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SUSPENDED SEDIMENT AND THE PUBLIC INTEREST 
Suspended sediment is carried by flowing river water.

It settles out, for the most part, when water is impounded and 
slowed. This is in accordance with the laws of gravity, basic 
physics, and hydraulic phenomena.

Suspended sediment is a pollutant under national and 
state water quality legislation and regulations.

Suspended solids, which includes both organic and in
organic suspended sediment, and biochemical oxygen demand are 
the two pollutant constituents which receive the most attention 
and regulation from the water quality regulatory agencies. Water 
Quality Control Commission, Regulations for Effluent Limitations, 
Colorado Department of Health (April, 1975). (See them in the 
Appendix.) The proposed 1983 Colorado Water Quality Standards,
Water Quality Control Commission, Proposed Water Quality Standards for 
Colorado, Colorado Department of Health (April, 1977), under 
consideration by the Water Quality Control Commission (WQCC), 
list 25 milligrams per liter (mg/1) as a maximum concentration 
of man-added suspended solids in Colorado streams to be classified 
for cold or warm water biota, with a footnote reading as follows:

"25 mg/1 for stream segment attributable 
to municipal, industrial, agricultural, construc
tion (including highways), and reservoir draining."
The State of California has published Harold W. Wolf's

book, Water Quality Criteria, California State Water Resources
Control Board (1962). Under "Suspended Solids" on Page 279,
the book states that:

"The impact of man's activities, however, 
alters and augments the suspended solids in sur
face waters by the discharge of liquid wastes 
from communities and industries, by increased 
erosion from deforested and cultivated areas, 
by gravel workings and mine tailings, by steel 
mill wastes, and by dusts that are blown into 
streams."



Page 280 of Water Quality Criteria states the deleteri
ous effect of suspended sediment:

"c. Fish and Other Aquatic Life. Disregard
ing any possible toxic effects attributable to 
substances leached out by water, suspended solids 
raay kill fish and shellfish by causing abrasive 
injur ies; by clogging the gills and respiratory 
passages of various aquatic fauna; and by blan
keting the stream bottom, killing eggs, young, 
and food organisms, and destroying spawning beds. 
Indirectly, suspended solids are inimical to aqua
tic life because they screen out light and be
cause, by carrying down and trapping bacteria 
and decomposing organic wastes on the bottom, 
they promote and maintain the development of nox
ious conditions and oxygen depletion, killing 
fish, shellfish and fish food organisms, and re
ducing the recreational value of the water."

(Here, as in all the rest of this Appendix, except for headings
or where specifically noted, emphasis in quotes has been added
by amici.)

The American Society of Civil Engineers (ASCE) pub
lished Sedimentation Engineering in 1975.^ On Page 8 appears 
the following quote:

"Quality of Water. Sediment is not only 
the major water pollutant by weight and volume 
(United States Committee on National Water Re
sources, 1960), but it also serves as a catalyst, 
carrier, and storage agent of other forms of pollu
tion. Desirable qualities of water vary according 
to use and there are a few uses in which sediment 
in the water is desirable. Usually, however, 
the greater the sediment concentration, the poorer 
the quality. Sediment alone degrades water specifically 
for municipal supply, recreation, industrial consumption 
and cooling, hydro-electric facilities, and aquatic 
life. In addition, chemicals and wastes are assimilated 
onto and into sediment particles. Ion exchange 
occurs between solutes and sediments. Thus, sediment 
has become a source of increased concern as a 
carrier and storage agent of pesticide residue, 
absorbed phosphorus, nitrogen and other organic 
compounds, and pathogenic bacteria and viruses. 
Additional information is needed on the chemical 
and biological relationships of sediment. Studies 
are underway to determine more precisely the behavior 
of pesticides and other chemicals in soil, water, 
and other segments of the environment."

^Vanoni, Vito A. (Editor). Sedimentation Engineering.
ASCE Task Committee for the preparation of the Manual on Sedimenta
tion. New York, N.Y. (1975).
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Many billions of dollars are being spent by the U. S. 
Environmental Protection Agency and the Colorado Water Quality 
Control Commission. Suspended sediment is a pollutant which 
harms the public health, safety, and welfare. Regulations generally 
recognize a "natural" suspended sediment concentration which 
is part of an established regime to which the environment has 
adjusted. Yet, no one knows what the natural sediment concentra
tion of a particular stream would be without man's influence.

RIVER DYNAMICS AND SEDIMENT VARIABILITY 
A river constantly changes. It may be almost dry one 

day and flooding the next. In a drought year the annual flow 
may be a small percent of the next year's. The course of a river 
may change from one side of a valley to the other during a flood.
One day a river may support an active fishery, and by a flood 
like the 1976 Big Thompson Canyon flood, the fishery may be destroyed 
for years. Todd, Darryl, Big Thompson Fishery Rehabilitation, 
Colorado Division of Wildlife (December, 1976).

In addition to natural changes, man constructs dams, 
reservoirs, ditches, tunnels, water and sewage treatment plants, 
to make the river more predictable and manageable and to serve 
the public interest, health, safety, and welfare.

Man has always had to adjust to the vagaries of a chang
ing river whenever he settled on its banks. For 5,000 years 
Egyptian culture revolved around annual silt-laden floods ori
ginating on the Blue Nile in Ethiopia. Egyptians are now adjusting 
to the new Nile flow following construction of the Aswan Dam 
which controls the floods and collects silt in its reservoir.

The suspended sediment carried by a river varies from 
day to day as well as year to year. For a particular river basin 
and level of development, suspended sediment relates most direct
ly to stream discharge; that is, the higher the stream flow,
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the higher the suspended sediment concentration (expressed in 
milligrams per liter or parts per million), and total sediment 
load (in tons per day).

A detailed study of sediment on the Arkansas was done 
before the issuance of House Document 187, the plans adopted 
in the Fryingpan-Arkansas legislation. It is Appendix I "Sedimentation" 
to House Document 187, cited there at 44, part of Project Planning 
Report No. 7-8a.49-l January 1950, on file in the Regional Office,
Bureau of Reclamation, Denver, Colorado.

Regular sediment measurements by the U. S. Geological 
Survey began in October, 1964, for the Arkansas River near Portland.
U. S. Geological Survey, Water Resources Data for Colorado, Part 
2 Water Quality Records ([Annual] 1964-1974). Measurements of 
suspended sediment concentration for the Arkansas River near 
Portland, Colorado, from 1964 to 1974, is presented in Figure 1.

Note the high sediment concentrations which generally 
coincide with the spring-runoff, while during the low flow per
iods, the sediment, concentration, and load is also low.
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The sediment concentration and the total sediment load
in any river are highly variable and subject to both natural 
and man-made phenomena. The natural factors include the magni
tude of rainfall, the amount of snowmelt, and the erodibility 
of the solids in the drainage basin. The man-induced factors 
are the level and type of agricultural, industrial, urban, and 
transportation development and water use.

Sediments in a river basin are related to the degree 
and quality of land husbandry. For example, the North Platte 
River and the Roaring Fork River have good agricultural and for
estry practices, and a minimum of major highways and railroad 
rights-of-way. While mining activity has been high in Pitkin 
County, it is concentrated around the City of Aspen.

Figure 2 presents a five-year record of suspended sedi
ment concentration expressed in milligrams per liter of the North 
Platte and Roaring Fork. Colorado State Health Department, Storette 
Water Quality Data, Roaring Fork at Glenwood Springs and North 
Platte Below Cowdry, 1972-1977. Note the contrast between these 
rivers, which are close to the 25 mg/1 standard for 1983 man- 
added suspended solids, and the Arkansas river shown in Figure 1.
The North Platte River sediment concentrations are consistently 
very low; the Roaring Fork, usually low, but occasionally high.
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Thus, ditch or reservoir designs for the Colorado (see 
Figure 3 below), South Platte, or Arkansas Rivers might anticipate 
heavy sediment loads, but not for the North Platte, Roaring Fork, 
or other rivers draining a pristine or well-managed basin. Increased 
mining, sprawling subdivisions, or heavy highway and railroad 
construction, increase sediments.

A case study written for Harvard Business School use 
in 1976 by Mr. Lee White and Professor A. Marc O'Brien dealt 
with water quality and sediment pollution as it affected the 
Burlington Northern Railroad Timber Department.2 

White and O'Brien wrote:
"Montana— a state with little industry and 

much agriculture, forestry, and mining— has de
clared pollution from non-point sources, sediment 
in particular, as its number one water pollution 
problem * * *.

"In the states with large commercial timber 
operations, forestry has long been identified 
as a potential source of non-point pollution.
* * * Logging road construction, timber harvest 
and site preparation for reforestation 'have the 
greatest potential for temporarily increasing 
the contribution of pollutants (chiefly sediment) 
to surface waters.' * * * as sediment levels build, 
stream temperatures are also known to rise."
How much of the sediment load of the Arkansas River

in Colorado is due to former poor forestry practices is unknown,
but it is believed to be a substantial part.

A RESERVOIR IS A SEDIMENT TRAP 
The suspended-sediment capacity of a river is directly 

related to its velocity and slope. All lakes and reservoirs 
decrease the flow, slope, and sediment-carrying capacity of the 
river. The suspended sediment, whether silt, sand, gravel, or 
plant debris, settles to the bottom, and slowly fills the lake.
This filling ages the lake from a deep lake to a shallow lake, 
marsh, and finally meadow. The rate of aging is partially dependent

2White, Lee and A. Marc O'Brien. Burlington Northern, Inc. 
Timber Land Department: Water Quality Regulations. Harvard Business 
School (1976).
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upon the sediment inflow, but happens, eventually to all lakes.
The filling of older reservoirs was one reason for building Pueblo
Reservoir as a new sediment trap.

Figure 3 presents a twenty year record of the average
monthly suspended sediment concentration in the Colorado River
at Lee's Ferry, Arizona, showing the situation before and after

3storage began behind the Glen Canyon Dam.
The dam is 16 miles upstream from Lee's Ferry. Note 

the fluctuation and high levels of suspended sediment before 
storage began in March, 1963, and the consistently high quality 
water afterwards. Note also the different scales in Figures 2 
and 3. In Figure 1 for the Arkansas most years have some period 
in which sediments exceed 1000 mg/1. In Figure 2 for the North 
Platte and Roaring Fork, most years do not exceed 100 mg/1.
In Figure 3 for the Colorado, until 1963 half of the years exceeded 
10,000. Where could this Court draw the line for cases where 
complaints about sediment would vary between 100 mg/1 and 10,000 
mg/1. Reservoirs are always sediment traps, cleaning up the 
lower stream.

U.S. Geological Survey. Water Resources Data for Arizona, 
Part 2, Water Quality Records (Annual) 1964-1974; U.S. Geological 
Survey. Quality of Surface Waters of the United States, Parts 
9-14 (Annual) 1953-1963. Water Supply Papers.
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In Water and Metropolitan Man, the American Society
of Civil Engineers, shows that one of the purposes of storing
water for city use is to reduce sediments in order to improve 

4water quality.
"Uses and Objectives of Detention Storage:

"1. Reduction of flood damage 
"2. Downstream hydrograph control 
"3. Water-oriented recreation 
"4. Water Supply 
"5. Water quality improvement

a. Sediment and debris removal
b. Low-flow augmentation 

"6. Ground water recharge
"7. Social impact
"8. Minimization of storm sewer-related facilities 

cost
"9. Reduction of long-term depreciation rate 
"10. Flood plain encroachment."

WATER RIGHT APPROPRIATIONS UNDER DIFFERENT SEDIMENT REGIMES
Most of the dependable water of the State of Colorado 

for direct flow use was appropriated approximately 100 years 
ago. Then the farmer used an ox and the miner a pick. Horses 
pulled wagons to villages, served by water dippers and outhouses. 
Beavers built the dams. Now air-conditioned tractors plow hun
dreds of acres a day, miners tear down mountains and fill up 
valleys, freeways cross mountain passes, and skirt giant reser
voirs and huge water treatment plants. No wonder sediment levels 
and pollution have to be reduced back toward earlier levels.

The study of sediments and other water pollutants is 
new for the most part.

Regular sediment measurements by the U.S.G.S. did not 
start until 1962 in Colorado. No one knows accurately the levels 
of sediment of the Arkansas River in the early days of Colorado's 
history when the main body of direct flow water was appropriated.

The first appropriations for water rights in the streams 
of the Eastern Slope were generally made in the early 1860's. 4

4Jones, D.E. and S.W. Jens (Co-chairman). Water and Metropolitan 
Man. Conference conducted by the Engineering Foundation and 
ASCE. (1969).
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The non-Indian population was approximately 35,000. University 
of Northern Colorado, A Century of Colorado Census, Greeley, 
Colorado (1976). Mining was just beginning in the mountain water
sheds, and the tailing piles and slag heaps had not yet begun 
to accumulate. Concentration of sediment and the amount of erosion 
were far lower than today.

Steinel wrote about changing stream characteristics 
in Colorado in History of Agriculture in Colorado, 1858-1925.
On Page 217, he states:

Streams Changed Their Character
Changes that have occurred in the character 

of the Fountain, the Purgatoire and the Chico, 
due to the removal of protective forests on upper 
reaches of these streams and the ground cover 
adjacent to them, were described by Professor 
Carpenter in his testimony. He declared that 
the Fountain could once be spanned by an ordinary 
log, but that now it was several hundred feet 
wide. He said the same of the Purgatoire, and 
of the Chico that it had cut a deep channel into 
the plans. He said there were many little chan
nels east of Pueblo that now are ten, fifteen 
or twenty feet deep, with vertical sides, cutting 
up the plains into a great many sections difficult 
to cross, which were not of that character in 
the early times. They were not channels at all 
then, but simply depressions.

Deforestation Responsible.— "And these have 
been some of the changes," Carpenter declared,
"that have taken place, due to the denudation 
of the forests and the grazing off of the grasses, 
both of which were protective."

This has had the effect of modifying the 
flow of the Arkansas, according to his statement.
"In the forest areas particularly the cutting 
off of the forests has not only changed the char
acter, but has decreased the flow because of the 
wind effects; that is, by permitting the snow 
to evaporate. On the plains I am not quite so 
sure as to the sum of these influences; that is, 
whether it has so decreased the total quantity, 
but it certainly has changed the character of 
the water supply of the plains. "

The Pueblo Flood.— That testimony was given 
in 1904. The disastrous Pueblo flood of 1921 
owed some of its volume to the causes here described. 
This flood caused considerable loss of life, and
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damage to the City of Pueblo and surrounding farm 
lands running into the millions. Foresters who 
examined the feeder streams after that flood were 
of the opinion that its severity was augmented 
by the fact that adjacent ground had been denuded 
of brush and grass and the drainage area at the 
headwaters stripped of trees. Entire farms were 
covered with silt, and reclamation of this land 
after the flood became a task requiring several 
years. Thus in the course of development physical 
features of the landscape, the very geography 
of the country, have been altered by the hand of man.
A general conclusion drawn from Steinel's work is that 

the sediment concentration of the Arkansas River has risen mar
kedly since the days of the early water appropriations. How 
much it rose cannot be identified with accuracy. Development 
of a storage reservoir, such as Pueblo Reservoir on the Arkansas, 
decreases the sediment concentration downstream. How close the 
reservoir brings the sediment concentration of the downstream 
river to the early conditions is not known.

Post-reservoir sediment concentrations are closer to 
1870 concentrations than were 1960 concentrations, after nearly 
100 years of deforestation, mining and drainage basin development. 

WATER USERS HAVE DIFFERENT WATER QUALITY NEEDS 
Different water users want different water quality.

It is for this reason that the Colorado Water Quality Commission 
has established various classifications of streams ranging from 
the warm water fishery to body contact recreation. The proposed 
Stream Water Quality Standards of the Colorado Department of 
Health, 1977, include the following classes:

Recreation
. Primary Contact 
. Secondary Contact 

Aquatic Life
. Cold Water Biota 
. Warm Water Biota 

Agriculture
. Irrigation and Stock 

Water Supply. Municipal and Private Ground Water Supplies 
. Municipal Potable Surface Water

- 1 0 -



Municipal, domestic, industrial, and recreational water 
users all prefer to use water with low suspended sediment concen
trations, low dissolved solids, and low counts of bacteria.
When nitrogen in the form of nitrate exceeds 10 mg/1, it is no 
longer suitable for municipal use under state and federal health 
regulations. Industries prefer clean water with low sediment 
content and low dissolved solids. The ASCE, Vanoni, Vito A. (Editor), 
Sedimentation Engineering, ASCE Task Committee for the preparation 
of the Manual on Sedimentation, New York, N.Y., (1975), says:

Sediment in transport affects the quality of water 
and its suitability for human consumption or use in 
various enterprises. Some industries cannot tolerate 
even the smallest amounts of sediment in water used 
for certain manufacturing processes, and the public 
pays a large price for removing sediment from water 
and in everyday life.
The Colorado Division of Wildlife, as well as many 

avid sportsmen, deal with fishery streams. They know that sus
pended sediment can kill fish and shellfish by clogging their 
gills and respiratory passages, destroy food organisms, and des
troy spawning beds. High suspended sediment concentrations also 
reduce other recreational values of the water.

For agricultural use of water, ASCE states:
In fact, the processes of sedimentation can create 
severe problems. Erosion, besides producing harmful 
sediment, may cause serious on-site damage to agricultural 
land by reducing fertility and productivity of soils.

Vanoni, Vito A., (Editor), Sedimentation Engineering. Irrigators
using more efficient sprinkler or drip irrigation need clean
water to avoid having sprinkler heads and drip orifices clogged.

Some agricultural irrigators may find benefits in water
having a high nitrogen content because it is a crop nutrient.
If these irrigators have ditch cleaning problems and related
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costs, they may prefer water with low sediment content. A few 
irrigators, like the Bessemer, have leaky ditches, and they may 
prefer water with high sediment content.

The Arkansas River is now classified as for warm 
water fisheries. Under the new standards of the Water Quality 
Control Commission, the Arkansas will be classified as Water 
Supply because of the city of Pueblo intake, as Agricultural, 
and for Aquatic Life. Portions of the river can be expected 
to be classified for recreation uses as well.

Pueblo Reservoir on the mainstem of the Arkansas River 
assists the State of Colorado in meeting stream water quality 
objectives for almost all of the various types of uses made of 
the water.

SETTING SEDIMENT STANDARDS IN RIVERS IS COMPLEX
In 1974, Colorado State University (CSU) convened a 

21-member group of laymen and sediment experts to deal with the 
subject "Research Needs as Related to the Development of Sediment 
Standards in Rivers." The summary of the workshop was published 
with a position paper in March, 1975, by CSU under a Department 
of Interior grant.^

On Page 30 of the resulting report the author states:
If indeed it is the purpose of standards 

for the sediment transport in rivers and streams 
to maintain the geomorphic and biotic equilibrium 
(or to re-establish such an equilibrium), we are 
faced with an almost insurmountable task.

Standards must be set and enforced at the 
small streams else it becomes impossible to locate 
excessive sediment sources. Such standards need 
to be very sophisticated and must relate to the 
full grain size distribution of the moving sedi
ment for geomorphic and biotic reasons.
Then, on Page 13, the position paper describes the

impact of sediment on aquatic biota in the following manner: 5

5Gessler, Johannes. Research Needs as Related to the Development 
of Sediment Standards in Rivers. Colorado State University,
Ft. Collins, Colorado (March 1975).
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Sediment and Biota in the Rivervariety of ways 
Accumulation of 
stream beds may and the habitat 
the food supply

_____  It is in a great
affects the stream biota, 
sand on gravel and rubble 
spawning grounds of fish 

insects which form 
similar importance

that sediment 
silt and fine 
eliminate the 
of many aquatic 
for the fish. Of

are the river bed characteristics like dunes and ripples 
since again they form preferred spawning grounds. 
Changes in the overall concentration may well eliminate 
or create dunes. Suspended sediment causes turbidity 
which reduces light penetration into the water and, 
therefore, reduces photosynthesis again significantly affecting the entire biota. Fish can tolerate high 
turbidities for short periods of times. But since 
fish productivity ultimately depends upon plant life 
and bottom fauna, any effects on those will eventually 
affect the fish biota.
The paper clearly emphasizes the need for controlling

sediment loads on Pages 8 and 9.
Quite clearly in the case of sediment move

ment we are quickly approaching a situation of 
multiple point control: farm production requires 
minimizing soil losses, recreational groups demand 
elimination of suspended sediment, considered 
to be a pollutant, biologists realize the signifi
cant effect of suspended and bed load on the stream 
biota but have at this time apparently insufficient 
data to enter their demands for sediment control, 
yet are convinced of its necessity, and the mor
phologists (geologists and engineers) are just 
about to understand the extreme complexity of 
morphologic equilibrium and the devastating changes 
which can occur if the equilibrium is changed 
at some point in space and time.

DIVERSIONS AND SANDOUTS
Immediately below the river diversion works, most ditches 

have wasteways and sandouts. It is normal practice for irriga
tors to flush the upper end of their ditches because of sediment 
accumulations and resulting ditch clogging.

Every ditch diversion tends to increase the sediment 
concentration of the river water downstream because water is 
taken, but not a proportional amount of the sediment. Some return 
flow also introduces new sediment. Downstream diverters have 
more problems than upstream diverters because the sediment con
centration is increased. This is best dramatized by the Rio 
Grande in New Mexico where there is not enough water left in
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the stream to carry the sediment. The bed of the Rio Grande 
is rising in most places as a result. At Albuquerque the stream 
bed is higher than portions of the city. High sediment concentrations 
in the Rio Grande have created the need for large federal expenditures 
in New Mexico to mitigate the adverse effects of increasing sediment 
concentrations due to the irrigators taking the water, but not 
the river sediment.

A reservoir, as a sediment trap, assists most users
of water.

THE TOTAL DISSOLVED SOLIDS DILEMMA ON THE COLORADO 
AND ARKANSAS RIVERS: AN ANALOGOUS PROBLEM

About 100 years ago when the appropriation of water 
rights in the Arkansas and Colorado Basins began, the total dis
solved solids (TDS) concentration was relatively low. Few exten
sive water users, diversions and reservoirs existed to concen
trate the dissolved solids in the water.

Presently, the TDS levels in the Arkansas and Colorado 
Rivers continually rise downstream. McGregory, Dr. Robert F., 
Salinity May Stop Colorado From Using Its Own Colorado River 
Water, Wright Water Engineers, Denver, Colorado (1975). This 
rise is due to irrigation runoff, seepage, reservoir evaporation, 
and natural causes. Figures 4 and 5 illustrate this increase 
in TDS in the Colorado and Arkansas Rivers.

Note that the TDS concentration in the Arkansas River 
reaches nearly 4,000 mq/1 at the Colorado-Kansas border. In 
the Colorado River at the Arizona-Mexico border the concentration 
reaches over 1,000 mg/1. By the state line, the Arkansas is 
far worse than the Colorado at the national border.
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Figure 5



High salinity delays seed germination and reduces the 
crop yield. In the Arkansas Valley alone it is estimated that 
about $30 million per year is lost as a result of high salinity 
levels in the irrigation water. Miles, Donald L., Salinity in 
the Arkansas Valley of Colorado, Colorado State University for 
Environmental Protection Agency (May, 1977).

If irrigators are entitled to the same water quality 
as at the time of first appropriation, then downstream appropria- 
tors on both the Arkansas and Colorado Rivers are entitled to 
low TDS. This entitlement would in effect prevent upstream irri
gation or require expensive desalination plants. For the Colorado 
River the U. S. Government has agreed to assist the Mexican Govern
ment in finding a partial solution to the TDS problem. However, 
the TDS will never be as low as when the Mexicans began their 
irrigation many years ago.

We suggest that to give a Colorado appropriator a right 
to a particular quality of water in regard to total dissolved 
solids would lead to economic and water chaos and be impossible 
to administer.

The same would hold true for suspended solids, i .e., 
suspended sediment. Would the State Engineer attempt to reforest 
the drainage basin and remove the mine tailings to reduce the 
sediment concentration for one appropriator, or would he attempt 
to remove existing dams to increase the sediment for another?

STATEWIDE IMPACTS
Water Resource Development Impacts

If appropriators are entitled to a specific water quality 
as well as quantity, new storage projects would be prevented 
and existing on-stream storage might have to be removed. This 
would force reverting to a flow-through system without the benefit 
of storage. Storage allows the more efficient use of the water
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by storing water in times of plenty for use during times of shortage. 
Water conservation and management is a way of life in Colorado 
and the West.

Each diversion and the return flow changes the water 
quality of a particular stream. A policy of granting a specific 
water quality to an appropriator requires the maintenance of 
status quo with respect to the existing water quality. For this 
reason transfers of water rights or changes in point of diversion 
would be precluded because of changes in water quality to other 
appropriators downstream.

In the agricultural sector development and implementation 
of improved irrigation techniques and runoff control would be 
inhibited because of possible water quality changes. In the 
municipal sector innovative wastewater treatment methods and 
sewage effluent exchange projects would be inhibited or eliminated. 
Urban Development Impacts

A policy of granting a specific water quality to an 
appropriator which requires maintenance of the status quo with 
respect to water quality would prohibit most new construction 
or urban development. Construction and urban development in
crease suspended sediment and other pollutants below them. Berry, 
Brian J. L. and Frank E. Horton, Urban Environmental Management 
Planning for Pollution Control, Prentice-Hall, Inc., Englewood 
Cliffs, New Jersey (1974).

CLEAN WATER ANALOGY
Granting a specific water quality to an appropriator 

would conflict with the 1972 Federal Water Pollution Control 
Act Amendments. Because of this Act some municipalities are 
installing wastewater treatment systems beyond secondary treatment 
to remove ammonia, nitrogen, and phosphates from the water.
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However, irrigators would not normally want these pollutants 
removed because of their fertilizer value. For this reason, 
granting a specific stream water quality to an appropriator could 
hinder wastewater cleanup efforts.

Figure 6 illustrates the rise in the total phosphorus 
concentration in the South Platte River after the wastewater 
discharge from the Denver Metropolitan Sewage Treatment Plant. 
(Colorado State Health Department, Storette Water Quality Data, 
South Platte River above Littleton and South Platte River at 
Henderson, 1974-1977.) The total phosphorus concentration is 
measured at two sites on the South Platte River. The first site 
is above Littleton. Note the low concentrations in the river 
at this point. The second site is at Henderson after the sewage 
effluent discharge has entered the river. The total phosphorus 
concentration is consistently 10 to 20 times greater at this 
site than above Littleton. Under PL 92-500 this additional phos
phorus from the sewage discharge is to be eventually removed. 
However, irrigators might stop this cleanup from occurring be
cause of its value to them.

Similarly, efforts to control point and non-point pollu
tion, i.e., industrial and municipal effluent, urban runoff and 
agricultural runoff, would be stymied. Granting a specific water 
quality to one ditch would not only conflict with federal laws 
and clean water goals but would also conflict with the State's 
stream and effluent standards.
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RESPONSIBILITY OF USER TO BE EFFICIENT 
Colorado water law demands efficient means of diversion.

High seepage loss in a ditch reflects an inefficient means of 
diversion. Seepage losses are proportional to the wetted perimeter, 
depth of flow, length of the ditch, and permeability of the soils.
U. S. Soil Conservation Service, SCS National Engineering Handbook, 
Section 15, Irrigation, Chapter 3, Planning, Farm Irrigation 
Systems, U. S. Department of Agriculture (1967).

In the U. S. Department of Agriculture 1955 Yearbook, 
Lauritzen wrote on the subject of inefficient canals. Lauritzen, C. W. 
"Ways to Control Losses from Seepage." The Yearbook of Agriculture 
1955 - Water, U. S. Department of Agriculture (1955). He says:

Considering the importance of water, it is 
worth emphasizing again that about one-third of 
all water diverted for irrigation is lost in conveying 
it to the land and that another third percolates 
too deeply or runs off during the process of application 
to the land. Some loss is a legitimate accessory 
to use, but losses of this order cannot long be 
tolerated.

The major part of loss in conveyance can 
be attributed to seepage, which can largely be 
eliminated by lining the irrigation canals. Other 
conveyance losses, such as operational wastes, 
can be reduced by better management.

Earth materials vary in their water-trans
mitting properties. Some coarse-textured mater
ials are a million times more permeable than fine- textured soils. Within limits and with some ex
ceptions permeability increases with the increase 
in the size of the particles of the material.
Lauritzen goes on to discuss sedimentation as a means

to seal canals as follows:
Sedimentation is another— but unsatisfactory 

— method of reducing seepage from canals with 
earth. It does not cut loss enough, and its effective
ness is temporary, because the sealing material 
is removed from the surface by scouring and the 
sealing effect is destroyed when it dries.
Inefficient irrigation techniques cause excessive water

losses to seepage and deep percolation as well as runoff water
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quality problems. Sprinkler and drip irrigation have a higher 
field irrigation efficiency than other irrigation methods normally 
used in Colorado. Irrigation methods are compared below. Ditch 
losses to the point of application are not included in the efficiency 
percentage.

FIELD IRRIGATION EFFICIENCIES6 
Efficiency (%)

Contour ditch (flood irrigation) 40-60
Furrow 45-70
Spr inkier 70-80
Drip 80-90

Note that sprinkler and drip irrigation are approx
imately twice as efficient as flood irrigation. This reduces 
water quality problems of salinity, nitrates, and phosphates.

CONCLUSIONS
In the administration and management of water resources 

there is no basis for maintaining high suspended sediment concen
tration for the benefit of certain appropriators. Suspended 
sediment is a pollutant. Clean, high quality water is in the 
public interest. It is contrary to the public interest to main
tain silt-laden waters to serve one water user while the public 
needs and demands clean water.

To attempt to maintain a suspended sediment concentra
tion equal to the point in time when one's appropriation was 
made is impossible. Many appropriators would have different 
sediment concentration standards, because of the changing rates 
at which upstream erosion occurred due to land use practices 
in the early days. The first settlers and appropriators from 
1859 and 1860 found a different suspended sediment content in 
the rivers than did those settlers and appropriators who followed 
during subsequent decades.

Upper Colorado Region Comprehensive Framework Study, 
Appendix 10, Irrigation and Drainage Study. State and Federal 
Interagency Workgroup (1971).
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XVI, sec. 5, Colorado Constitution 
and

XVI, sec. 6, Colorado Constitution

IRRIGATIO NSection 5. Water of streams public property. The water of every natural stream, not heretofore appropriated, within the state of Colorado, is hereby declared to be the property of the public, and the same is dedicated to the use of the people of the state, subject to appropriation as hereinafter provided.Section 6. Diverting unappropriated water - priority preferred uses. Theright to divert the unappropriated waters of any natural stream to beneficial uses shall never be denied. Priority of appropriation shall give the better right as between those using the water for the same purpose; but when the waters of any natural stream are not sufficient for the service of all those desiring the use of the same, those using the water for domestic purposes shall have the preference over those claiming for any other purpose, and those using the water for agricultural purposes shall have preference over those using the same for manufacturing purposes.

C.R.S. 1973, § 37-92-103 (3), (4), (12), (13)

37-92-103. Definitions. As used in this article, unless the context otherwise requires: 3 4 * * * * * * * 12 13
(3) "Appropriation”  means the application of a certain portion of the waters of the state to a beneficial use.(4) “ Beneficial use”  is the use of that amount of water that is reasonableand appropriate under reasonably efficient practices to accomplish without waste the purpose for which the appropriation is lawfully made and, withoutlimiting the generality of the foregoing, includes the impoundment of waterfor recreational purposes, including fishery or wildlife. For the benefit and enjoyment of present and future generations, "beneficial use”  shall alsoinclude the appropriation by the state of Colorado in the manner prescribedby law of such minimum flows between specific points or levels for and onnatural streams and lakes as are required to preserve the natural environmentto a reasonable degree.(12) “ Water right”  means a right to use in accordance with its priority a certain portion of the waters of the state by reason of the appropriation of the same.(13) "Waters of the state”  means all surface and underground water in or tributary to all natural streams within the state of Colorado, except waters referred to in section 37-90-103 (6).
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C.R.S. 1973, § 25-8-101, et seq. 
(Colorado Water Quality Control Act)

C.R.S. 1973, § 25-8-102 
C.R.S. 1973, § 25-8-103(11) 
C.R.S. 1973, § 25-8-103(12) 

C.R.S. 1973, § 25-8-501 (as amended)

25-8-101. Short title. This article shall be known and may be cited as the "Colorado Water Quality Control A ct".Source: R & R E . L . 73. p. 709, § 1; C .R .S . 1963, § 66-28-101.
review. For nolo. " A  Survey of 

C 'olonulo Wuter L a w ",  see 47 Den. L.J. 226 
(1070).25-8-102. Legislative declaration. (1) It is declared that pollution of state waters constitutes a menace to public health and welfare, creates Dublic nui- s.uices. is harmful to wildlife and aquatic life, and impairs domestic, agricultural. industrial, recreational, and other beneficial uses of state waters and the problem of water pollution in this state is closely related to the problem of water pollution in adjoining states.(2) It is further declared to be the public policy of this state to conserve state waters and to protect, maintain, and improve the quality thereof for public water supplies, for protection and propagation of wildlife and aquatic life, and for domestic, agricultural, industrial, recreational, and other beneficial uses; to provide that no pollutant be released into any state waters without first receiving the treatment or other corrective action necessary to protect the legitimate and beneficial uses of such waters; to provide for the prevention, abatement, and control of new or existing water pollution; and to cooperate with other states and the federal government in carrying out these objectives.(3) It is further declared that protection of the quality of state waters and the prevention, abatement, and control of water pollution are matters of statewide concern and affected with a public interest, and the provisions of this article are enacted in the exercise of the police powers of this state for the purpose of protecting the health, peace, safety, and general welfare of the people of this state.(4) This article and the agencies authorized under this article shall be the final authority in the administration of water pollution prevention, abatement, and control. Notwithstanding any other provision of law, no department or agency of the state, and no municipal corporation, county, or other political subdivision, having jurisdiction over water pollution prevention, abatement, and control, shall issue any authorization for the discharge of pollutants into state waters unless authorized to do so in accordance with this article.Source: R &  R E , L . 73, p. 709, § 1; C .R .S . 1963, § 66-28-102.25-8-103. Definitions. As used in this article, unless the context otherwise requires:(11) "Pollutant”  means dredged spoil, dirt, slurry, solid waste, incinerator residue, sewage, sewage sludge, garbage, trash, chemical waste, biological nutrient, biological material, radioactive material, heat, wrecked or discarded equipment, rock, sand, or any industrial, municipal, or agricultural waste.(12) "Pollution”  means the man-made, man-induced, or natural alteration of the physical, chemical, biological, and radiological integrity of water.
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2S-8-501. Permits required for discharge of pollutants - administration. (1)No person shall discharge any pollutant into any state water from a point source without first having obtained a permit trom the division for such discharge. Each application for a permit duly filed under the federal act shall be deemed to be a permit application filed under this article, and each permit issued pursuant to the federal act shall be deemed to be a temporary permit issued under this article which shall expire upon expiration of the federal permit.(2) The division shall examine applications for and may issue, suspend, revoke, modify, deny, and otherwise administer permits for the discharge of pollutants into state waters. Such administration shall be in accordance with the provisions of this article and regulations promulgated by the commission.(3) The commission shall promulgate such regulations as may be necessary and proper for the orderly and effective administration of permits for the discharge of pollutants. Such regulations shall be consistent with the provisions of this article and with federal requirements, and shall be in furtherance of the policy contained in section 25-8-102, and may pertain to and implement, among other matters, permit and permit application contents, procedures, requirements, and restrictions with respect to the following:(a) Identification and address of the owner and operator of the activity, facility, or process from which the discharge is to be permitted;(b) Location and quantity and quality characteristics of the permitted discharge;(c) Effluent limitations and requirements for treatment prior to discharge;(d) Equipment and procedures required for mandatory monitoring as well as record-keeping and reporting requirements;(e) Schedules of compliance;(f) Procedures to be followed by division personnel for entering and inspecting premises;(g) Submission of pertinent plans and specifications for the facility, process, or activity which is the source of a waste discharge;(h) Restrictions on transfers of the permit;(i) Procedures to be followed in the event of expansion or modification of the process, facility, or activity from which the discharge occurs or the quality, quantity, or frequency of the discharge;(j) Duration of the permit, not to exceed five years, and renewal procedures;(k) Authority of the division to require changes in plans and specifications for control facilities as a condition for the issuance of a permit;(l) Identification of control regulations over which the permit takes precedence and identification of control regulations over which a permit may never take precedence;(m) Notice requirements of any intent to construct, install, or alter any process, facility, or activity that is likely to result in a new or altered discharge;(n) Effectiveness under this article of permit applications submitted to and permits issued by the federal government under the federal act.(4) The commission may authorize temporary permits to be issued by the division pending completion of review procedures otherwise required prior to issuance of a permit, but no temporary permit may be issued for more than a period of two years nor shall any temporary permit be renewed.(5) Nothing in any permit shall ever be construed to prevent or limit the application of any emergency power of the division.(6) Every permit issued for a sewage treatment works shall contain such terms and conditions as the division determines to be necessary or desirable to assure continuing compliance with applicable control regulations. Such terms and conditions may require that whenever deemed necessary by the division to assure such compliance the permittee shall:(a) Require pretreatment of effluent from industrial, governmental, or commercial facilities, processes, and activities before such effluent is received into the gathering and collection system of the permittee; and(b) Prohibit any connection to any municipal permittee's interceptors and collection system that would result in receipt by such municipal permittee of any effluent other than sewage required by law to be received by such permittee;
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(c) Include specified terms and conditions of its permit in all contracts for receipt by the permittee of any effluent not required to be received by ;i municipal permittee;(d) Initiate engineering and financial planning for expansion of the sewage treatment works whenever throughput and treatment reaches eighty percent of design capacity;(e) Commence construction of such sewage treatment works expansion whenever throughput and treatment reaches ninety-five percent of design capacity or, in the case of a municipality, either commence such construction or cease issuance of building permits within such municipality until such construction is commenced, except that building permits may continue to be issued for any construction which would not have the effect of increasing the input of sewage to the sewage treatment works of the municipality involved;(f) Inclusion of the requirements authorized by paragraph (d) of this subsection (6) shall be presumed unnecessary to assure compliance upon a showing that the area served by a governmental sewage treatment works has a stable or declining population; but this provision shall not be construed as preventing periodic review by the division should it be felt that growth is occurring or will occur in the area.(7) Every permit issued for a discharge frorrt any facility, process, or activity that includes any dam, settling pond, or hazard within or related to its system shall include such terms and conditions as the division determines necessary to prevent or minimize the discharge of any pollutant into any state waters in potentially dangerous quantities.(8) Repealed. L . 75, p. 883. § 2.
Source: (1) amended and (8) repealed. L . 75. pp. 879, 883. § § 2. 2.
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COLORADO DEPARTMENT OF HEALTH

4210 E A S T  1 1 T H  A V E N U E • D E N V E R ,  C O L O R A D O  802 20 • P H O N E  388 -6111
Edward C. Dreyfua, M.D., H.F.H.,Executlr* Director

NOTICE OF FINAL ADOPTION

' Pursuant to the provisions of Section 24-4-103, Colorado Revised Statutes, 1973, as amended
NOTICE i8 hereby given that on March 18, 1975 , the Colorado 
Water Quality Control Commission adopted certain rules subse
quent to public hearings held pursuant to and in accordance with due and proper legal notice.
The Commission, after hearing all interested persons present, 
adopted the rules captioned as follows:

1. Regulations for Effluent Limitations
2. Regulations Prohibiting the Operation 

of A Sewage Treatment Works For Which 
a Site Approval Has Not Been Obtained

3. Regulations Prohibiting the Discharge of 
Certain Wastewaters to Storm Sewers and 
Prohibiting Certain Connections to Storm 
Sewers

Copies of said rules, as adopted by the Commission, are attached 
and made a part of this Notice.
The effective date of said rules will be twenty (20) days after 
the date upon which this Notice is published.
Dated this 1st day of August, 1975, at Denver, Colorado.

Water Quality Control Commission
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iadq department of health
r Quality Control Commission 
E. 11th Avenue 
»r, Colorado 80220

ted: March 18, I975
:tive: August 21, 1 975

REGULATIONS
FOR

EFFLUENT LIMITATIONS

100. AUTHORITY. The Water Quality Control Commission is directed by C.R.S. 
25-8-205, as amended, to promulgate control regulations, to describe prohibi
tions, standards, concentrations, and effluent limitations on the extent of 
specifically identified pollutants that any person may discharge into any 
specified class of state waters.

200. REGULATIONS. * *

(1) These effluent limitations for the discharge of wastewaters shall 
pertain to all wastewater discharges, except storm runoff waters and 
agricultural return flows, into any state waters. "State waters" means 
any and all surface or subsurface waters which are contained in or flow 
in or through this state, except waters in sewage systems, water in 
treatment works of disposal systems, water in potable water distribu
tion systems, and all water withdrawn for use until use and treatment 
have been completed.

(2) No person (except as provided in subparagraph (3) below) shall dis
charge any wastewaters into any state waters if such wastewaters violate 
any of the specific limitations contained in paragraph 300 below, appli
cable to such wastewaters, unless the discharge is covered by a discharge 
permit containing a compliance schedule which will bring the discharge in
to compliance with the effluent limitations, according to a planned sched
ule.

*

(3) At such time as effluent limitation guidelines are promulgated by 
the Commission for an industry pursuant to Section 25-8-205(2)(d), C.R.S. , 
as amended, such industry shall be subject to those guidelines and shall 
not be subject to effluent limitations set forth below in paragraph 300.
If the Commission has not so promulgated effluent limitation guidelines 
for any particular Industry but that Industry Is subject to effluent limi
tation guidelines promulgated by the United States Environmental Protection 
Agency pursuant to the Federal Water Pollution Control Act of 1972, an ef
fluent from these Industries shall be subject to the applicable EPA guide
lines and shall not be subject to the effluent limitations of paragraph 
300 below.

( k ) The effluent limitations set forth below, or promulgated according 
to subparagraph (3) above, are also subject to being superseded or aug
mented when it is found that stricter limitations are required in order 
to maintain water quality or to bring a receiving water up to its pres
cribed water quality standards.

- 1 -
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.UEHT LI KITATIONS

300. SPECIFIC LIMITATIONS FOR THE DISCHARGE OF WASTES.

PARAMETERS PARAMETER LIMITATIONS

7-Day Average ' 30-Day Average

BOD5 kS mg/1* 30 mg/l*

Suspended Sol ids kS mg/1* 30 mg/1*

Fecal Coliform
As determined by the Division of Administration 
of the State Health Department to protect public 
health in the stream classification to which the 
discharge is made

Residual Chlorine Less than 0.5 mg/1**

pH 6.0 - 9.0**

Oi 1 and Grease 10 mg/1 and there shall be no visible sheen**

*Analyses of wastewater discharges for BODc; and suspended solids shall be 
based on the following:

(a) Samples: If samples are taken at the outfall of a final 
quiescent pond, with at least k 8 hours detention, the sample 
may be a grab sample. In all other plants, samples shall be 
a composite sample, comprised of a minimum of four grab sam
ples taken approximately two hours apart.

(b) 7-Day Average: The arithmetic mean of a minimum of three 
samples taken on separate days in a 7"day period.

(c) 30-Day Average: The arithmetic mean of a minimum of three 
or more samples collected in separate calendar weeks during a 
30-consecutive-day period with a minimum of 20 days occurring 
between the first and last sample days.

(d) In addition to the above effluent limitations, the arith
metic mean of the values for effluent samples collected in a 
period of 30 consecutive days shall not exceed 15 percent of 
the arithmetic mean of the values for influent samples col
lected at approximately the same time during the same period 
(85 percent removal).

(e) These numerical limits and sampling requirements have been 
set with the inherent variability of the analytical procedures 
taken into consideration.

**A single grab sample shall be used for residual chlorine, pH, and oil and 
grease.

- 2 -
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;;;jORADO department of health:mer Quality Control Commission 
CIO E. 11th Avenue 
leaver, Colorado 80220
-:ril 11, 1977

DRAFT #6
P R O P O S E D  ............

WATER QUALITY STANDARDS FOR COLORADO

AUTHORITY: These standards are promulgated pursuant to Sections 25-8-202(1)
(b) (c) ; 25-8-203; 25-8-204; 25-8-205(3), C.R.S. 1973, as amended.
PURPOSE: The standards are the foundation for the classification of the waters 
of the State of Colorado, as defined in the Water Quality Control Act and are 
intended to implement the state act by maintaining and enhancing the quality 
of the state's waters. Standards are chosen in accordance with the best avail
able knowledge to insure the suitability of Colorado's waters for beneficial 
uses including public water supplies, darestic, agricultural, industrial, and 
recreational uses, and the protection and propagation of terrestrial and aquatic 
life. They are further intended to be consistent with the 1958 goals and the 
1983 objectives of the Federal Water Pollution Control Act Amendments of 1972, 
which are stated in Section 101 thereof. These standards shall be construed in 
a manner consistent with these purposes and shall be considered the numerical 
'implementation of the 1983 objectives.
INTRODUCTION
Part I of these Water Quality Standards presents a system which establishes 
beneficial use categories together with numerical criteria which define the 
conditions necessary to maintain such beneficial uses. Part II implements the 
standards by applying the system to specific waters of the state, including 
surface and ground waters. Whenever a specific stream segment or body of 
water receive a classification for one or more of the uses, the corresponding 
numerical criteria become applicable. Water quality standards shall be reviewed 
not less than once every three years and revised where appropriate as required

1,0,10,73
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PARAMETER

IW CRI  AT Io r iA I

Primary Contact
((noesi ion)

Secondary Contactl i l ü c r é â t  io iw  I o t her  than P r i ;na r y )_

AOHAMf ( I M

W j I'm  Water 
Il i • » t d

AI,H I 0)1 TURC
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6 Stock
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Ground Water S u p£ l i e »

WA i f_!L
(O
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Potable Surface Water(Raw W a t e r )

( ? )

5
>2

Phys I ça 1

8
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L.
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n>
( ? i
(3>
( M

O)
( 6 )
(71
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(iÔ)
o n

Ground water supplies where there is no treatment except tor disinicet<on before use for drinking vutcr purposes. Assume aquifers arc 
directly recharged by surface streams, su«.h as South Platte River, Clear Creek, (tear Creek, Arkansas River, etc.

Ihese viater supplies normally receive cnjgulat ion, sedimen t .i t ion, lilt>ation, and di » i nf c>: I i on prior to use in the municipal system.25 mg/I for stream segment attributable to municipal, industrial, agricultural, cmistruetiun (including highviays), and reservoir draining.

Temperature shall maintain a normal pattern ol diurnal and seasonal fluctuations with no abrupt changes and shall have no more than a 3° C. 
change I tom the oaluraI Iy occurring temperalure, attri Imi lable tomunic-pal, industrial, or other di scliui ges or dgiicullural practices.
I he maximum shall not be exceeded by uther than natural causes.

See Page Section

0.0. (m.j/l) X X 6 8 7.0 5.0 X X

pH (S.V.) 6 3 6 .5 - 9.0 X 6.5 - 9.0 6.5 - 9.u X X
Suspended Sol 1 ds 

(m9/l) ri) X X 6 8 75 (1> „  (3)7 i X .

Temperature (°r) x X HdX0 20° C ^'l 
w /3 C Change , o ( M  

Max. 30 C
w /3 C Change ■ X X .

IDS (ii.ij/1)
C v

I . . * . . . . ......

X X

■

x M X

!Î5?! W *  J?1?*?* J ,.1i!ÎÎ:?lÎiri ^  (Levels Indicated here represent (Ktlluiion warnings calliig or special 1 lives t i ga l ion to Identify sources.)

Tula) Anmoni a/Aumon 1 uni 
as UH * llll/( (mg/ 1 as N) 5.0 5.0 5.0 . . . X

BOOj (iny/l) m 5.0 5.0 5.0 5.0 — X

Nitrate (mg/l as N) ^ 6.0 b.O b.O h.O X .X

Total Phosphorus (mg/l as P) .025 Lake 0.1 51 ream
.025 Lake 0.1 St ream

.025 lake0.1 Si ream
.020 Lake 0.1 Sticom X 1.0

•

S . o  - 9 . 0

(51

5.Q

5 . 0

<,.0
.0 Stream

Ihese parameters in the given use classes are pollutional Indicators. Should the parameters reach l lie indicated levels In the waters Ol 
lo I mi«i.i ». il is probable that envi roomen t a I drgi adat i on is orrurring. The numerical levels vliould not be construed as stream standards 
bui .r. i luli i a l i on*, ut problems le-guiiing i itv»-*. t i g 11 i on in determine the cause and el tecl upon the ojters.

t.iiil« ionised antimi* i uu is not tnxii., total uimt.»nia ¡s on indicator ol Pollution which should be a basis loi signaling need for pollution control.
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C.R.S. 1973, § 37-84-101

37-84-101. Maintenance of embankments and tail ditch. The owners of any ditch for irrigation or other purposes shall carefully maintain the embankments thereof so that the waters of such ditch may not flood or damage the premises of others, and shall make a tail ditch so as to return the water in such ditch with as little waste as possible into the stream from which it was taken.Source: G . S . § 1728; R. S. 08, § 3233; C . L . § 1713; C S A , C . 90, § 111; C R S5 3 .5  147-7-1; C .R .S . 1963, § 148-7-1.

C.R.S. 1973, § 37-84-107

37-84-107. Owner of ditch must prevent waste. The owner of any irrigating or mill ditch shall carefully maintain and keep the embankments thereof in good repair and prevent the water from wasting.Source: L . 1876, p. 78, § 1; G . L . § 1385; G . S. § 1733; R. S. 08, § 3238; C . L .  § 1719; C S A , C . 90, § 117; C R S 53, § 147-7-7; C .R .S . 1963, § 148-7-7.

Fryingpan-Arkansas Act, 43 U.S.C.A. 616(a)

FRYINGPAN-ARKANSAS PROJECT, COLORADO

§ 616. Authorization of project—Purposes; construction, 
operation and maintenance; modification of plans; 
exportation of water from the Colorado River sys
tem; law governing

(a) For the purposes of supplying water for irrigation, municipal, 
domestic, and industrial uses, generating and transmitting hydroelec
tric power and energy, and controlling floods, and for other useful 
and beneficial purposes incidental thereto, including recreation and 
the conservation and development of fish and wildlife, the Secretary 
of the Interior is authorized to construct, operate, and maintain the 
Fryingpan-Arkansas project, Colorado, in substantial accordance 
with the engineering plans therefor set forth in House Document 
Numbered 187, Eighty-third Congress, modified as proposed in the 
September 1959 report of the Bureau of Reclamation entitled “Ruedi 
Dam and Reservoir, Colorado”, with such minor modifications of, 
omissions from, or additions to the works described in those reports 
as he may find necessary or proper for accomplishing the objectives 
of the project. Such modifications or additions as may be required 
in connection therewith shall not, however, extend to or contemplate 
the so-called Gunnison-Arkansas project; and nothing in sections 616-616f of this title shall constitute a commitment, real or implied, 
to exportations of water from the Colorado River system in Colorado 
beyond those required for projects heretofore or herein authorized. 
In constructing, operating, and maintaining the Fryingpan-Arkansas 
project, the Secretary shall be governed by the Federal reclamation 
laws (Act of June 17, 1902; 32 Stat. 388, and Acts amendatory there
of or supplementary thereto).
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Senate Report No. 1742, 87th Congress, 2d Sess., p. 3

The waters of the upper Arkansas River Basin are presently over- appropriated and there are serious losses in crop production on the presently irrigated farmland. Supplemental water supplies are necessary to stabilize the agricultural economy in the area. The280.000 acres which would benefit from this project now have an inadequate or undependable supply of water. Numerous irrigation ditches have no water until M ay and many have none after earlv August. Pumping from ground water to supplement surface supplies has been expanded to the limit of available recharge. Crop losses on irrigated lands have been severe in recent years, with the irrigated area unable to produce sufficient livestock feed for its own use. It  is estimated that timely releases of project water during critical cropgrowing periods, amounting to an average of 0.C acre-foot for the280.000 inadequately irrigated acres, will cut the long-term average yearly irrigation shortages in half—that is, from 32 to 1G percent, which is tolerable.Municipal water needs in the Arkansas Valley have become critical. Diminishing water supplies and the rapid population growth in Pueblo, Colorado Springs, and other valley cities and towns have contributed to this critical water supply situation. A l T.S. Public Health Service studv in 1957 indicated that the Arkansas River is one of the worst in the Nation from the standpoint of pollution, chloride content, alkalinity, hardness, and turbidity. Transmountain diversion is the only source of any appreciable amount of water to meet the municipal needs unless the already short agricultural water supply is diverted to muncipal use, thus further .disrupting the agricultural economy of the area. The new supply from the Fryingpan-Arkansus project would go a long way toward improving the water quality and meeting the critical need for additional muncipal water.Flood control is a very important aspect of the Fryingpan-Arkansus project. Floods in the upper Arkansas River Valley annually threaten the loss of propery and discourage investment. Damaging floods occur almost every year. The worst flood on record occurred in 1921 when at least 78 persons lost their lives and property damage exceeded $19 million. There has been some improvement along the lower Arkansas River due to construction of the John Mart in Reservoir in 1949, but the flood danger still exists upstream, particularly between Pueblo and the John Martin Reservoir. The Fryingpan-Arkansas project would prevent a large part of the flood damages that occur annually along that stretch of the river.The needs for electric power and energy in the project area are expanding rapidly, and increased demands are overtaxing existing facilities. The additional supplies of electric power and energy from the Fryingpan-Arkansas project will help meet these ever-increasing demands.Sediment control, pollution control, protection and enhancement of fish and wildlife values, and additional recreational opportunities are also needs in the project area which will be fully or partially met through the construction of the Fryingpan-Arkansas project.In summary, it can be said that the most pressing and immediate needs of the upper Arkansas Valley can be met by construction and operation of the Fryingpan-Arkansas project as proposed in S. 284.
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House Doc. Ho. 187, pp. 111-12

C h a p t e r  VIII. S e d im e n t  C o n t r o l
E X IST IN G  SED IM EN T  PRODLEM SIn the diversion area nnd on the eastern slope above Canon ('¡tv sedimentation is negligible. The irrigated section of the Arkansas River between Pueblo and the John Martin Reservoir, however, lias many sediment problems. Sediment that has been removed from canals now lines the canal banks and further disposal has become an expensive process. Aggradation of the river channel in the vicinity of diversion structures has either made those structures inoperative or necessitated their being raised. Various canal sand traps have been made inoperative. Reservoir capacities arc being depleted and feeder canals supplying off-channel reservoirs have become, clogged with sediment causing loss in canal capacities of as much as 50 percent in some instances. A considerable amount of sediment, is being deposited in laterals and on the irrigated lands. Relow the John Martin Reservoir very few sediment problems are evident.
PO TEN TIA L SED IM EN T CONTROLIn determining the average annual sediment yield that might be expected from the drainage area above the Pueblo Dam site, the Ilow- duration-sediment rating curve method of analysis was used. A rating curve of sediment discharge for given flows for the period of sediment data record and a flow duration curve of water discharges for the period of water record were developed. From these curves the average annual sediment load was determined. By preparing 2 flow duration curves, 1 for rain and 1 for snowmelt, and base (lows, separate sediment load determinations were made. The computed sediment loads were then combined to give an estimated average loL il sediment load of 944 acre-feet per year at Pueblo Dam site witli a suspended load of 834 acre-feet. Past diversions of the Bessemer ditch, which diverts above the damsite, averaged about 10 percent of the river flow at the damsite. As the new outlet for the ditch would be at the damsite, about 10 percent of the suspended load would be. added to the 944 acre-feet of sediment contribution to the Pueblo Reservoir. Operation of the John Martin and other reservoirs by the Corps of Engineers, however, indicates that about 10 percent of the suspended sediment, would be sluiced through the reservoir. Thus, the total annual sediment contribution to Pueblo Reservoir would remain 944 acre-feet and a total of 94,400 acre-feet of storage capacity would be required for the 100-year period.Data from existing reservoirs in which sedimentation has occurred were used to estimate the manner in which sediment would be deposited in Pueblo Reservoir. A t the end of 100 jrnars sediment deposition at Pueblo Dam could be expected to be 15 feet above the original stream bed elevation. Based on a total capacity of 400,000 acre-icet,
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the allocation of capacity at the end of 100 years of operation would be as follows:
Sto ra g e A cre-feet

Flood control___________________________________    93,000W ater conservation._____ _____________________________ I .............. ......21 o| 600
Sediment_____________      94,400D ead storage 1___________________      2,000

112 F R Y IX G P A N -A R K A N S A S P R O JE C T

T ota l................................................... ...........................................................  400,000
i 10,000 acre-feet less 8,000 acre-feet sediment in the dead-storage pool.

B E N E F IT SO f the 944 acre-feet of sediment which would enter Pueblo Reservoir annually, it is estimated that below that reservoir 751 acre-feet would be prevented from being deposited in the existing reservoirs, canals, laterals, and on irrigated lands. No attempt is made to evaluate benefits for preventing deposition on irrigated lands. Total annual benefits are estimated to be $141,300 (table 10).
T a b l e  10.— Estimated annual sediment benefits, Pueblo Reservoir

Point of deposition or pickup
Dollar benefits per acre-foot sediment stopped from depositing

Estimated annual sediment stopped from depositing (acrc-feet)
Annual benefits

Bodload pickup... . . . .  . . . . .  . 0) 110Suspended load pickup............................. ........................ (0 83John Martin Reservoir:Irrigation storage....................................................... $329 104 $34,200Flood control................................................... .......... 43 52 2,200Off-channel reservoirs..... ................................................... 329 CO 19,700Canals.................................................................................. 160 89 14,200Laterals........................................ ..................................... 800 89 71,000Irrigated land. . 357
T otal_____________________ ______ _____. . . . . 944 141,300

* No benefits. 
i N ot evaluated.

Federal Water Pollution Control Act, 
33 U.S.C. 1251(a) and (b)

SUBCHAPTER I— RESEARCH AND RELATED PROGRAMS
§ 1251. Congressional declaration of goals and policy
(a) The objective of this chapter Is to restore and maintain the chemical, physical, and biological Integrity of the Nation’s waters. In order to achieve this objective It Is hereby declared that, consistent with the provisions of this chapter—(1) It Is the national goal that the discharge of pollutants Into the navigable waters be eliminated by 1985;(2) It is the national goal that wherever attainable, an interim goal of water quality which provides for the protection and propagation of fish, Bhellfish, and wildlife and provides for recreation in and on the water be achieved by July 1, 1983;

(3) it is the national policy that the discharge of toxic pollutants in toxic amounts be prohibited;
(4) it Is the national policy that Federal financial assistance be provided to construct publicly owned waste treatment works;
(5) . it Is the national policy that areawide waste treatment management planning processes be developed and Implemented to assure adequate control of sources of pollutants in each State; and
(6) It is the  national policy tha t a m ajor research and demon

stration effort be made to develop technology necessary to élim i
nai o I ho discharge of pollu tants into the navigable w aters, w aters of the contiguous zone, and the oceans.

(b) It is the policy of the Congress to recognize, preserve, and pro
met the  prim ary responsibilities and rights of S tates to prevent, reduce, 
and elim inate pollution, to plan the developm ent and use (including 
restoration, preservation , and enhancem ent) of land and w ater resources, 
and to consult with the A dm inistrator in the  exercise of his au thority  
under th is  chapter. It is fu rth er the policy of the  Congress to support 
and a id  research re la ting  to the prevention, reduction, and elim ination 
of po llu tion , and to  provide Federal technical services and financial aid 
to S ta te  and in te rs ta te  agencies and m unicipalities in connection w ith the prevention , reduction , and elim ination of pollution.
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I hereby certify that I mailed a true and correct copy of the 
foregoing BRIEF OF AMICI, SOUTHEASTERN COLORADO WATER CONSERVANCY 
DISTRICT, COLORADO RIVER WATER CONSERVATION DISTRICT, SOUTHWESTERN 
COLORADO WATER CONSERVATION DISTRICT, LOWER SOUTH PLATTE WATER 
CONSERVANCY DISTRICT; AND APPENDIX OF AMICI, SOUTHEASTERN 
COLORADO WATER CONSERVANCY DISTRICT, COLORADO RIVER WATER CON
SERVATION DISTRICT, SOUTHWESTERN COLORADO WATER CONSERVATION 
DISTRICT, LOWER SOUTH PLATTE WATER CONSERVANCY DISTRICT; with 
postage prepaid, to those listed below this 25th day of October, 
1977.

Kenneth Balcomb, Esq.
Delaney & Balcomb 
P.O. Drawer 790
Glenwood Springs, Colorado 31601
Frank E. Maynes, Esq.
Maynes & Anesi
P.O. Box 3420
Durango, Colorado 81301
D. Monte Pascoe
Ireland, Stapleton, Prior & Holmes, P.C. 
1700 Broadway, Suite 2017 
Denver, Colorado 80290
Don Redd
General Litigation Section 
Land & Natural Resources Div.
Department of Justice 
Washington, D.C. 20530
Ralph O. Canaday
Office of the Solicitor Denver Region 
P.O. Box 25007 
Denver Federal Center 
Denver, Colorado 80225
Glenn G. Saunders, Esq.
John M. Dickson, Esq.Saunders, Dickson, Snyder & Ross, P.C. 
802 Capitol Life Center 
Denver, Colorado 80203
Leo S. Altman, Esq.
Preston, Altman & Parlapiano 
524-550 Thatcher Building 
Pueblo, Colorado 81002
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