growth contributing to pollution has been the availability of high
quality water for industry, agriculture, livestock production, recre-
ation and agricultural related activities. As implied, the population
has also grown dramatically in the metropolitan and suburban areas.
These new water users have caused an extensive development of the water
resources in the region. Unfortunately, in one manner or another, all
these users discharge their 1liquid wastes into the South Platte River
System.

The South Platte River Basin has experienced rapid growth since
1940. The population increased from 660,000 to 840,000 in the period
1940 to 1950 with an estimate of 1,160,000 persons in 1963.

The growth of the Denver Metropolitan area has even more rapid
than the Basin itself. The Denver region grew about 160 per cent from
1950 to 1960 and a remarkable 200 per cent from 1950 to 1963. The popu-
lation in the Denver Metropolitan area alone was over 1,000,000 in 1963
or about 85% of the Basin population (HEW, 1963).

Not only was population concentrated, but the Denver area was also

an extremely important manufacturing and trade center for a large part
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of the Rocky Mountain Region (HEW, 1963). Clearly then, cleaning up
the water pollution in the Denver Metro area would, for the most part,
alleviate the major domestic and industrial degradation of the South

Platte's water quality in Colorado.

The Denver Metropolitan Dilemma

The Denver Metropolitan area has undergone a variety of schemes,
projects, studies and plans conducted and funded by a number of entities
which, in many ways, epitomizes difficulties in non-regional control.
Because of its population and industrial concentration, the Denver area
has Tong been the most serious source of pollution on the South Platte.

The problem of inadequate sewage treatment has plagued this region
for many, many years. In the preceding discussion, mention was made of
specific legislation included in the State Statues to deal with pollu-
tion of Bear Creek and the South Platte River in the Denver area. Also,
strong public interest produced funds for dilution of sewage and con-
struction of new treatment facilities in the late 1930's and early
1940's.

During the depression years of the thirty's, significant steps to
abate pollution were taken, including bond issues and court cases.
Strong public concern drawn from inordinate instances of filth diseases,
prevalent especially in children, propagated a three million dollar bond
issue in Denver to deal with the sewage problem. Interestingly, half
of these monies were for trans-mountain dilution waters. These waters
were ineffectively absorbed into the Clear Creek system.

By 1941, the new filtration facilities constructed by the bond
issue had failed, leaving Denver again with inadequate primary sewage

treatment (Colorado Department of Health, 1969).
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Public awareness of pollution was further enhanced due to a suit
against the City of Denver by Adams County on October 26, 1934. Basis
for the action was the public nuisance of the sewage emptied into the
South Platte by Denver, but no remedial action was taken (Colorado
Department of Health, 1969).

Despite construction of treatment facilities and other remedial
measures in the basin, the magnitude of the difficulty during the 1940's,
1950's, and early 1960's increased. On several occasions, downstream
water users initiated action against Denver to cease polluting the river.
As mentioned, Adams County brought suit against Denver in 1934 for
creating a nuisance. The county renewed its efforts in 1965 when the
county attorney, David Berger, tried to force the Director of Public
Health, Dr. Roy Cleere, to initiate criminal and civil proceedings
(Denver Post, 1965c) against:

The mayors and city councils of Denver, Arvada, West-

minster, Thornton and Aurora; director of the North Denver

Sewage Plant; and the directors of the North Washington

and Baker Sanitation Districts.

The Adams County attorney said that through the Attorney General's
Office, the Health Department could bring suit against persons, munic-
ipalities, or sewage districts which were alleged to pollute waters of
the State. Residents and county officials were again, as in 1934,
objecting to the lack of action in reducing the odors from the River
near Henderson, Commerce City and Brighton. The 0'Brien Canal, which
conveyed water from the South Platte below Denver to Barr Lake, produced
in Barr Lake what local residents regarded as a "four-square-mile cess-
pool." Again, as in 1934, no remedial action was taken (Denver Post,

1965b).
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The publicity regarding Barr Lake in Adams County may well have
been an additional impetus for Governor Love's requesting the 1963-1966
Federal-State conference on the pollution of the South Platte. A spe-
cial investigation and report was undertaken on Barr Lake, alone (HEW,
1965¢).

Further, a bold effort was made, in a 1963 bond issue which allowed
34 million dollars, to alleviate the growing crisis of polluted water.
As a result, the Metropolitan Denver Sewage Disposal District was formed.
The 24 million dollar construction program actuated a plan which uti-
lized existing treatment plants throughout the area to pre-treat sewage
before it was conveyed to a central processing and treatment plant, Den-
ver Metro. The original project design included renovation of Denver
Northside for primary treatment prior to delivery to Metro and construc-
tion of two main interceptor lines in Sand Creek and Clear Creek to

convey sewage from outlying sanitation districts (Denver Post, 1964).

A New Philosophy - New Problems

During this time period, a new philosophy was developing in
regional-type sewage treatment.

In many ways, the inability of Colorado's statutes to deal with
regional pollution problems became apparent when Denver Metro was being
formed. The city by city, treatment plant by treatment plant approach
showed lack of central, state or regional oriented planning. Combining
of projects was eminent to deal with the financially overwhelming and
increasing pollution treatment problem.

When the Metropolitan Sanitation District was created in 1962, the

District attempted to include as many surrounding sanitation districts
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as possible to gain economies of scale. However, there were several
holdouts in the Metro area, who based their refusal to join Denver Metro
on a cost-efficiency basis. The samller entities felt that they could
treat their sewage at less cost than could Denver Metro.

Aurora was the largest of the sanitation districts which refused
to join Metro. In an effort to force Aurora to join Denver Metro, the
State Board of Health blocked Aurora's efforts to obtain Federal grants
for the expansion of Aurora's facilities. The Board was able to create
this financial block because of the Federal government's requirements
for regional planning (Denver Post, 1960j). During the many months of
negotiation between Metro and Aurora, an agreement was eventurally
reached, which allowed Denver Metro to provide secondary treatment in a
series of phases to Aurora sewage.

The original agreement provided that Metro purchase, over a 20
year period, Aurora Sand Creek Plant for about one-half million dollars.
Other terms of the agreement required that Aurora abandon the Westerly
Creek Plant by 1976 and construct an interceptor line to convey sewage
to the Sand Creek Plant. This agreement entitled Aurora to Federal
grants for the much needed sewage treatment plant construction (Denver
Post, 19661).

In addition, Aurora gained three representatives on the Metro
District Board. These representatives were to continue to operate
Aurora's facilties during that 20 year period (Denver Post, 1966m).

As mentioned above, Aurora originally refused to join the district
because city officials were convinced that Aurora could operate its
treatment facilities more inexpensively than it could purchase services

from Denver Metro. Apparently, the rapid growth of Aurora changed the
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situation. This fact may expose the necessity of changing from a number
of small individual treatment facilities to a centralized treatment
plant.

The city of Glendale, an enclave of Denver, was another city which
refused to join Metro because of high treatment cost. The State Board
of Health, under the direction of Dr. Roy Cleere, attempted to force
Glendale into joining the Metropolitan District on the basis that it
was polluting the waters of Cherry Creek, a tributary of the South
Platte River. In this instance, however, the District was unable to
force Glendale into joining (City of Denver vs Glendale Water and Sani-

tation District, 1963).

Industrial Opposition

In addition to refusal by municipalities to join Metro Denver,
opposition was also experienced from the industrial sector of the
community, in particular, the meat industry. Under the old sewage
system, the cost to the meat industry came from ad valorem taxes for
the eight firms in the Denver area. The charge for their sewage dis-
posal only totaled $8,000 a year. The new system, which conveyed sewage
to Denver Metro, based its charge on the volume of waste water dis-
charged into the city sewage system. Surcharges were based on the
quantity, in pounds, of both BOD and suspended solids in excess of
normal sewage. A spokesman for the industry alleged that the eight
processing plants would be paying more than 400 per cent above costs
charged in other cities for sewage disposal (Denver Post, 1966g).

A proposal was then formulated by the Denver City Council in an

effort to alleviate this alleged tax burden to the meat industry. The

proposal would have saved the packing houses $190,000 during the year's
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period following July 1, 1966. The proposal allowed the packers to pay
only one-third the sewage charge the first year, two-thirds the second
year, and the entire charge the third and succeeding years (Denver Post,
1966h).

An inability for Denver City councilmen to understand that the
public eventually pays the cost of pollution became apparent. Several
councilmen professed to be confused about the bookkeeping involved.

They wondered who would be stuck with the bill if they gave the meat
packing industry a special tax break. Nevertheless, the bill passed

unanimously (Denver Post, 1966i).

Summary

Colorado has contended with water pollution problems since the
1870's. The evolution of the laws dealing with pollution control in
the process had placed pollution authority in the hands of a number of
agencies. Interests in these agencies ranged from protection of health
to prevention of 0il discharge, to protection of fish and spawn. In
addition, special regulatory powers over pollution were delegated to
cities and counties besides the State. The overall effect of this wide
range of interests and authorities was a confusing conglomerate of
divided authority and hard to enforce laws.

The Colorado Department of Health, in which control of water pollu-
tion for health reasons had been vested, adopted a cumbersome enforce-
ment procedure similar to the Federal format. As was the case for the
Federal notification procedure, Colorado's enforcement action was
greatly dependent upon technical evidence. Also, neither was there a
procedure specified to coordinate data collection with implementation

of standards.
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The rising crisis of polluted water in the 1950's and 1960's,
especially within the South Platte Basin, showed the State's ability
to deal with pollution problems to be weak. Population and industry
were growing rapidly within the Basin and particularly in the Denver
Metro region. The problems of waste disposal were becoming increasing-
ly severe. Because of the concentration of people and industry in the
Metro region, the water quality control problem became the most severe
in the Basin as well as Colorado. The criticalness and complexity of
the situation commanded a need for well organized assault on the pollu-
tion problem.

The Federal-State conference to follow in 1963-1966 met the problem

head-on.
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Chapter 4
THE SOUTH PLATTE CONFERENCES

The First Session

Legal Basis and Procedure

The Water Pollution Control Act Amendments of 1956 (PL84-660)
provided the political machinery whereby the states could receive
Federal assistance in sponsoring investigating actions into water
pollution control. Colorado was one of over thirty states to request
this assistance.

The 1956 Act set up specific procedures for enforcement measures
against pollution similar to both the 1948 Federal Water Pollution
Control Act and the 1961 Amendments as was previously discussed in the
chapter on Federal Legislation.

The pollution of interstate waters (navigable waters were included
in the 1961 Amendments) which endangered the health and welfare of the
people of a state, was made illegal in Section 8 of the 1956 Act.

The Surgeon General (the Secretary of HEW after 1961) on the
basis of reports, surveys, or studies believed that pollution was
occurring or by request of the state's governor, was authorized to call
an investigating conference of the state water pollution control
agencies. Following the conference, the Federal function was to
prepare a summary report including the occurrence of pollution subject
to abatement, the adequacy of measures taken toward abatement, and the
nature of any delays encountered in abating the pollution.

If the Federal function believed, upon the conclusion of the

conference, that effective progress was not being made, it was
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authorized to recommend remedial action to the state water pollution
control agency. If those remedial actions were not taken, a hearing
board could be called to consider the actions and finally authorize a

suit on behalf of the United States if actions were not taken.

Executive Initiation

On July 18, 1963, Governor John Love of Colorado requested such a
conference be called and indicated the seriousness of pollution of the
South Platte River Basin. Love's letter to the Secretary of HEW,
Anthony Celebreeze is as follows:

Dear Mr. Secretary:

In accordance with Section 8 of Public Law 660, as amended,
I request that you consider favorably assisting the State of
Colorado to survey sources of pollution and quality of water
in the South Platte River Basin.

Serious pollution problems exist in Adams County and other
portions of the South Platte River Basin. River flows have
remained static over the years, but domestic and industrial
sewage continues to grow with the population. Irrigation return
flows tend to increase mineralization.

There is a great need for accurate "information pertaining
to the quality of water. Such information is necessary in
planning for the water demands relating to human consumption,
stock raising irrigation, food processing, recreation and other
uses most of which require water of high quality. These problems
have made demands above and beyond our normal pollution control
resources. Should you find yourself in a position to grant this
request, I assure you the full cooperation of Colorado agencies
in this mutual undertaking.

Sincerely yours,
(Signed) John A. Love, Governor
On August 16, 1963, Secretary Celebreeze answered the letter and
set up the mechanics for the first conference to begin on October 29,

1963.



56

Purpose of the Conference

The stated purpose of the study, as established in the First
Conference, was to locate the sources of pollution having an adverse
effect upon water quality; determine the physical, chemical and
biological responses of the river to pollution; evaluate the previously
located sources of pollution with respect to conditions in the river;
compute the waste load reductions necessary to obtain desired water
quality; and recommend water quality control measures needed to effect
the desired waste load reduction.

Murray Stein, Chief Enforcement Officer for the HEW (HEW, 1963),
made it clear the study was to be anomalous:

I would like to point out that the study we are engaging
in with the State is not contemplated to be a nice study to be
developed, bound and put on a shelf. The study is designed as
a basis for action for cleanup, so that pollution can be abated
and the people in this area can use the water for a maximum
number of uses.

Governor Love, following Stein's introduction, summarized
Colorado's status at the start of the Conference on the South Platte
River:

GOVERNOR LOVE: Thank you.

Mr. Stein, Ladies and Gentlemen: Of course, I am pleased
to see an attendance and participation of this size and
representative character.

As Mr. Stein has stated, the purpose of this conference is
to begin, although there have been some beginnings made already,
to define the problem of pollution of the Platte, and then to
work towards a solution.

I have long been convinced that Colorado's greatest asset is
Colorado itself, and above all we must for many reasons preserve
and protect it. High on the list, of course, are the necessary

efforts to retain our water sources, our rivers and our streams,
in pure and unsullied, uncontaminated state.
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Shortly after coming into office, I was increasingly
concerned that we had not moved fast enough or well enough in
the past to accomplish this goal. Of course, this was brought
to my attention by situations such as exist at Barr Lake, which
has been much publicized, and by other occurrences.

I am convinced that our statewide statues are not compietely
adequate to deal with this problem, and I believe that Tater in
the conference there is to be some mention of that by the
President of the State Board of Health.

But first on the Platte, of course, the problem is to define
what are the contaminants and what are the sources of these
contaminants. I thought this was a simple problem when I first
discussed it with Dr. Cleere, and I found that it is not at all
simple. In order to develop the kind of effective program which
we will need it requires a very extensive analysis and survey.

I am sure such a survey will grow out of this.

Some of the sources of contamination, of course, are
obvious to us. There is raw sewage being dumped into the
South Platte at this very moment, but the solution, I am
afraid, in this area depends simply on the time it will take
to complete the Metropolitan Sewage District facilities.

Other sources have not been determined. We will Took
toward the kind of survey which will develop them.

Mr. Stein has said this is primarily a State problem in
which we are going to take State action, but we do indeed welcome
the fine cooperation and help from the Department of Health,
Education, and Welfare.

I am sure that you will find this conference productive.

I won't be able to stay. I do hope to get back later in the
day.

Thank you very much.

It will be important in later discussion to note that Governor
Love makes special mention of the severe pollution problem in the
Denver Area which was to be solved by the Metropolitan Sewage District

facilities.

The Initial Analysis

The first session of the Conference in the Matter of Pollution of

the South Platte River presented in detail statistics and other relevant



58

information pertinent to water pollution in the Basin. It is not
clear from the Conference Proceedings how the original investigations
were assigned to reveal this information, but certainly studies to
inventory the possible pollution sources in the South Platte were
initiated long before Love's request for the Conference made July 18,
1963. It is clear, however, that Harold Clark's Federal Investigating
team from Cincinnati had done a great deal of investigation and
analysis prior to October 29, 1963. This is evidenced by the compre-
hensiveness of his report at the Conference.

Included in Clark's report on the Basin was a detailed population
description for all the communities within the Basin. Then for each
community, the following data was inventoried:

1.  Municipality or Industry described;

2. map location;

3. sewered population;

4. population equivalent of the waste, before treatment;

5. nature of the waste;

6 treatment provided; and

7. population equivalent discharged to the water course.

Overall, the condition of the River Basin was revealed. In 1950,
the total population equivalent for sewage in the Basin was estimated
at 890,000 based upon 5-day BOD. Treatment of wastes in 1950 reduced
the total municipal Toad by 46 percent to a population equivalent of
480,000, which was discharged into basin streams (based on data
contained in the Cooperative State-Federal Report of Municipal and
Industrial Waste Facilities, 1957 inventory; U.S. Department of Health,

Education, and Welfare and the Cooperative State-Federal Report of
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Municipal Waste Facilities, 1962 inventory; U.S. Department of Health,
Education, and Welfare for Region VIII and the Status Report of
Domestic Waste Water Treatment; Colorado Department of Health U.S.
Census Data, 1970).

Corresponding data collected over the period 1960-1963 indicates
that the total untreated municipal wastes is equal to 1,610,000
population equivalent. Treatment was effective in reducing this waste
Toad by 44 percent to a population equivalent of 910,000. These waste
factors had nearly doubled over the last 10 to 13 years (1950-1963)
which may be mainly attributed to the Denver Metropolitan area.
Untreated discharges weré approximately equivalent to a population of
1,240,000 which were reduced by treatment to a residual population
equivalent of 770,000 or only about a reduction of 38 percent (HEW,
1963).

Significant Problems

A problem of great significance in the South Platte River Basin
involved the effects of inadequately treated municipal wastes and
industrial wastes on Basin waters. High densities of coliform
organisms contained in the main stem river water downstream from Denver
to Kersey, and also evident in tributary waters extending downstream
from other centers of population, were considered a serious public
health problem since surface streamflows were largely diverted for
irrigation use below many of these sources of bacterial contamination.
The diverted waters, containing a large portion of inadequately treated
sewage effluent, were applied to the land for irrigation of field crops

and of truck-farm crops. The latter crops are most important from the
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public health standpoint since these vegetables and fruits are directly
consumed by the human population and some are eaten raw (HEW, 1963).

Evidence of undegraded wastes were located in corresponding
regions. The Towest dissolved oxygen conditions and highest biochemi-
cal oxygen demand values in the Basin, exclusive of those effects
attributable to sugar beet processing wastes, were evident in the
South Platte River downstream from Denver to the Kersey area, and on
the Cache 1a Poudre River below the cities of Windsor and Greeley.
Below Denver, the average dissolved oxygen in the summer seasons of
1948-1950 ranged from 3.5 to 8.0 milligrams per liter (mg/1); average
biochemical oxygen demand ranged from 5 to 35 milligrams per liter.
Individual values in many cases, however, showed the presence of
considerably higher organic levels for short periods of time. Condi-
tions below Windsor and Greeley were less severe. A minimum dissolved
oxygen of 5 milligrams per liter is generally considered necessary for
the propagation and growth of various species of trout (HEW, 1963).

The Barr Lake situation epitomized the serious bacteriological
contamination of irrigation waters. It will be recalled that Barr
Lake was considered by local residents to be a "four square mile
cesspool” (Denver Post, 1965b).

Data collected from the 1948-1950 Public Health Service
investigations and from the Colorado State Department of Public Health
studies of 1956 on Barr Lake, indicated that Denver sewage treatment
plant effluent comprised 58 percent of the total streamflow below
Denver during the summer period, and 73 percent of streamflow during
the winter period, based on mean low monthly streamfiows. This effluent

created extremely high coliform counts, Tittle or no dissolved oxygen
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and very high biochemical oxygen demand levels in the Burlington-
0'Brien Canal waters, the upper part of Barr Lake and other nearby
streams. Extensive sludge deposits were also evident throughout the

water-carriage system (HEW, 1963).

Denver Metro's Condition

The detrimental effects of the pollution contribution by the
Denver Metropolitan Area was specifically reiterated again in the 1963
Conference. These hearings reveal that during the period 1948 through
1950, the Colorado Public Health Service and Colorado State Department
of Health determined that the Denver sewage treatment plant effluent
comprised 58 percent of total streamflow during the summer months and
73 percent during winter, based on mean Tow monthly streamfiows. The
water below Denver contained high coliform counts, little or no
dissolved oxygen, and very high BOD demands. Very high sludge deposits
were also reported as being evident throughout the system (HEW, 1963).

A second special study conducted by the Federal group from
Cincinnati, Ohio, examined the effects of sewage effluents from the
Denver Sewage plants and tributaries upon the South Platte River.
During the period of study, samples were taken weekly from July 1961
to February 1963. Sampling points included a station 0.2 miles above
the discharge pipe at the Denver Northside plant and several other
points 25 miles downstream from Denver. Data comparison between
stations 1.1 miles downstream from the plant and 0.2 mile above the
plant provided the basis for the following conclusions (HEW, 1963):

1.  Streamflow increased 50 cubic feet per second from 310 to

360 cubic feet per second;
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2. Total bacteria increased 255,000 per milliliter, from 120,000
to 375,000 per milliliter;
3. Coliform bacteria increased 24,000 per milliliter, from 1,000
to 25,000 per milliliter;
4, ABS increased 1.1 parts per million, from 0.7 to 1.8 parts
per million;
5. Biochemical oxygen demand increased 84 parts per million,
from 6 to 90 parts per million;
6. Dissolved solids increased 120 parts per million, from 430
to 550 parts per million;
7. Dissolved oxygen decreased 3.5 parts per million, from 7
to 3.5 parts per million.
The contribution of the effluents discharged from plants other than
Denver's did not significantly change these results. Studies similar
to the one reported here are prime requisites to assessment of river
pollution by discharge wastes (HEW, 1963). Thus, the Denver Metropoli-
tan Area is again revealed as the major polluter of the South Platte

River Basin.

Conclusions and Proposed Investigations

Overall, the basic problems in the Basin were condensed by Clark
into five major areas:
1. Bacterial contamination of surface streamflow and irrigation
supply waters;
2. High levels of readily decomposable organic loading in
certain stream stretches reflected in large increases in
biochemical oxygen demand concentration and dissolved oxygen

depletion;
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3. Significant build-up of major inorganic chemical constituents

where streamflow is diverted for irrigation use;

4. Protection of ground water from pollution; and

5. Acquisition of data on the prevalence of persistent organic

residues and other exotic materials, and dissolved trace
inorganics, including heavy metals, in streamflow (HEW, 1963).

The assignment of individual research tasks to be carried out after
the conference were based on the reports from the many agencies dealing
with water in the South Platte Basin.

Assignment areas included all water pollution aspects of the
South Platte River. Detailed studies of waste outfalls, their effluent
composition, and sources were carried out for the entire basin.

Related vector problems in odor and disease were likewise investigated.
Special studies were run on highly pollutive industries such as meat
packing and sugar beets. Of equal importance, sewage treatment plants
were to be visited and sampled one-by-one to determine their capacities,
operating conditions and efficiencies.

These proposed investigations were suggested by Clark's
investigation team to meet Governor Love's request. It was suggested
that the Public Health Service:

1. Determine the legitimate water uses and locate the sources

of pollution having an adverse effect on those uses.

2. Through field investigations, determine the physical,

chemical and biological responses of the River to pollution,
and evaluate the previously located sources of poliution

with respect to the conditions in the river.
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Compute the waste load reductions necessary to obtain desired
water quality and recommend the water quality control

measures needed to effect the desired waste load reductions.

The HEW staff also advocated that a sound plan providing remedial

measures for alleviating objectionable odor conditions in the Barr Lake

area had to be developed at the earliest possible time (HEW, 1963).

The first conference agreed upon 15 general conclusions, the more

salient of which are contained below:

1.

Waters of the South Platte were navigable and were within the

meaning of Section 10 of the 1961 Act (Section 8 of the 1956
Act).

Pollution was being caused by industrial, municipal and
agricultural sources.

A water quality management program for the whole river basin
is necessary to provide optimum water usage.

In accordance with Governor Love's request, the United States
Department of Health, Education, and Welfare in cooperation
with the Colorado State Department of Public Health,
initiated a joint investigation and study. This study was

to attempt to locate with particularity the sources of
pollution having an adverse effect upon water quality;
determine the physical chemical and biological responses of
the river to pollution; evaluate the previously located
sources of pollution with respect to conditions in the river;
compute waste load reductions necessary to obtain desired
water quality; and recommend water quality control measures

needed to effect the desired waste load reduction.



65

12. The Colorado State Department of Public Health approved the
plans of the Metropolitan Denver Sewage Disposal District
No. 1 to collect and provide secondary treatment for all
wastes within its district, to be in operation by 1966.

13. Commensurate schedules were to be adopted for other
communities and industries which have not joined the
Metropolitan Denver Sewage Disposal District. These
communities included: Loveland, Greeley, Fort Collins,
Boulder, Fort Lupton, Longmont, Georgetown, Windsor, Fort
Morgan, Sterling, Julesburg, Brighton and Ovid.

The industries in the State of Colorado for which commensurate
schedules to provide waste treatment facilities were to be established
included: the Great Western Sugar processing plants at Brighton,
Longmont, Fort Morgan, Ovid, Loveland, Greeley, Sterling, Windsor,
Eaton, and Johnstown; the mining and oil extracting and processing

industries; and the Packaging Corporation of America, Denver.

The Second Session

The Interim Period

The two and one-half years following the first session of the
Conference were spent making an intensive study of the water pollution
problems of the South Platte River Basin constituting an expenditure
of about $250,000 per year and employing a Federal staff of 25 people.
The Colorado State Health Department joined with the Federal staff to
produce the extensive effort required to carry out that two and one-

half year investigation.
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The interim period between the South Platte Conferences saw the
1965 Water Quality Act come into existence. The Act, approved October
2, 1965, required the states to adopt water quality criteria and plans
of implementation and enforcement as discussed in a previous chapter.
Colorado adopted legislation to comply with Federal 1aw on March 1,
1966, just prior to the convening of the Second Conference in April.
It is significant to note the timing of the Second Conference and the
resulting impact on the stream standards Colorado was to later adopt.
Colorado had the strong advantage of an outstanding, detailed inventory
and report of water quality conditions in the South Platte River.
These reports provided a sound base for Colorado's pollution legisla-
tion of 1966 and 1967. The comprehensive nature of these reports, in
combination with the public attention aroused by the Conferences,

resulted in actual pollution reduction and concrete actions.

Purpose and Procedure

The second session of the Conference, on April 27 and 28, 1966,
was called to consider the results of the investigations. The second
session was legally justified, as mentioned above, by the 1961 Federal
Act which required such basin conferences to include in a summary
report the following general headings:

1.  Occurrence of pollution in navigable waters subject to

abatement under the Federal Act;

2. Adequacy of measures taken toward abatement of pollution; and

3. Nature of delays, if any, being encountered in abating the

pollution.
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The expressed purpose of the second conference was to describe the
problems in the Basin clearly, delineate the progress which had been
made and indicate what actions needed to be taken to comply with
Federal law.

Murray Stein again presided and made an evaluation of the value
of Conferences:

Sometimes in dealing with a very difficult problem such as
you have had in Denver, it requires this kind of major effort
just to get and evaluate the facts. Sometimes it is beyond the
capability of any state government, wherever it is, to put this
kind of talent, staff and funds into a project. I think in that
way we can have this cooperative Federal-State program where we
might be helpful (FWPCA 1966aa).

The Conference procedure was, again as in 1963, to call upon
individuals representing the investigating agencies to relate the
findings of their respective groups.

Statements of Martin A. Bauer, Director of the South Platte River
Basin Project and Edward V. Fitzpatrick, Chief of the Pollution Control
Section on the South Platte River Basin Project, both of whom made
major presentations at the Conference concerning the assessed water
quality condition of the South Platte and its tributaries, are condensed
in the following pages. The following discussion is only a general
report. The detailed descriptions and data are contained in appendices
A and B of the proceedings and special reports PR-1 through PR-12.
Particular areas of study were presented to the Conference by an array
of local, state and Federal representatives. The condensation is not
arranged by presentation statements of these individuals, but is

categorized by topic. A complete 1ist of Conference participants is

contained in Volume 1 of the Proceedings. A1l of the following
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presentation was derived from HEW , 1965a-e; FWPCA, 1966a-d; FWPCA
1966aa,bb; FWPCA, 1967a-f; and HEW, 1963.

General Findings

For Colorado as a whole, Table 1 shows the progress and status of
municipal waste disposal in Colorado between 1953 and 1966. As can
readily be seen from the table, over roughly a 13 year period, Colorado
increased secondary treatment to serve about 55 percent more of its
population in 1966 than in 1953. Interestingly, in 1966, in an era
which was witnessing technology sufficient to launch men into space,
only 61 percent of Colorado's population had facilities to treat sewage
to a secondary degree.

At the advent of Denver Metro in 1966, as the table depicts, the
population served in Colorado by secondary treatment jumped to 97.4
percent as a result of one carefully planned sewage treatment facility.
Perhaps this demonstrates that water pollution can be effectively dealt
with if priorities are properly aligned to allocate funds and manpower.

The investigations contained specific recommendations for remedial
action developed from the extensive three year studies. This program
was concerned with municipal and industrial wastes in the Denver Metro
area, feedlot wastes, sugar beet processing mill waste, among others.
These recommendations located and described over 600 conveyances of
waste waters from industry; surveyed 43 waste treatment plants, and

contacted 33 major contributing polluting industries (FWPCA, 1966aa).

Studies in the Basin

The various investigating teams bore out Governor Love's 1963

appraisal of the seriousness and complexity of the water pollution
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Table 1

Municipal Waste Disposal for the State of Colorado, 1953 and 1966

For Year 1953

Number Facilities Population Population
Type of Facility (P1ants) Percentage
Connected to sewers -- 1,005,755 100% of
connected
Discharging untreated 44 81,449 8.1%
Primary treated alone 56 847,226 84.2%
Secondary treated over 37 77,080 7.7%
and above primary -
137
For Year 1966 (As of January 3lst)
Connected to sewers -- 1,722,725 100% of
connected
Discharging untreated 22 12,330 0.7%
Primary treated alone 33 662,380 38.3%
Secondary treated over 180 1,048,015* 61.0%*

and above primary

235

*As of October 1966, the secondary treatment plant was being built by
the Metropolitan Denver Sewage Disposal District No. 1 and had been
scheduled for initial operation, which shifted most of the population

receiving treatment to that receiving secondary treatment.

For Year 1966 (As of October - Start of Metro)

Connected to sewers --

Discharging untreated 22
Primary treated alone 33
Secondary treated over 180

and above primary

235

1,722,725

12,330
32,580
1,677,815

100% of
connected

0.7%
1.9%
97.4%
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problems in the South Platte River Basin. A series of reports revealed
the nature of water pollution in the Basin with great emphasis placed

on studying the Denver Metropolitan Area.

Qutfall Study

Denver Metro - A detailed study was conducted of 639 outfalls,

pipes and ditches representing potential and present sources of pollu-
tion in the Denver area. Large scale maps showed their locations and
a number of detailed tables were generated. Tables depicted size of
the outfall and complete analyses of water quality samples taken.
Further, the categories of the outfalls were divided into domestic

and industrial sources as closely as could be determined. This

presentation, of course, located with particularity the sources of

difficulty and the entities or individuals with whom the abatement
program would have to deal.

Meat Industry Waste - Denver Metro Area - A special study on meat

industry waste was conducted primarily because of its heavy loading to
municipal sewage plants. Of significant concern, paunch manure
disposal into sanitary sewers, although prohibited by city ordinance,
constituted about a 60 tons per day to Denver facilities. Denver
Northside received 56 tons daily and North Washington received four.
This load was only 50 percent of the paunch load produced by 13 of the
20 meat industry plants in Denver. Also, inherent to these operations

was a proportionate load of scraps, blood and grease removal.

Stream Surveys in the Denver Metro Area

Several water quality surveys were made to determine the impact of

waste discharges from the Denver Metropolitan area. The study results
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were grouped as follows:

1. The four main tributary streams entering Denver -- Bear
Creek, Cherry Creek, Clear Creek and Sand Creek.

2. The South Platte River from Littleton to directly below the
city and county of Denver.

3. The South Platte River from Denver extending downstream to
Greeley.

Biological investigations were conducted in May 1964 and covered

the South Platte River from above Littleton to Platteville, about 30
miles below Denver. Biologic studies were used as a meaningful way to
measure and present water quality because sensitiveness to subtle
changes in quality. The response of the biological community to
progressively severe pollution is briefly described in stages as
follows:

1. Clean streams produce a balanced biota including a broad
spectrum of all organisms including pollution-sensitive
organisms;

2. Moderate pollution produces increasing numbers of tolerant
species at the expense of the sensitive forms of biota;

3. Severe pollution creates large numbers of only one or two
tolerant species and complete elimination of pollution
sensitive forms; and finally,

4. Gross degradation eliminates all forms of biological life
other than bacteria on the stream bottom.

Tolerant organisms, particularly sludgeworms, did not become

established until Platteville. Throughout this entire 30 miles of

stream below Denver, no sensitive organisms were found. No biological
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recovery occurred until Platteville. Sludge deposits accounted for
the highly retarded biological recovery of the river.

The impact of tributary streams and contributing polluters to
the state 1ine was summarized by a series of charts and maps in a
manner comparable to the presentation on tributaries in the Denver
area.

Bear Creek - Evergreen to Mouth - The four stations sampled along

the 22 mile stretch of Bear Creek showed good water quality except for
the middle reaches, where coliform exceeded maximum allowable levels.
Generally DO was greater than 8 mg/1 and BOD less than 6 mg/1. A need
was shown (Fig. 2) to exist for elimination of improperly treated
wastes.

Cherry Creek - Cherry Creek Reservoir to Mouth - Cherry Creek

flows intermittently to Denver city limits where groundwater recharge
and outfalls become significant contributors to streamflow. Colorado
Boulevard to the mouth exhibited severe pollution with very high
coliform densities. The DO level, however, remained above 8 mg/1 and
the BOD less than 7 mg/1.

Clear Creek - Golden to Mouth - Many diversions from Clear Creek

reduce streamflow to extreme conditions in summer. Nine treatment
plants essentially provided the only running water in the lower reaches
of Clear Creek (Fig. 3).

In January-March 1964, a large portion of the waste load from
upstream sources remained in the stream and was carried to the South
Platte River. At York Street, the flow was 25 to 30 cfs; BOD from 56

to 82 mg/1; dissolved oxygen between 4.7 and 6.8 mg/1; total coliform
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from 2.8 to 3.3 million per 100 ml; and fecal coliform from 490,000
to 700,000 per 100 ml.

Clear Creek showed gross pollution at all points downstream of
Kipling Street, a distance of 10.2 miles from the stream mouth. BOD
values from Kipling Street downstream were up to five times the
maximum allowable objectives and coliform bacteria values were up to
4,000 times the maximum allowable levels. Durint the wintertime, Clear
Creek is a large contributor of waste load to the South Platte River,
discharging wastes of approximately 87,000 population equivalent (P.E.)
to the main river,

Sand Creek - Sand Creek generally has little or no flow above
Aurora. Below this point, the stream is largely comprised of municipal
and industrial waste effluents, most of which are inadequately treated.

The upstream sampling station, which is located below the Denver
Eastwide sewage treatment plant, as well as Sand Creek at its mouth,
showed only one-quarter of the minimum allowable limit for dissolved
oxygen, concentrations five times the maximum allowable limit for BOD,
1600 times the limit for total coliform, and 5400 times the Timit for
fecal coliform. These values are indicative of primary-treated sewage
rather than stream waters. Furthermore, near septic or anaerobic
conditions were present in the stream.

Survey results from September-October 1965 showed BOD values were
up to 8 times the maximum allowable objectives and coliform bacteria
were up to 4,500 times the maximum allowable levels.

About 70,000 P.E. of BOD and 300,000 P.E. of suspended solids
were consistently discharged to the South Platte River during the

1964-1965 studies.
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Littleton Through Denver - Flow in August 1964 was about 140 cfs

at the 19th Street bridge. A severe increase in BOD and coliform
bacteria occurred as a result of the Denver Northside Plant. About 80
percent of the 780,000 population equivalent BOD load at that point is
contributed by the Northside Plant. The impact of the Denver Northside
treatment plant is shown by the farthest downstream sampling point
with a concentration of 85 mg/1 BOD in the river.

A bar chart displaying flow, dissolved oxygen, biochemical oxygen
demand, and coliform bacteria was drafted in a manner similar to the
Clear Creek presentation. However, the entire waste load for the area
was described in terms of BOD in one chart (Fig. 4).

The bar chart graphically depicts significant waste loadings into
Clear Creek from Arvada STP and North Washington District STP. The
primary source of waste loading to the South Platte River occurs below
river mile 312. A cluster of storm sewer drains, the Denver Northside
STP and a large concentration of industry severely degrade the river
at this point.

Below Denver - A water quality study of October 7-10, 1965,

covered the South Platte River from the 19th Street Denver bridge to
one mile upstream of the Cache la Poudre River near Greeley. Total
stream distance was 66 miles. Streamflow was 305 cfs above the Cache
la Poudre River. Irrigation canals were withdrawing relatively small
amounts of water during this period resulting in a 560,000 P.E. being
carried to Greeley. A total waste load of 800,000 P.E. was present in
the river waters directly below the Northside Plant and calculations
showed that an additional 95,000 P.E. of the waste load was settling

to the stream bottom between 19th Street and the station located one
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mile below the plant. Greater streamflows, primarily from groundwater,
diluted the BOD concentrations downstream. Nevertheless, BOD values
over the entire 54 mile stretch of the river from Denver to Greeley
were in excess of the maximum allowable objectives. The bacteriologi-
cal quality of the South Platte River for the entire distance from

Denver to Greeley was extremely poor.

Groundwater Studies

The Project undertook a program from May 1964 to March 1965 to
determine sources and the extent of pollution in the water-bearing
geologic formations of the Denver Metropolitan Area. The Project
report entitled, "Ground Water Pollution in the South Platte River
Valley Between Denver and Brighton, Colorado," gives a detailed account
of the findings.

The fresh water-bearing aquifers in the Denver Metropolitan Area
consist of bedrock formations and overlying valley-fill deposits.
Water wells located in the bedrock aquifers range from depths of
between 100 and 2000 feet below the land surface. Although water from
these formations is usually considered to be of good quality, the low
yield from these aquifers precludes any wide-scale use.

Values for Alkyl Benzene Sulfonate (ABS) in excess of 0.5 mg/1,
the recommended limits set forth in the U.S. Public Health Service
(USPHS) Drinking Water Standards, were found in shallow well sources
of public water supply systems operated by South Adams Water District
and Town and Country Mutual Water Company.

Recommended maximum levels for nitrates are 45 mg/1. Two shallow
wells owned by the South Adams Water and Sanitation District, and all

wells supplying the City of Brighton, yield waters containing nitrate
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concentrations in excess of 45 mg/1, and are considered dangerous when
used for infant feeding.
The impact of widespread pollution of the shallow, unconfined
aquifers in the Denver Metropolitan Area has impaired the usefulness
of large quantitities of water for public supply and domestic purposes.
Existing conditions will persist for many decades, even after sources
of pollution have been eliminated, as exemplified by the Rocky Mountain
Arsenal conveying wastes to unlined ponds through unlined ditches
during the period 1943-1955. A large area still is severely contami-
nated with chlorides. Table 2 summarizes the investigation findings.
The well use summary chart shows that widespread pollution existed
in the groundwaters of the South Platte River Basin in the Denver Metro
area. Amounts of ABS and nitrates were found in public water supplies
which were in excess of established public health standards.
Pollutants characteristic of major industries and institutions were
located throughout the system's aquifers. Severe polliution was noted
near the Rocky Mountain Arsenal, which was linked as the primary source

of pollution in that area.

Denver Metropolitan Area

The municipal waste facilities in Metropolitan Denver were shown
to be inadequate by the investigating teams. Only 75 percent of the
industrial wastes received treatment at these plants, the remainder of
which was discharged into the South Platte without proper treatment.
The result of these combined sources was gross pollution in both surface
and ground waters. In some reaches of the river and its tributaries,

near septic conditions, due greatly to sludge deposits, were produced



Table 2

Well Use in the Denver Metro Area

Tributary Source
Valley Contaminants USPHS of
Aquifer Number Use Located Standard Infiltration
Alky1 Benzene 0.5 mg/1 Irrigation with
Sulfonate (ABS) 45  mg/1 polluted waters
: Nitrates
800 Irrigation ]
. . Petroleum waste
T 2000 Residences 0ils in Sand Creek
96 18 Public Water
Cherry Creek Supply Systems salt Industrial use o
Sand Creek 800 Industrial and general irrigation =
Clear Creek Commercial Chlorides
Total - Rocky Mountain
About Herbicides Arsenal (primary)
3800 Pesticides irrigation

LY

Arsenic
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with poor quality water negating most beneficial and legitimate uses of
the streams.

Specifically, 18 of the 23 sewage treatment plants discharging to
basin streams in the study area did not conform to one or more of the
state standards for sewage effluent. Eighteen plants did not conform
to state standards for coliform density, 15 plants did not conform to
state standards for biochemical oxygen demand and 9 plants did not
conform to state standards for suspended organic matter. These condi-
tions could be attributed chiefly to insufficient plant capacity, lack
of secondary treatment and poor operational procedures.

The character of the 26 facilities in the Metro area as of
December 1965 is summarized in the tables below. Tables 3, 4, 5, 6 and
7 depict predominantly domestic oriented analyses. Table 8 accentuates
the industrially loaded character of municipal plants. The general
status of the Metro area municipal waste discharge is depicted in
Tables 9 and 10. The following map (Fig. 5) locates these plants.

Table 3 locates, by river mileage, the 26 municipal sewage
treatment plants in the Denver Metropolitan area and their respective
treatment abilities. Five of the 25 facilities reported only primary
treatment and four of the plants with secondary treatment reported no
secondary settling facilities.

Table 4, in a similar manner to Table 3, logs the total and fecal
coliform bacterial loadings for the municipal plants in terms of most-
probable-number per 100 ml. Thirteen out of 25 plants reported median
total coliform counts above 3,000,000. Four of those plants reported
counts in excess of 36,000,000. Fecal coliform counts were as high as

13,000,000, but 7 of the plants did not report values.
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Table 3

Location of Municipal Sewage Treatment Plants in the Metropolitan Area

Map

Ident. Type

No. Name of Facility River Mileage Treatment

1 City of Brighton 289.5 Secondary

2. S. Adams Water & San District 301.2 Secondary

3. City of Thornton 303.5 Secondary

4. N. Washington Water & San Dis-

trict 305.5 Secondary (c)

5 Denver - Northside 308.8 Primary

6 S. Lakewood San District 314.1/2.1T W Secondary

7 City of Englewood 319.7 Secondary

8 City of Littleton 323.5 Secondary

9 Baker Water & San District 305.5/3.0 Secondary

10 City of Westminster 305.5/3.6/1/6  Primary

11 City of Arvada 305.5/6.2/0.3 Secondary

12 Clear Creek Valley San District 305.5/7.0 Secondary

13. City of Wheatridge 305.5/7.5 Secondary

14. Fruitdale San District 305.5/10.0 Primary

15 N. W. Lakewood San District 305.5/10.2 Primary

16 City of Golden 305.5/15.5 Secondary

17 Denver - Eastside 306.8/4.7 Primary

18 City of Aurora (Westerly) 306.8/5.5/1.1 S Secondary

19 City of Aurora (Sand Creek) 306.8/6.8 Secondary

20. Fitzsimons Hospital 306.8/6.9/0.9 Secondary

21. Buckley Air Station 306.8/11.9 Secondary

22. City of Glendale (a) Secondary

23. Colo. State Industrial School

for Girls (a) Secondary

24. Federal Correctional Institution 320.9/5.5 Secondary (c)
25. City of Evergreen 320.9/19.3 Secondary (c)
26. Rocky Mountain Arsenal (b) Secondary (c)

(a) Plant discharge to oxidation pond, no effluent.

(b) Discharges to First Creek, thence to Burlington Canal - Does
not enter South Platte River.

(c) No secondary settling facilities available.
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Table 4

Municipal Sewage Treatment Plants Effluent Bacteriological Loading

Map Median Median
Ident. Total Coliform Fecal Coliform
No. Name of Plant MPN/100 mi MPN/100 ml

1 City of Brighton 520 48

2. S. Adams Water & San. District 5,200 1,600

3. City of Thornton 36,000,000 7,500,000

4. N. Washington Water & San. Dis-

trict 45,000,000 12,000,000

5 Denver - Northside 30,000 19,000

6 S. Lakewood San. District 160,000 (a) -—-

7 City of Englewood 3,700,000 (a) ---

8 City of Littleton 5,400,000 (a) ---

9 Baker Water & San. District 9,700,000 5,100,000
10 City of Westminster 37,000,000 13,000,000
11 City of Arvada 7,600,000 1,500,000
12 Clear Creek Valley San. District 8,300,000 3,100,000
13. City of Wheatridge 1,700,000 éa) ---
14. Fruitdale San. District 59,000,000 (a) ---

15 N. W. Lakewood San. District 6,600,000 4,700,000
16 City of Golden 790,000 (a) ---

17 Denver - Eastside 140,000 67,000
18 City of Aurora (Westerly) 4,200,000 1,200,000
19 City of Aurora (Sand Creek) 18 42
20. Fitzsimons Hospital 20,000 5,600
21. Buckley Air Station 79,000 36,000
24. Federal Correctional Institution 2,600,000 (a) ---

25. City of Evergreen 3,300,000 460,000

(a) Data furnished by Colorado State Department of Public Health.
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Table 5 catalogs the loadings to streams of municipal treatment
plants categorized by drainage basins. The loadings for each basin,
in terms again of most probable number of total coliforms per 100 ml
is as follows:

1. Bear Creek - 5,000,000,

2. South Platte River ~ 90,000,000,

3. Sand Creek ~ 4,000,000; and

4. Clear Creek ~ 82,000,000

Table 6 shows flow, influent biochemical oxygen demand (BOD) and
effluent BOD for municipal plants with predominantly domestic loadings.
Among the many summaries of data presented, it is significant to note
that 343,725 people served in the metro area received on the average
only 58 percent BOD removal resulting in 23,369 pounds of BOD being
discharged daily into streams.

Table 7 makes a parallel presentation to Table 5 in terms of
suspended solids. For the same population served, only 65 percent
total suspended solids (TSS) removal was achieved, thereby loading
receiving streams with 23,810 pounds per 24 hours.

The character of the four industrially loaded plants is depicted
in terms of BOD and TSS in Table 8. Average BOD removal was 67 percent
resulting in 110,000 pounds per day loading and average TSS removal was
80 percent, thereby dumping 61,000 pounds per day into receiving
streams.

Tables 9 and 10 were constructed by the author to summarize the
status of domestic sewage in the Denver Metro area. Municipal treat-
ment plants serving 83 percent of the sewered population received less

than 80 percent BOD removal. Fifteen primary and secondary treatment



Table 5

Summary Of Municipal Sewage Treatment Plant Loading To Streams

Estimated BOD Total Susp.
Average Discharged Sol. Discharged Total
Daily Flow to Stream to Stream Coliform
Stream Plant Location River Mile MGD Lbs/day Lbs/day MPN/100 ml
Bear Creek 320.9
Evergreen 320.9/19.3 0.065 35 50 3,300,000
Federal Correctional
Institution 320.9/5.5 0.060 50 40 1,600,000
4,900,000
South Platte
iver Littleton 323.5 2.60 715 780 5,400,000
Englewood 319.7 4.50 1,350 1,460 3,700,000
S. Lakewood 3141 0.55 175 310 160,000
Denver - Northside 308.8 72.53(a) 105,000(a) 57,000(a) 30,000
North Washington 305.5 1.50(a) 4,460(a) 3,900(a) 45,000,000
Thornton 303.5 2.60 3,535 4,460 36,000,000
South Adams 301.2 1.50 255 640 5,200
Brighton 289.5 0.65 45 170 520
90,000,000
Sand Creek 306.8
Buckley Air Station 306.8/11.9 0.05 9 20
Fitzsimons Hospital 306.8/6.8 0.47 70 150 5,600
Aurora - Sand Creek 306.8/6.8 0.66 100 250 18
Aurora - Westerly 306.8/5.5 3.10 1,365 2,030 4,200,000
Denver - Eastside 306.8/4.7 1.40 2,050 1,040 140,000
4,400,000
Clear Creek 305.5
Golden 305.5/15.5 2.70 636 450 790,000
Northwest Lakewood 305.5/10.2 1.90 2,780 2,010 6,600,000
Fruitdale 305.5/10.0 0.20 200 110 9,700,000
Wheatridge 305.5/7.3 1.80 1,210 980 1,900,000
Clear Creek Valley 305.5/7.0 1.50(a) 1,690(a) 545(a) 8,300,000
Arvada 305.5/6.2 3.50 4,755 5,760 7,600,000
Westminster 305.5/3.6 1.30 3,025 2,160 37,000,000
Baker 305.5/3.0 1.50 1,645 1,390 9,700,000
82,000,000

(a) Based on a 5-day week.
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Table 6

Municipal Sewage Treatment Plants

(Predominantly Domestic Loading)

Map Flow Influent BOD Effluent BOD
Ident. Pop. Total Gal/cap Total Ratio 8-hr Samp 8-hr Samp 8-hr Samp 24 hrs. 24 hrs. 8-hr Samp Effi- 24 hrs P. E.
No. Name of Plant Served 24 hrs. /day 8 hrs 8 hrs/24 hr  Period Period Period Est. Est. Period ciency Est. Est.
(M.G.) (Gal) (M.G.) (%) {mg/1) (1bs) (1bs/cap) (1bs) (1bs/cap) (mg/1) (%) (1bs)
1 Brighton 7,500 0.65 87 0.237 36.5 220 435 0.058 880 0.117 12 95 45 280
2 S. Adams 16,000 1.5 94 0.564 37.6 300 1,410 0.088 2,855 0.178 26 9] 255 1,600
3 Thornton 35,000 2.6 74 1.024 39.4 365 3,115 0.089 6,310 0.180 205 44 3,535 22,000
7 Englewood 55,200 4.5 82 1.66 36.8 240 3,325 0.060 6,735 0.122 48 80 1,350 8,440
8 Littieton 23,000 2.6 13 1.00 38.5 235 1,960 0.085 3,970 0.172 43 82 715 4,470
9 Baker 17,500 1.5 86 0.645 43.0 265 1,425 0.081 2,885 0.164 150(b) 43(b) 1,645 10,300
10 Westminster 17,500 1.3 74 0.536 41.2 345 1,540 0.088 3,120 0.178 335 3 3,025 18,900
11 Arvada 36,000 3.5 97 1.34 38.3 280 3,130 0.086 6,340 0.176 210(b) 25(b) 4,755 29,700
13 Wheatridge 20,500 1.8 88 0.745 41.4 355 2,205 0.107 4,465 0.217 95 73 1,210 7,560
14 Fruitdale 1,600 0.20 125 0.074 37.7 175 108 0.098 320 0.200 110 37 200 1,250
15 N.W.Lakewood 21,000 1.9 90 0.766 40.3 265 1,695 0.080 3,430 0.163 215 19 2,780 17,400
17 Denver (East) 18,000 1.4 78 0.594 42.4 340 1,685 0.093 3,410 0.189 205 40 2,050 12,800
18 Aurora (West.) 55,000 3.1 56 1.28 4.3 315 3,365 0.061 6,815 0.123 64 80 1,365 8,530
19 Aurora (Sand) 9,000 0.66 73 0.290 44.0 255 615 0.068 1,245 0.138 20 g2 100 625
20 Fitzsimons 2,900 0.47 160 0.201 42.7 300 505 0.174 800 0.275 27 91 70 440
21 Buckley 400 0.05 125 0.020 39.5 135 25 0.062 50 0.125 23 83 9 55
6 So. Lakewood 6,500 0.5% 85 0.200 36.2 270 450 0.069 910 0.140 52 81 175 1,100
24 F.C.I1. 425  0.060 140 0.023 39.4 570 110 0.258 165 0.388 165 71 50 315
25 Evergreen 700 0.065 93 0.026 39.4 260 55 0.078 110 0.157 _80 69 35 220
343,725 29.205 85(a) 11.526 39.4(a) 283(a) 27,208 0.079(a)54,815 0.160(a) 120{a) 57.5(a) 23,369 146,000
(a) Weighted Average.
(b) Including effects of sewage bypassed directly to Clear Creek.
Note: All BOD values based on 5-day 20 C Analysis.
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Table 7

Total Suspended Solids For
Municipal Sewage Treatment Plants
(Predominantly Pemestic Loading)

Effluent
Map Flow Influent Total Suspended Solids Total Suspended Solids
Ident. Pop. Total Gal/cap Total Ratio 8-hr Samp 8-hr Samp 8-hr Samp 24 hrs. 24 hrs. 8-hr Samp Effi- 24 hrs.
No. Name of Plant Served 24 hrs. /day 8 hrs 8 hrs/24 hr  Period Period Period Est. Est. Period ciency Est.
(M.G.) (Gal) (M.G.) (%) (mg/1) (1bs) (1bs/cap) (1bs) (lbs/cap) (mg/1) (%) (1bs)
1 Brighton 7,500 0.65 87 0.237 36.5 209 413 0.055 1020 0.136 34 83.7 170
2 S. Adams 16,000 1.5 94 0.564 37.6 329 1545 0.097 3810 0.238 55 83.3 640
3 Thornton 35,000 2.6 74 1.024 39.4 554 4730 0.135 11650 0.300 212 61.7 4460
7 Englewood 55,200 4.5 82 1.66 36.8 241 3330 0.061 8210 0.150 43 82.2 1460
8 Littleton 23,000 2.6 113 1.00 38.5 197 1640 0.071 4040 0.175 38 80.7 780
9 Baker 17,500 1.5 86 0.645 43.0 251 1350 0.077 3330 0.190 105(b) 58.2(b) 1390
10 Westminster 17,500 1.3 74 0.536 41.2 289 1290 0.074 3180 0.182 196 32.2 2160
n Arvada 36,000 3.5 97 1.34 38.3 275 3065 0.086 7580 0.210 209(b) 24.0(b) 5760
13 Wheatridge 20,500 1.8 88 0.745 41.4 288 1790 0.087 4420 0.215 64 77.8 980
14 Fruitdale 1,600 0.20 125 0.074 37.7 125 77 0.048 190 0.119 75 40.0 110
15 N. W. Lakewood 21,000 1.9 90 0.766 40.3 360 2325 0.1 5750 0.274 126 65.0 2010
17 Denver (East) 18,000 1.4 78 0.594 42.4 330 1630 0.091 4020 0.223 85 74.2 1040
18 Aurora (West) 55,000 3.1 56 1.28 41.3 270 2880 0.052 7110 0.131 77 71.5] 2030
19 Aurora (Sand) 9,000 0.66 73 0.290 44 .0 248 600 0.067 1480 0.165 42 83.1 250
20 Fitzsimons 2,900 0.47 160 0.201 42.7 270 452 0.156 1115 0.384 36 86.7 150
21 Buckley 400 0.05 125 0.020 39.5 194 32 0.081 79 0.197 40 79.4 20
6 So. Lakewood 6,500 0.55 85 0.200 36.2 243 405 0.062 1000 0.154 76 68.7 310
24 F.C.I. 425 0.060 140 0.023 39.4 281 54 0.127 133 0.314 80 7.5 40
25 Evergreen 700 0.065 93 0.026 39.4 404 88 0.125 217 0.310 86 78.7 50
343,725  29.205 85(a) 11.526 39.4(a) 282(a) 27696 0.081(a) 68334 0.200(a) 88(a) 65.2(a)23810

(a) Weighted Average

(b) Including effects of sewage bypassed directly to Clear Creek.
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Table 8

Summary of Municipal Treatment Plants with Significant Industrial Wastes - BOD

X
~ < T 3
2, e o 0O AA )
SRS SERE S P gTN® S
X P Q#Q"‘“b"\o ' &N AR > i &
Q§: ‘bQ\ RS« ANPA R Q,‘a%@ (S\
A
Population Gal/Cap/{Lb/Cap/
Location Served Day Day Lbs Lbs Lbs Mg/1 Mg/1 % Lbs
Clear Creek Valley
District 7,000 1.19 0.30(a) 1.49(a) 170(b) 0.16 1,120 4,000(a) 5,120(a) 865(d) 285(d) 67 1,690(a)
Denver Northside 600,000 51.00 21.53(a) 72.53(a) 85 0.16 96,000 85,000{a) 181,000(a) 299(e) 174(e) 42 105,000(a)
Golden 8,000 1.20 1.50 2.70 150(¢c) 0.19(c) 1,500 14,400 15,900 750(e) 30(e) 96 636
North Washington
District 12,000 1.15 0.13(a) 1.50(a) 96 0.16 1.920 9,840(a) 11,760(a) 1,150(d) 435(d) 62 4,460(a)
{a) Industrial flows and loading based on a 5-day week.

(b)
(c)
(d)
(e)

High per capita flows likely due to groundwater infiltration into sewers.

Domestic sewers are combined, causing higher per capita flows and BOD loading.

Obtained from Project sampling program, based on 8-hour daytime composites.

Obtained from STP records, based on 24-hour composites.
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Table 9

DENVER METROPOLITAN AREA
Municipal Waste Discharges

Percent of
Population Percent of Percent of Percent of Degree
Treatment Population Receiving Load from 5 Day BOD Reduction of Treatment
Facility No. Served Treatment Industry Reduction TSS Treatment Efficiency
Institutions 5
Municipalities 14 354,000
Sanit. Dist. 7
MDSSD #1 600,000
Municipal 5 Primary <80% BOD
Treatment ;0% Ofd Removal
Plants 8 ewere
Secondary <80% TSS
Other 2 Removal
Municipal 9
83% of <80% BOD
Treatment 13
Plants Sewered Removal
LU 90% of <80% TSS
econdary Sewered Removal

Treatment

06
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Table 10

Daily Loadings in Denver Metropolitan Area

BOD TSS

No. Load Load
Municipal 67 Tons 43 Tons
Effluent
Denver 53 Tons 29 Tons
Northside or 79% or 68%
Clear Creek 9 10 Tons 9 Tons 3
Municipal Plants
Secondary Plants 8 Overloaded in excess

of plant design

plants serving 90 percent of the severed population achieved less than
80 percent TSS removal.

Overall, the data for the Denver Metro area showed poor quality
sewage treatment. Plants were frequently operating at capacity or were
overloaded. Treatment was generally inefficient and provided low
removal of BOD and TSS concentrations. High tonnages of these wastes

were being dumped into receiving streams daily.

The Second Session Reconvened

Formation of Objectives

As was previously mentioned, Colorado adopted legislation on
March 1, 1966, according to the Federal requirement for a plan of
implementation and enforcement by the state. Within the new Colorado

legislation was contained the establishment of the administrative body,
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the Water Pollution Control Commission. The first meeting of the
Commission was held in conjunction with the April session of the
Conference. In light of this fact, the conferees agreed to meet
on November 10, 1966, to allow the new commission sufficient time to
study and evaluate the Federal report, and develop a program for imple-
mentation of remedial measures and a time schedule (FWPCA, 1966bb).

The technical report presented to the conferees by the FWPCA's
South Platte River Basin Project contained both general and specific
recommendations for pollution abatement action, including appropriate
time schedules for all major waste sources in the Denver Metropolitan
Area as well as for feedlot operations and the sugar beet industry
throughout the basin (FWPCA, 1966bb).

The water quality objectives recommended by the South Platte
River Basin Project, in essence, were those objectives later adopted

by the Colorado Water Pollution Control Commission in January of 1967.

The State Position

The state's position at the Conference was stated by Dr. Roy
Cleere, the Executive Director of the State Department of Health. He
indicated his pleasure in the progress made in controlling pollution
in the South Platte Basin. He felt the most significant step was the
installation of the Denver Metro Sewage Plant which went into operation
October 17, 1966. At that time he felt the Denver Area was receiving
adequate treatment for the first time. He also stated

...l am firmly convinced that within three years, certainly
not later than four years, pollution from all sources in the

South Platte River Basin will be brought completely under
control (FWPCA, 1966bb).
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Metropolitan Denver Sewage Disposal District No. 1

The proposed Metropolitan Denver Sewage District No. 1 had
promised relief from many overloaded municipalities and sanitary
districts as indicated by Cleere. A total of 48 such municipalities
and sanitary districts were to join MDSDD #1 when it went into
operation October 17, 1966. This system was to service 74 percent of
the Metro area population.

The Denver Northside primary plant was to operate in conjunction
with the Metro District plant facility. Eight other member plants,
then discharging directly to streams, were to be connected to the
Metro District plant. Five of these, equipped for secondary treatment,
could have continued to discharge portions of their effluents to the
stream provided that state effliuent standards were being met.

Expansicn of the Metro District plant for additional primary
treatment was projected by 1981 and for additional secondary treatment
by 1982. If the Clear Creek secondary treatment plants were
abandoned, these expansion dates might be advanced to 1979 for primary
treatment and 1980 for secondary treatment.

Table 11 describes the proposed abatement schedule including
incorporation of the several sanitation districts into MDSDD No. 1,
which was agreed upon at the Conference. The recommendation was made
that adequate chlorination facilities be provided by January 1, 1967,
in those plants which would continue to discharge wastewater to basin
streams after completing construction of the MDSDD No. 1 treatment
facilities.

In brief, the construction of MDSDD No. 1 was to have several

large-scale effects on the Denver Metropolitan area. Technically, the
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high capacity plant relieved the small inefficient member plants of
their overloaded condition. Economically, the cost of sewage treatment
for the area was distributed by a large bond issue. Politically, the
difficulties in policing a number of small plants was centralized into

one installation where problems could be faced in one locale.

Conclusions and Recommended Standards

Pollution in the South Platte Basin from municipal and industrial
wastes has caused many accompanying problems. Effluents reaching Barr
Lake produce an extreme odor nuisance condition in the spring and fall
of the year. Feedlot operations contributed high bacterial concentra-
tions to the water in the South Platte River Basin, and have created
sight and odor nuisances along the banks of the stream.

Organic pollution of the South Platte River and its tributaries
has created conditions ideal for the breeding of mosquitoes, rats and
flies, which transmit diseases to humans such as the plague, encepha-
litis, and a wide range of enteric diseases.

Wastes from the beet sugar processing industry contributed heavily
to the gross pollution of the Middle and Lower South Platte River
Basin. This pollution interferes with most legitimate and beneficial
uses of the river and its tributaries.

Municipal and industrial wastes discharged to the waters of the
South Platte River and its tributaries within the state of Colorado
endanger the health or welfare of persons in this state. This
pollution is subject to abatement under the provisions of the Federal
Water Pollution Control Act, as amended. The condensed results

included the following points:



Table 11

Pollution Abatement Schedule

Effluent Quality

Design
capa- Avg. Coliform Suggested
city Flow BOD TSS Density Abatement
(mgd) (mgd) (Mg/1) (Mg/1) (MPN/100 m1) Recommendations Schedule
Member Plants of MDSDO#1
Baker W & S District 1.0 1.5 150 85 9.7x106 Divert sewage to MDSDD#1 and provide adequate
treatment including chlorination for any sewage
discharged to Clear Creek. Jan. 1967
City of Westminster 1.25 1.3 335 155 3.7x107 Arrange for an engineering study to evaluate
operation procedures and improve plant effi-
ciency; and, divert sewage to MDSDD#1 and
provide adequate treatment including chlori-
nation for any sewage discharged to Clear
Creek. Immediately
City of Arvada 0.75 3.5 210 205 7.6x106(e) Divert sewage to MDSDD#1 and provide adequate
treatment including chlorination for any
sewage discharged to Clear Creek. Jan. 1967
Wheatridge 1.75 1.80 95 56 1.7x106(a) Divert sewage to MDSDD#1 and provide adequate
treatment including chlorination for any
sewage discharged to Clear Creek. Jan. 1967
Northwest Lakewood 6
Sanitation Vistrict 1.8 1.9 215 106 6.6x10 Divert sewage to MDSDD#1. Jan. 1967

g6
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1. Measures to control water pollution had not been adequate;

2. A1l discharges into the South Platte shall have adequate
remedial or control facilities in full operation by June 30,
1971, in compliance with the standard promulgated by the
Commission;

3. Time schedules for abatement of specific industries and

municipalities are approved; and

4. Abatement schedules for the remaining polluters will be

formulated in six months by the Commission (FWPCA, 1966bb).

To protect and preserve the waters of the South Platte River and
its tributaries within the state of Colorado for present and future
legitimate and beneficial water uses, the following water quality
objectives have been developed and are presented in Table 12.

To insure that the water quality objectives would be met and
effective reduction in present levels of pollution obtained, it was
necessary to recommend adequate treatment for all wastes discharged to
Basin streams in the Denver metropolitan area and to provide a high
degree of operating efficiency in the waste treatment processes.
Adequate treatment was defined as treatment which would:

1. Remove at least 90 percent of the Biochemical Oxygen

Demand (BOD) and total suspended solids (TSS) and all
of the settleable solids;

2. Provide continuous disinfection for all organic

effluents released by municipal and industrial waste
treatment plants;

3. Remove essentially all toxic materials;



Water Quality Objectives for South Platte River

Table 12

5 Day Total Fecal Stream or
From To DO BOD Colif Colif Tributary
Above Littleton Discharge from South Platte
MDSDD#1 Mainstream
Evergreen Mouth >4 mg/1 <11 mg/1 2400/100 ml 500/100 m1  Bear Creek
Cherry Creek
Reservoir Mouth Cherry Creek
Discharge from Discharge from South Platte
MDSDD#1 GW Sugar 1in Mainstream
Brighton
A1l A1l >3 mg/1 <21 mg/1 5000/100"m1  1000/100 m1  Sand Creek
Golden Mouth Clear Creek
Discharge from
GW Sugar in Colorado-Nebraska aggﬁzttlg;te
Brighton State Line
Longmont Mouth St. Vrain Creek
Loveland Mouth >3 mg/1 <16 mg/] 5000/100 ml 1000/100 ml Big Thompson
Johns town Mouth Little Thompson
Windsor Mouth Cache la Poudre

L6
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4. Permit no discharge of phenol-like substances in
concentrations greater than 25 parts per billion; and
5. Permit no visible floating oil or grease in the streams
(FWPCA, 1966bb).
Specific recommendations for remedial actions for municipal waste
treatment and for industrial waste treatment are presented in Table 13.
Furthermore, it was recommended, in general, that all
establishments not named in the table which discharged inadequately
treated waste into the South Platte, connect to sanitary sewers by
January 1, 1967.
Interestingly, the recommendation was made that a program of
surveillance of the Basin waters be undertaken by the appropriate

state agency to obtain the data required for constant evaluation and

insure the highest possible benefits consistent with future legitimate

and beneficial water uses.
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Table 13

Municipal and Industrial Abatement Schedules

Plant

Action

To Be Completed By

City of Arvada

Baker Sanitation
District

Clear Creek Valley
Sanitation District
City of Denver
(Northside)

City of Denver
(Eastside)

Federal Correctional
Institution
Fruitdale Sanitation
District

North Washington
Sanitation District

N.W. Lakewood
Sanitation District

City of Thornton

City of Westminster
City of Wheatridge

Divert to MDSDD No. 1

January 1, 1967

City of Aurora (Sand)
City of Brighton
Fitzsimons Army
Hospital

South Adams
Sanitation District

Continue adequate
treatment for BOD
settleable solids
and bacteria, plus
provide 90% TSS
removal

January 1, 1967

City of Aurora
(Westerly)

City of Evergreen

City of Littieton

South Lakewood
Sanitation District

Provide adequate
treatment and
disinfection

Plan by January 1, 1967
additional facilities
operative by January
1, 1968

Buckley Air Station
City of Englewood

Provide adequate
treatment and
disinfection

January 1, 1967

Golden

Provide adequate
treatment and
disinfection

January 1, 1967
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Table 13 (continued)

Municipal and Industrial Abatement Schedules

Plant

Action

To Be Completed By

Denver Metro

Provide adequate
treatment, 92% BOD
and TSS removal,
remove all
settleable solids

January 1, 1967

Institution

Action

To Be Completed By

Armour & Company
Capitol Rendering
Company
Chicago, Burlington
& Quincy Railroad
Colorado and Southern
Railroad
Denver & Rio Grande
Western Railroad
Gates Rubber Company
Kuner Empson Company
(Brighton)
Litvak Meat Company
United Fryer &
Stillman, Inc.
Samsonite Corporation

Divert wastes to
sanitary sewers

January 1, 1967

Colorado School of
Mines Research
Foundation, Inc.

Enlarge rentention
pond

January 1, 1967

Coors Porcelain Co.

Divert floor drains
to sanitary sewers

January 1, 1967

Continental 0il Co.
Empire Petroleum Co.
Tenneco 0i1 Co.

Adequate treatment
to reduce phenols

June 1, 1967

Denver Union
Stockyards Co.

Divert stock drinking
water and pen drains
from River

January 1, 1967

Gates Cyclo
Poultry Farm

Provide adequate
treatment plus
disinfection

Plans by January 1, 1967
new facilities
operative by January 1,
1968
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Table 13 (continued)

Municipal and Industrial Abatement Schedules

Institution Action To Be Completed By
Public Service Provide adequate January 1, 1967
Company of treatment to
Colorado sanitary sewers
Stapleton Divert waste to January 1, 1967
International to sanitary sewer

Airport
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Chapter 5

LEGISLATIVE AND ADMINISTRATIVE ACTION
IN COLORADO SINCE 1965

Legislative Action

Introduction

The actual Colorado legislation adopted to comply with the Federal
requirements of the Federal Water Quality Act of 1965 occurred just
previous to the Second Session of the South Platte Conferences. The
required water quality criteria and plans of implementation and enforce-
ment, however, were not adopted until after the Second Session of the
Conferences was reconvened November 10, 1966.

At this point, a chronology of events would help clarify the over-
lapping interactions of the South Platte Conferences, Federal and Colo-
rado legislation (Table 14).

Prior to the adoption of the Water Pollution Control Act of 1966,
Colorado had a widely divided pollution control authority. In addition,
the pollution law was incompatable with the 1965 Federal requirements
for criteria adoption and plans of implementation and enforcement.
Colorado however did, as a result of the Federal-State conferences, have
a strong legislative basis for establishing the required law. The Con-
ferences had provided a highly detailed and comprehensive evaluation of
the pollution problem in the South Platte.

On the one hand, the Federal-State Conferences gave Colorado an
advantage for formulating stream standards. On the other hand, Colorado
had to formulate its law under the pressure and presence of the Federal

enforcement and investigating staff.
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Table 14

Chronology of Pollution Events

Date

October 2, 1965 Water Quality Act Required states to adopt criteria
of 1965 (Federal) and plans of implementation and
enforcement by June 30, 1967

March 1, 1966 Water Pollution Met Federal requirements of 1965
Control Act of Act and established the Water
1966 (State) Pollution Control Divisian
April 27 & 28, Second Session Reports findings from the 2%
1966 South Platte years of Federal-State investi-
Conference gations
(Federal-State)
May 10, 1966 Reorganization Transferred the FWPCA from HEW
Plan No. 2 of to the Department of the Interior
1966 (Federal)
November 10, Second Session Review recommendations in April
1966 South Platte to develop a program for imple-
Conferences mentation of remedial measures
Reconvened and time schedules

(Federal-State)

March 1, 1967 Effective date of Finalizes and puts standards
Water quality into action legally
Standards for
Colorado (State)

Chief Enforcement Officer for the FWPCA, Murray Stein, was instru-
mental in holding the legislative "club" over the states head to proceed
according to the Federal time schedule. Clearly, Stein did not have it
"out" for Colorado from previous comments at the 1966 Conference and
from the fact that Stein was rougher elsewhere:

I do believe that this a milestone in the program to
clean up pollution of the South Platte River. At times during
the two and one half years we despaired, but I think we have
gotten together (Feds and State). I do think this program is
good, is realistic, and it should take place with all the
people in the Basin and industries doing their share. We do
not believe it will impose a financial burden on any munici-
pality which will impede its growth, or on any industry which
will in any way degrade its competitive position (FWPCA, 1966bb).
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In addition to the strong statement by Stein, concluding the 1966
Pollution Conference (FWPCA, 1966aa), it is significant to note that
Interior Secretary Stewart Udall specifically singled out the South
Pleatte as a long standing serious pollution problem in Colorado, even
after Colorado had passed legislation. This may indeed have had the
effect of focusing attention on Colorado to instigate an effective
program. Stein and Udall were consonant on the importance of the 1963-
1966 Federal-State investigations:

Now, after two years of intensive study and analysis

of this very complex problem, we have every reason to hope

that State and Federal authorities will agree on a practical

and effective program (Denver Post, 1966k).

In essence, the Federal faction of water pollution control truly

expected the Federal direction and initiation to be sufficient to reduce

and control water pollution in the State of Colorado.

Formation of Colorado Legislation

The 1965 Federal Water Pollution Act produced much controversy at
the state level in establishing an appropriate administering and stan-
dard forming body for water pollution control. Because of national and
State histories of water pollution control being under the jurisdiction
of Public Health, the most logical root was to form an agency within the
already established Colorado Department of Health.

In October 1965, a legislative study urged that a draft of a
water pollution control law be drawn up for the 1966 Colorado General
Assembly's consideration. The proponents of the original proposed
legislation felt that the states did not have adequate time to prepare

acceptable standards.
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Some individuals believed pollution control authority was already
adequate in Colorado (Denver Post, 1965e). State Representative John
Bermingham (R.-Denver) noted while considering uranium mine wastes that
"There are adequate state laws on stream pollution by domestic sewage."
A 1959 act had established effluent standards on domestic sewage; a
clause which was later repealed by the Colorado Water Pollution Control
Act of 1966, as amended in 1967 (CRS, 1963).

Other factions responded to the Federal requirements, but did not
agree with them. As cited previously, states were required to set
stream standards before June 30, 1967, which greatly irritated state
administrators and legislators. Senator David Hahn (D.-Aurora) was a
prime figure in resisting Federal pressure and then developing the
water pollution control program. Sympathizing with advocates of "devel-
oping the impossible" was Richard Eckles, State Coordinator of Natural
Resources, who defied the Federal government pressuring the states into

adopting stream standards (Denver Post, 1965d).

The Water Pollution Control Commission

A long standing controversy began to develop on the question of
having a water pollution control agency within the Colorado State
Department of Health. A fear developed, primarily among state health
advocates, that a "two-headed monster" would be generated if a water
pollution control board was established exclusive of the State Public
Health Department. Interest groups also played prime roles in the
formation of Colorado water pollution control legislation. In general,
industry favored the establishment of a multi-represented commission
because it allowed industrial members on the standard setting and

enforcement branches of control.
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The Colorado Public Health Association, during the process of the
developing legislation, accused Senator Hahn's bill of "yielding to the
powerful industrial Tobby." The group was "unequivocally" opposed to
the Hahn bill because it allegedly bypassed the interests of Public
Health (Denver Post, 1966b). The bill actually substituted a separate
regulatory commission for the state health board comprised of a 12-
member commission, including six members from existing public health
commissions, of which one member would be a State Health Board official.
A seventh member representing the public would be appointed by the
Governor (Denver Post, 1966c).

Senator Hahn defended his bill by pointing out the fear of indus-
try of Federal intervention; another additional pressure to pass legis-
lation. Hahn did not expect Colorado industries to align common inter-
est in resisting water poliution control. Two of Colorado's largest
firms, Adolph Coors Company and the Colorado Fuel and Iron Corporation,
were instrumental in lobbying the commission-form bill through the
Senate. Hahn also apparently felt that industry was compelled to adopt
the most liberal form of water pollution control at the state level,
because of the fear that the Federal government would be setting stan-
dards if Colorado did not set them (Denver Post, 1966¢c).

The Colorado Public Health Association cited two arguments against
establishment of a commission, which to some degree have been well
borne out today. The two prime objectives were:

Why are the major polluters given a majority of the seats

on the proposed commission?" and "How does the proposed com-

mission, unversed in the operations of a local health department

program, propose to implement water pollution control measures
at the local level?" (Denver Post, 1966d).
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The Colorado Public Health Associatici also felt that
For a complete record of stream conditions all down a

stream, a study must be made according to stream flow to

determine how streams are used. You cannot do this on a

state level with a separate commission for water control.

In Boulder County we have been controlling septic tanks

for fourteen years. It is tied in with building permits,

which specify construction standards subject to inspection.

So said Doctor Charles Downing, Chairman (Denver Post, 1966e).

The main opposition to the Water Pollution Control Commission con-
cept came from public health groups and not from the environmentalist
faction. Besides endorsement by industrial groups, the bill was also
supported by the Izaak Walton League, Colorado Wildlife Federation and
the State Game, Fish and Parks Department (Denver Post, 1966f). Thus
two diametrically opposed groups, environmentalists and industrialists,
were working for the same legisiation, but for entirely different rea-
sons. The environmentalists wanted some meaningful state legislation
to deal with water pollution, while the industrialists worked for a

commission-form regulatory board because they felt it would best repre-

sent their interests in light of Federal pressure.

The Resulting Product

A final version of the bill was finally signed by Governor Love
and became effective March 1, 1966. The Act provided for "The Preven-
tion, Abatement and Control of the Pollution of the Waters of the State"
(Colorado Water Pollution Control Act of 1966, CRS 1963). The 1966 Act
was amended in 1967 to allow setting effluent standards when stream
standards were reached or exceeded (Colorado Water Pollution Control Act

as Amended in 1967, CRS 1963).
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The controversial Water Pollution Control Commission was
established as the administrative enforcement body with the following
membership:

1. Representative of State Board of Health;

2. Representative of Game, Fish and Parks Commission;

3. Representative of Water Conservation Board;

4, Natural Resources Co-ordinator (permanent chairman); and

5. Seven (7) citizens (one from industry, one from agriculture,

one from local government and four at large) appointed by the

Governor.

Colorado's Enforcement Procedure

As required by Federal Law, Colorado developed an enforcement pro-
cedure to implement the adopted stream "standards." Many of the fea-
tures of the old Taw were prevalent in the new law as well, particu-
larly the procedures dependence on evidence. A detailed description of
the system of enforcement, as designated by Article 66-28-10 of the
Colorado Revised Statutes (CRS, 1963g), will show the expressed diffi-
culties of this section of law. Of course, the interpretation is made
from a technical standpoint by the author and by no means is a bonified
“legal" interpretation. Perhaps, test of a law's usefulness is its
clarity to the men who must interpret and use it, rather than it's
clarity to Tawyers who write the legislation. The underlined portions
to follow are paraphrased from the statute.

1. The Division of Administration or the County Health Department

informs the Commission of a suspended violation which "prompt-
1y" is investigated at the direction of the Commission.

Because the Commission meets only once a month, this process alone

could delay action for up to thirty days. The Commission's ability to
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act quickly is aided by Article 68-28-16, entitled Emergency Power--
Injunction, which empowers the Commission to issue a cease and desist
order when the Commission "determines" a water pollution activity is
constituting a clear, present, and immediate danger to the health of
the public. If a violation is found to exist, the Division or the
County Health Department shall endeavor to eliminate the violation by
conference, conciliation and persuasion. There is no provision made
for dealing with matters on an emergency basis other than those en-

dangering the public health. If this emergency cease and desist order

is ignored, the Commission may apply for a temporary cease and desist
order through the Attorney General's Office.

If a system were incorporated into the enforcement procedure to
allow citizens to inform on polluters or suspected violaters, violation
of State standards could become a Federal offense automatically by
application of the 1899 Refuse Act (River and Harbor Act of 1899).
Article 411 of the 1899 Refuse Act provides penalties for polluting
navigable waters as a misdemeanor with a $500-$2500 fine and/or im-
prisonment of 30 days to one year. Half of the fine is to be paid to
the informant providing information leading to a conviction. Much
controversy has arisen on a possible citizen-instigated lawsuit based
on the citizen's interest in the one-half fine reward. Such lawsuits
have been deemed "qui tam", where the citizen acts as a "private
attorney general" based on his monetary interest in the case. So far,
the Federal courts have been unwilling to grant a "qui tam" status to
many cases (Poindexter, 1971).

2. If these three methods fail to correct the violation, the

Division or the County Health Department shall issue a
written notice to cease with a "reasonable” time to comply.
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3. This cease and desist order becomes final within twenty days
unless the violator requests a hearing before the Commission.
The order is therefore stayed pending the Commission's final
determination.

4. If at a hearing called by a violator the Commission "finds"
a violation of stream standards, it shall consider a lesser
degree of treatment or control which would be commensurate
with any future or present water uses. The Commission then
affirms or modifies the cease and desist order or issues
its own. If no violation is found, it recinds the order
of the Division or the County health department.

This subsection sets up a mechanism by which the Commission may
override the County's powers to establish higher standards or the Water
Pollution Control Division's authority. Somewhat contradictory, Article
66-1-10 states that nothing shall prevent any incorporated city, city
and county, town, county, or other political subdivision of the state
from imposing higher standards than those promulgated by the Commission.
Any case going beyond district court would have a tendency to simply
legally bypass these stated Eowers of political subdivisions. In
essence, section 4 allows the Commission to circumvent local legal func-
tion.

5. The Commission then makes application through the Attorney

General to the district court for the district in which the
violation occurred.

District court then hears the matter if it finds that the cease
and desist order of the Commission was "lawful and reasonable," and may
then issue an injunction. The fact that cease and desist orders are
issued through the district courts in which violations occur has some
rather interesting implications for the small-town political system.

In the case of the San Juan Lumber Company in Durango, Colorado, the
local district judge essentially refused action against the company due

to the impact such action would have on the community. The pollution
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question, again, is taken from the hands of the water quality experts
and given to the court to decide if the Commission's findings are
"lawful and reasonable."

This is a general feature of our system, not peculiar just to pol-
Tution. The courts generally defer to experts and committees if all
appears reasonable and clearly relates to statuatory standards (Caul-
field, 1972).

6. Any proceeding for judicial review then will be filed within
20 days of the above final order.

7. Finally, any person who violates the final cease and desist
order is subject to a fine of up to $1500 a day.

Meaningful Penalties

In many ways, the magnitude of the penalties for polluting were
not proportionate to the "red-tape" necessary to impose them. In No-
vember 1969, Tom Ten Eyck, new ex-officio Chairman of the Water Pollu-
tion Control Commission, gave a strong bid for increasing penalties to
polluters. He said "Really, the only penalty in our original law is
that the poliuter must pay damages for killing fish. It's my opinion
that we do not have enough penalty provisions." He felt the commission
had been "overly generous" in extending abatement schedules for offend-
ers (Denver Post, 1969a).

Further, Ten Eyck said he was willing to include a nondegradation
clause into the law for two reasons: First, former Secretary of the
Interior, Stewart Udall, who was "pushy" about such clauses, was no
longer in office and as a result the Federal government was allowing
less restrictive clauses than it had asked for at the outset. Secondly,
a nondegradation clause would not permit the state's waters to deteri-

orate below their existing quality (Denver Post, 1969b).
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Eventually, in February 1970, the Legislature established penalties
for violators ranging from $50 to $2500. At last, the Commission had

authority to impose significant fines on polluters (Denver Post, 1970).

Administrative Action

Stream Classification

The State Department of Health was designated, under the new law,
to administer the rules and policies established by the Commission.
The Commission's first undertaking was to establish water quality cri-
teria for the state and a plan of implementation to meet the Congres-
sional deadline of June 30, 1967. The Commission, headed by Richard
Eckles, considered testimony of 3,000 pages produced by 227 witnesses
at classification hearings to determine stream standards. For clarity,
streams and water bodies were divided into two groups and assigned
classifications according to their use and condition. Group I described
standards basic to all waters of Colorado. Group II established speci-
fic chemical criteria for the following uses (Rocky Mountain News, 1967):
1. Public Water Supply

2. Recreation Waters

a. Fish and Wildlife
b. Body Contact Sports

3. Industrial Water Supply

4. Agricultural Water Supply

These criteria are the basis upon which abatement schedules were
then formulated. Abatement dates were set by the Public Health Service
by letters of request to known polluters. If no response was received,

a second letter was mailed to request a proposed abatement schedule
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from the polluter. As a final step, the Health Department assigned an
abatement date (Rozich, 1971a).

In an effort to trace violators of the standards, 70 surveillance
stations were established throughout the state.

On June 12, 1967, the Commission arrived at specific classifica-
tions for the streams and tributaries in every basin throughout Colo-
rado. Eckles said the Commission attempted to provide for multiple use,
and in general classified the South Platte as follows (Denver Post,
1967a):

1. Public water supply and cold water fishery from its source

to Waterton;
2. Public water supply and warm water fisheries to Englewood’s
Union Avenue treatment plant; and
3. Industrial and agricultural use from there to the Nebraska
state line.
Colorado is one of the few states to meet the Federal deadline of

setting water quality standards.

The Resulting Standards

The following description condenses the essence of the original
water quality standards for Colorado first adopted January 25, 1967 by
the State Department of Public Health and the Water Pollution Control
Commission.

I. BASIC STANDARDS APPLICABLE TO ALL WATERS

A. A1l wastes capable of treatment or control, prior to discharge
into any waters of the state, shall receive secondary treatment
with disinfection or its industrial waste equivalent.

B. Free from substances attributable to municipal, domestic, or
industrial wastes, or other controllable sources that
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will either settle to form unsightly, putrescent, or
odorous bottom deposits, or will interfere with the classi-
fied use of the water.

C. Free from unsightly floating debris, oil, grease, scum, and
other floating material.

D. Free from materials attributable to municipal, domestic,
or industrial wastes, or other controllable sources that
will produce odor.

E. Free from high temperatures, biocides, toxic, or other
deleterious substances.

F. Free from concentrations or radioactive materials.

II. ADDITIONAL WATER QUALITY STANDARDS FOR BODIES OF WATER THAT
HAVE BEEN CLASSIFIED FOR ANY OF THE FOLLOWING USES

A. Public Water Supply

The following standards shall apply to water withdrawn for
treatment as a potable supply:

1. Bacteria: The annual average number of coliform bac-
teria at any sampling station shall not exceed the
historical average by more than 20 per cent and in no
cases shall the monthly average of the number of
coliform bacteria exceed 5,000 per 100 milliliter
(either MPN or MF count). A1l averages shall be
computed logarithmically.

2. Dissolved Oxygen: Dissolved oxygen shall not be less
than 4 milligrams per liter.

3. pH: The pH shall be maintained between 6.0 and 9.0.

4, Taste and Odor: Free from materials attributable to
municipal, domestic, or industrial wastes, or other
controllable sources that will produce taste or odor
in the water.

5. Dissolved Solids: Total dissolved solids, annual
volume weighted average, should be less than 500
milligrams per liter.

6. Selected Chemical Constituents: The following substances
shall not be present in such amounts as to exceed the
specified concentrations in a potable water supply
according to the mandatory requirements of the latest
edition of the U. S. Public Health Drinking Water
Standards:
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Substance Concentration - mg/]
Arsenic .« & v v e e e e e e e e e e e e e e e 0.05
Barium . . . . o . e s e e e e e e e e e e e 1.00
Cadmium . . . . . . ¢ . v e e e e e e e e e 0.01
Chromium (Hexavalent) . . . . . . . . . . . .. 0.05
Cyanide . . . . ¢ v ¢ v v i e e e e e e e e 0.20
Lead . . & & v vt e e e e e e e e e e e e 0.05
Selenium . . . . . . v e e e e e e e e e e e 0.01
Silver . . . o e e e e e e e e e e e e e e 0.05

B. Recreational Waters

1.

Fish and Wildlife:

The following standards shall apply to waters classified
for fish and wildlife.

a.

Dissolved Oxygen:

(1) In warm water fisheries, dissolved oxygen
content shall in no case go below 5 milligrams
per liter.

(2) In cold water fisheries, the dissolved oxygen
content shall in no case go below 6 milligrams
per liter.

pH: pH shall be maintained between 6.5 and 8.5.

Turbidity: No trubidity shall exist in concentrations
that will impair natural and developed fisheries.

Temperature

(1) 1In cold water fisheries the temperatures shall
not exceed 700F.

(2) 1In warm water fisheries the temperatures shall
not exceed 930F.

Toxic Material: Free from biocides, toxic, or other
deleterious substances attributable to municipal,
domestic, or industrial wastes, or other controllable
sources in levels, concentrations or combinations
sufficient to be harmful to aquatic 1ife.

Other Material: Free from materials attributable to
municipal, domestic, or industrial wastes, or other
controilable sources that will produce off-flavor in
the flesh of fish.
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Body Contact Sports:

The following standards shall apply to recreational
waters classified for body contact sports such as, but
not limited to, swimming and water skiing.

a. Bacteria: Total coliform bacteria shall not exceed
1000 per 100 milliliters as a monthly average
(either MPN or MF count) nor exceed this no. in more
than 20 per cent of the sample examined during any
month; nor exceed 2400 per 100 milliliters in a
single sample. In addition, the fecal coliform
count shall not exceed 100 per 100 milliliters and
the fecal streptococcus shall not exceed 20 per 100
milliliters, both of these limits be an average of
five (5) consecutive samples within a month.

b. pH: pH shall be maintained between 6.5 and 8.5.

Industrial Water Supply

The following standards shall apply to waters classified
for industrial uses:

1.

4.

Dissolved Oxygen: Dissolved oxygen content shall not
go below 3 milligrams per liter.

pH: pH shall be maintained between 5.0 and 9.0.

Turbidity: No turbidity shall exist in concentrations
that will interfere with established levels of treat-
ment.

Temperature: The temperature shall not exceed 93F.

Agricultural Water Supply

1.

Irrigation Water:

The following standards shall apply to waters classified
fied for irrigation.

a. Total Dissolved Salt Concentration:

A moving twelve-month time-weighted mean at a
monitoring station which exceeds the time-weighted
mean for a base period established by the Commission
by more than two standard deviations shall be sub-
ject to review by the Commission.

b. Sodium Absorption Ratio:

A moving twelve-month time-weighted mean at a
monitoring station which exceeds the time-weighted
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mean for a base period established by the Commission
by more than two standard deviations shall be sub-
ject to review by the Commission.

c. Toxic Material:

Free from biocides, toxic, or other deleterious
substances attributable to municipal, domestic,
industrial wastes, or other controllable sources in
concentrations or combinations which are harmful to
crop life.

2. Livestock Watering:

The following standards shall apply to waters c assi-
fied for livestock watering:

a. Soluble Salts: The soluble salts shall not exceed
3000 miTligrams per liter.

Standards Too Low

There were factions which felt the Commission had established
standards which were too low. Dr. Samuel Johnson, Director of the City
Health Departments Division of Public Health and Prevention Medicine
in Denver, said that because of increasing population and industriali-
zation "If we continue at our present rate, we will be pushed two steps
backward for every one step we take forward." For example, low summer
flows make it impossible to maintain the South Platte River for

recreational use in the Denver area (Denver Post, 1967b).

A Fallacy of the Standards

Denver Metro points out a legal shortcoming in the state's domestic
sewage requirement for 80 per cent BOD removal. Since Denver Metro was
experiencing a severe sludge disposal problem, but was operating at 94
per cent efficiency in BOD removal, the suggestion was made by a citi-
zen that the plant simply reduced its efficiency to the state require-

ment, thereby alleviating a portion of their problem (Water Pollution
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Control Commission, 1971). The law makes no stipulation that domestic
sewage must exceed the 80 per cent standard. The defectiveness of the
statute is further exemplified when consideration is given to the high
concentration of BOD sources flowing into the Denver Metro treatment
plant, such as wastes from the meat packing industries.

A special Executive Committee of the Water Pollution Control Com-
mission made a feeble attempt at preventing this occurrence by direct-
ing the Technical Secretary, Frank Rozich, to write Denver Metro
officials indicating that it was the Commission's "feelings" that the
plant should operate at full efficiency. He was also to point out that
in addition to BOD removal, it is necessary to meet stream standards
(Water Pollution Control Commission, 1971). However, the Executive

Committee failed to realize the burden of proof fell upon the Water

Pollution Control Commission to show that Denver Metro was the polluter

responsible for creating a condition which exceeded stream standards.

The necessity for a water quality monitoring system capable of first
detecting, and then proving a stream standard violation becomes clear.
It is also clear that the monitoring system, once it had detected a
stream standard violation, would then need to prove that in fact, Denver
Metro Plant was the cause of the violation. It will be shown in the
next chapter that the existing water quality monitoring system has

neither the capability of detection nor the ability to prove causation.

Summary

The Federal Water Pollution Control Act Ammendments of 1956 and 1961
established a specific procedure for providing Federal assistance to
states upon state request. Sources of pollution could be located and

remedial actions against polluters adopted.
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Colorado first responded to Federal Legislation when Governor Love
made such a request and a series of Conferences was begun on October 29,
1963. The following two and one-half years located with particularity
the sources of pollution in the South Platte Basin and its nature and
extent. The resulting recommendations and suggested remedial actions
were presented at a second session of the Conferences held on April 27
and 28, 1966 and reconvenced November 10, 1966. The interim period from
April to November allowed the newly created Colorado Water Pollution
Control Commission time to study and evaluate the Federal report, and
develop a program for implementation of remedial measures and a time
schedule to comply with the Federal Water Quality Act of 1965.

The Conferences in every respect articulately met the Federal Water
Pollution Control Act Ammendments of 1956 and 1961 as previously de-
scribed. A summary report was fully developed which did include the
following:

1. Occurrence of pollution in navigable waters subject to abatement

under the Federal Act;

2. Adequacy of measures taken toward abatement of pollution; and

3. Nature of delays, encountered in abating the pollution.

Because of this excellent series of reports, Colorado was able to
move effectively toward establishing water quality criteria before
June 30, 1967. Overall, the intent of the Federal legislation had been
carried out "to the letter."”

However, as was pointed out in an earlier chapter, no intent or
direction was set forth in the Federal legislation to act beyond estab-

lishing remedial actions. There is no specific intent of monitoring
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the progress of the implementation program in any of the Federal
legislation.

The one recommendation made at the conclusion of the Second Confer-
ence which did suggest a follow-up monitoring program, transferred the
burden of determining compliance onto the State. The recommendation
read:

State and Federal authorities will have progress evaluation
meetings at six-month intervals to determine compliance with the
above requirements. At the first progress meeting representatives
of the Colorado Water Pollution Control Commission will supply
specific time schedules for those sources of pollution for which
time schedules were not supplied at this session of the Conference
(FWPCA, 1966bb).

Colorado was in an excellent position to respond again to Federal
initiation and adopt stream standards and a plan of implementation by
June 30, 1967. As is implied in the above paragraphs, the standards

themselves and the means to measure violations were left to the dis-

cretion of the states.

Colorado did respond to the Federal requirements and did adopt
stream standards with a schedule for implementation. The Water Pollu-
tion Control Commission was established as the policy making and
enforcement body of the Colorado water pollution control function.

Obviously, the fact that stream standards were adopted implies the
necessity of a system which can detect the violation of those standards.
As described, the Federal legislation did not require review of such
a system. Correspondingly, Colorado did not adopt a specific plan for
monitoring or evaluation. Colorado Taw produced only a vague guideline
for monitoring on a continuous basis in Article 66-28-6:

66-28-6. ADDITIONAL UTIES OF COMMISSION.--(1) The commis-

sion shall cause samples to be taken from the waters of the state
periodically and in a logical geographical manner so as to advise
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the commission of the water quality standard of the waters of the
state.

(2) Whenever a sample collected at the direction of the
commission proves to be below the water quality standard set for
that water then the commission shall determine the source of the
pollution, and if more than one source is responsible, determine
all sources of the pollution so that one hundred per cent of the
sources responsible for the pollution can be determined.

From the wording in the Colorado enforcement section in the statute,

it can be seen that evidence is the backbone of enforcement. Words

like "finds", "reasonable”, "promptly", command knowledge and documen-
tation that a pollution event has, in fact, occurred and further,
necessitate the ability to show proof of cause. The evidential form
may vary from inventories to special investigations or studies, to
routine sampling data from the state's water quality surveillance sys-
tem. Clearly, evidenciary probity is essential to any enforcement
action at any level; local, state or Federal.

In conclusion, there is a failure at the Federal level to require,
and at the State level to adopt, a plan to effectively monitor the true
quality of the States waters on a continuing basis.

We will now examine the effects of the failure to adopt such a plan.
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Chapter 6
TECHNICAL ASPECTS OF DATA SYSTEMS EVALUATION

Introduction

From Policy to Measurement Programs

The growing attention toward water pollution control is well
documented by the increasing legislative activities at both Federal
and state levels. Accompanying this growing concern is the change in
water quality objectives from essentially human health alone, to
multi-purpose concerns.

The emphasis for water pollution control has changed from
"protection of health and welfare" to considerations of esthetics,
including odor and unsightliness, enhancement, protection of fish and
wildlife, recreation and other legitimate uses. These considerations
are well documented by the extensive series of reports on the South
Platte River Basin which range from vector and odor problems to domestic
and industrial waste problems.

Accordingly, as these objectives change, then criteria for meeting
those objectives must also change and correspondingly so must the
programs which measure adherence to the objectives. Clearly, the
parameters which measure water quality relative to health and welfare
do not necessarily correspond to the parameters necessary relative to
the objectives of enhancement, esthetics, recreation or protection of
fish and wildlife.

As the preceding chapters have discussed, both Federal and state
policies have been established for dealing with these changing social

and technical objectives. Two Federal publications were issued to
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direct the states in establishing their own respective standards as
required by Federal law. The first of these publications, Water

Quality Criteria (FWPCA, 1968d) set forth in detail, the water quality

criteria necessary to support the various designated water uses. So
then, the parameters which needed to be monitored to protect the use
classifications of the streams were precisely recommended.

The second publication, Guidelines for Establishing Water Quality

Standards for Interstate Waters (FWPCA, 1967g), described legislative

and policy guidelines to combine quality criteria with plans of
implementation and enforcement to form stream standards.

A significant failure exists, however, to set forth guidelines
necessary to first effectively monitor the established criteria in a
manner representative of macro stream quality, and second, apply the
collected data to enforcement and implementation programs to insure
standards are not violated on a continuing basis.

The next topic of discussion will examine the first of these two
deficiencies which is the technical aspect of actual data collection.

In the opinion of the author, this is indeed a difficult topic to
discuss for several reasons. First, the collection of data has been
primarily a function of the needs and objectives of the agencies who
have collected it. This makes the data itself subjective, even though
by itself it is objective.

In addition, in a historical data search for a particular basin
area such as the South Platte, it is difficult to separate results from
conclusions. For example, if the researcher can locate no more data,
or his search uncovers no more data, the appropriate conclusion is,

there are no more data sources to research. Results and conclusions,
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therefore, may not be entirely distinct in the discussion to
follow.
Nevertheless, the need clearly exists to scrutinize data and
data sources because it has been shown to be the backbone of pollution

abatement at both Federal and state levels.

History

Early History and Development

Hendricks and Skogerboe (1971) have developed a comprehensive
history of monitoring. The history of water quality monitoring in the
United States is recent. Development of monitoring programs has been
dependent upon:

1. Analytical capabilities to measure the mineral, bacterial

and organic content in water;

2. Scientific correlation of water constituents with human

health phenomena, industrial use, irrigation and recreation;

3. Increasing demand for water, both quality and quantity; and

4. Changing character of the combination of demands for water.

Any effort made to collect water quality data on a systematic basis
in the Western States has occurred only since 1900. Early efforts made

by the U.S. Geological Survey produced spotty efforts to begin syste-
matic samplings through about 1914,

Permanent monitoring networks did not however appear until 1931.
The International Boundary Commission established a monitoring system
between the United States and Mexico. Establishment of a national
network did not occur until 1941 by the U.S. Geological Survey. Annual

records of inorganic data (chemical quality, sediment, temperature)
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have been published since 1941. In 1963 the USGS maintained 419
stations on 270 streams which collected chemical quality data on 276
sites at daily and monthly intervals.

Another major contribution to data collection was initiated in
1951 by the Subcommittee on Hydrology, Interagency Committee on Water
Resources. The major emphasis for this system was use of water for
irrigation purposes. This was an effort to coordinate the Geological
Survey, the Corps of Engineers, the Bureau of Reclamation and similar
water oriented agencies.

The first system established on a systematic, continuing basis
oriented toward water pollution was the National Water Quality Network
in 1956. The fifty sampling stations, which began operations October
1, 1957, were authorized by the Water Pollution Control Act Amendments
of 1956 (PL660) under the U.S. Public Health Service. The real
significance of this network is that it was established to monitor
pollution. Routine measurements included radioactivity, plankton
populations, coliform organisms, organic chemicals, a wide range of
biochemical, chemical and physical measurements, and trace elements.

Qutside the federal establishment, a myriad of state and local
organizations collect water quality data. A clearcut evolutionary
pattern is difficult to discern. Among these organizations are state
health departments and state water quality control boards, state water
resources agencies, a few irrigation districts, some city water
departments, and agricultura<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>