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FOREWORD

This data is being presented as an Information Series Report
from the Environmental Resources Center of Colorado State University
rather than as a research type of report. No interpretations of
the data are made nor are conclusions drawn. It is hoped that the
data will serve as working information for a wide variety of persons
who are interested and concerned with the quality of the Poudre
River. It is especially hoped that the data will serve as a working
tool for the many people who are charged with the planning and
development, the economic viability, the decision making and environ-
mental regqulation in this important area of the State, and who must
be concerned with maintaining the water quality of the Poudre River.
An additional goal of this work was to establish a model of intensive
monitoring of a discrete segment of a stream so that accurate data
may be obtained for long range projections with a minimal error factor.

The assistance of Dr. George Post, Professor of Fishery and
Wildlife Biology, and of Mr. Kirke L. Martin, Researcher in the
Department of Microbiology, is gratefully acknowledged. Field,
Taboratory, and clerical work of the several staff people and
graduate students who collected these continuous data is much
appreciated.

Financial support for this long-term data collection was

provided by the Eastman Kodak Company, Colorado Division, Windsor.
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FIGURE 1.
MAP OF STUDY SITES

At Lions Park on Overland Trail near LaPorte.

On Harmony Road, one mile east of I-25.

At Colorado 392, bridge west of Windsor.

Approximately 3.5 miles southeast of Windsor.

1

1A

3A

Upstream part of Martinez Park, Ft. Collins.

Above Ft. Collins, #2 Sewage Plant, north of
Drake Road.

Directly west of rest area on west side of I-25.
At Colorado 392, bridge}west of Windsor.
Approximately 3.5 miles southeast of Windsor.

0.25 mile above bridge on Weld County Road-31,
directly west of the Davis Rodeo Arena.
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INTRODUCTION AND SCOPE

In the late 1960's, when it appeared that the Cache La Poudre Valley,
particularly the 20 mile river reach from LaPorte eastward, was about to
undergo some dramatic changes, we considered what might be done to collect
quantitative data that would document changes that occurred in the quality
of the river. This was a time when considerable discussion was underway on
a national program for water pollution control but the specific program and
clean water laws had not been promulgated and no guidelines were available.

This stretch of the river had been primarily an agriculturally-oriented,
low-human-population-density area with only higher-education-oriented urban
Fort Collins providing a moderate rate of growth in human pressure on the
stream. While the impact of agriculture on the river was considerable but
relatively static, the City of Fort Collins was initiating a phase of very
rapid growth in small industrial and commercial developments which accompa-
nied extremely rapid growth as an urban population center. A few miles east,
the interstate highway attracted commercial development; Windsor, about 10
miles downstream from Interstate 25 was becoming the center for an extensive
industrial complex.

We chose to initiate a data gathering program on several physical, chem-
ical and biological parameters that would serve as base-line data on the
quality of the river water that could be useful in determining modifications
in the water quality as anticipated changes in population and activities
took place. Four primary sample sites were chosen to monitor the stream:
one was above Fort Collins to represent the upper Poudre water with minor
impact of man's activities; the second was below Fort Collins to sample the

water after impact by the urban center, the third was above the town of



Windsor and was representative of several miles of agricultural activity;
and the fourth sample point was below Windsor to monitor the developmental
activity of the town.

Initially, frequent samplings of the water were undertaken to minimize
the effects of a great number of factors that caused fluctuations in many
of the test parameters. Among these factors were stream flow, storms with
surface runoff and temporary swelling of the stream, irrigation schedules,
varying ground water seepage, wildlife and domesticated animals, fluctuating
efficiencies of sewage treatment effluents, seasonal variations, etc. Later,
sampling frequency was reduced and a few additional monitoring tests were
added. As the study progressed changes in analytical methods were incorpo-
rated as new procedures became available and as Federal and State regulations
required more sensitive tests than we originally used.

The data is being presented as an Information Series report from the
Environmental Resources Center of Colorado State University rather than as
a research type of report. No interpretations of the data are made nor are
conclusions drawn. It is hoped that the data will serve as working inform-
ation for a wide variety of persons who are interested and concerned with
the quality of the Poudre River. It is especially hoped that the data will
serve as a working tool for the many people who are charged with the planning
and development, the economic viability, the decision making and environmen-
tal regulation in this important area of the State, and who must be concerned
with maintaining the water quality of the Poudre River. An additional goal
of this work was to establish a model of intensive monitoring of a discrete
segment of a stream so that accurate data may be obtained for long range

projections with a minimal error factor.



To reduce the large volume of observations to a more manageable num-
ber, without introducing a large error or bias, we have presented the data
so that the year is divided into four 3-calendar month seasons. Multiple
observations within each sampling period is presented as a mean, median and
geometric mean; also the range of values and standard deviation is given.
Each is given for all parameters (except fish) because the distribution pat-
tern of values varied among the several variables under investigation so
that no single treatment of values was the best, statistically, for all pa-
rameters. The user wishing to compare sites, seasons or years for any
single water quality factor may choose the most appropriate values for anal-
- ysis. As alluded to above, the methods used for fish analyses were handled
in a different manner, at slightly different sample sites, than the other
parameters.

Although a very brief overview of the segment of the river under study
was given earlier, a slightly more detailed description is given as back-
ground to the complex l1ife-cycle of this relatively small, multi-use river
system.

The Cache La Poudre River, usually known as the Poudre, has its origin
in the Poudre Ponds (10,800 ft. elevation) almost at the Continental Divide
in the Rocky Mountain National Park. The stream flows northeastward for
about 20 miles and then eastward through the Poudre Canyon, most of it in
the Roosevelt National Forest. It is joined by several mountain tributaries
as well as diversion water from the North Platte River System through the
Laramie River Tunnel. Several mountain reservoirs are used to retain water
from the spring snow melt and the periodic summer storms for later use and

to regulate river flow. Many of the smaller tributaries are dry through



most of the year. There are a few small year-round resident communities in
the Canyon but the greatest influx of people is in the May-September period
when recreational activities as fishing, summer cabins, camping, hiking and
just driving the paved highway is moderately high. Many domesticated animals
are grazed during the summer and the wildlife is abundant. Because Cameron
Pass over the Continental Divide west of the Canyon has been an unpaved non-
winter-maintained road, through traffic has been minimal, but this road is
to be paved in the near future. At the lower end of this mountain segment
of the Poudre, both the Cities of Greeley and Fort Collins take water for
treatment as part of their drinking water supplies. The length of this Can-
yon section of river is about 65 miles and it leaves the Canyon at an eleva-
tion of 6,000 feet.

What has arbitrarily been considered the Plains Segment of the River
is about 41 river miles long and extends in a southeastward direction from
6 miles above the small City of LaPorte (elevation 5,300 feet) to its :con-
fluence with the South Platte River, east of Greeley, at an elevation of
4,650 feet. This entire area developed historically as a major agricultural
center dependent upon the River for its water. The average annual precipi-
tation is about 14.5 inches but subject to wide annual fluctuations from
about 8 to 21 inches. Also, the precipitation patterns within each year are
quite uneven, with as much as one-half of the moisture occurring in a very
few rain or snow storms. In both 1976 and 1977, one-third of the annual
moisture fell as single storm systems in July.

The Poudre flow is augmented by a few relatively small tributaries and
trans-mountain diverted Colorado River water which is stored in Horsetooth
Reservoir and smaller Carter Lake and enters the Poudre system after farm

irrigation or domestic use.



The entire segment of the River is part of a very complex, sophisti-
cated water management system. Diversions of large quantieies of water at
several points along the River are made to supply the needs of rightful users
as they call for water or it is stored in a large number of relatively small
reservoirs for later use. This system of storing spring "flood" water and
heavy storm run-off serves to control flooding in the Valley and helps in
the attempts to maintain reasonable levels of Tow flow in the River during
protracted dry periods. This latter goal is not always achieved and at some
diversion points there are periods in which the River is dry for all practi-
cal purposes. The flow resumes downstream with ground water seepages, over-
land flow after storms, and, most important, return of water to the main
channel after its use for irrigation, domestic or industrial applications.

[t should also be noted that the extremely large network of water transfer
canals and storage reservoirs leads to large losses of water due to evapor-
ation as well as ground seepage in this area of high sunlight, low humidity
and normally dry soils. This highly developed technology of water management
may lead to reuse of any particular portion of water several times in the 41
mile river reach. Also it is obvious that this intensive withdrawal of

water and return downstream after use leads to a situation in which, partic-
ularly in the Tower portion of the 41 mile segment, the water, including its
dissolved and suspended materials, is only remotely related to the water flow-

ing out of the mountain canyon.
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Table 27. FISH SURVEYS, 1970-1975, CACHE LA POUDRE RIVER.

Station Clean Control: Upstream part of Martinez Park on Fort Collins
City Property.

Part B. August, 1974 -- November, 1975

Average %
Number of Average Number Biomass per
Fish Species Collections Per Collection Collection
*Brown trout 5 2 4.7
*Rainbow trout 5 1 3.8
White sucker 5 97 78.7
Longnose sucker 5 406 7.2
*Yellow perch 5 <1 tr.
Johnny darter 5 7 tr.
Longnose dace 5 70 1.7
Creek chub 5 6 0.4
*Pumpkinseed sunfish 5 <1 tr.
*Green sunfish 5 3 tr.
*Largemouth bass 5 <1 tr.
*Black bullhead 5 <1 0.4
Fathead minnow 5 132 0.4
Sand shiner 5 <1 tr.
Common shiner 5 <1 tr.
Plains topminnow 5 15 tr.
*Whitefish 5 <1 2.7

*Denotes game fishes
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Table 27. Continued

Station l:(l) Above Fort Collins #2 Sewage Disposal Plant
Part A. April, 1970 -- August, 1972

Average
Number of Average Number Length
Fish Species Collections Per Collection in Inches
Carp 8 37 15.4
Longnose dace 8 62 2.0
White sucker 8 117 5.6
Fathead minnow 8 303 1.9
Sand shiner 8 165 2.5
Johnny darter 8 2 2.2
Creek chub 8 1 3.9
*Green sunfish 8 25 2.3
Longnose sucker 8 27 4.7
Common shiner 8 7 2.8
*Largemouth bass 8 3 2.6
*Bluegill sunfish 8 <1 2.2
*Mountain whitefish 8 <1 5.6
Plains killifish 8 <1 2.5
*Black bass 8 <1 2.8
Part g. (1) November, 1972 -- November, 1975
Average %
Number of Average Number Biomass Per
Fish Species Collections Per Collection Collection
Carp 10 54 64.7
White sucker 10 227 32.3
Longnose sucker 10 16 1.6
Fathead minnow 10 52 0.4
Sand shiner 10 35 0.2
*Green sunfish 10 16 0.3
*Rainbow trout 10 <1 0.1
Longnose dace 10 10 0.3
Creek chub 10 1 tr.
Common shiner 10 <1 tr.
Plains killifish 10 <1 tr.
Johnny darter 10 <1 tr.
*Bluegill sunfish 10 <1 tr.

*Denotes game fishes

(1)Part A data by fish species and size; Part B data by fish species,
number and biomass.



Table 27. Continued

Station 1A: Directly west of rest area on west side of I-25.
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Part B. November, 1972 -- November, 1975

Average %

Number of Average Number Biomass Per

Fish Species Collections Per Collection Collection
Carp 10 28 35.8
White sucker 10 387 61.1
Longnose sucker 10 17 1.5
Fathead minnow 10 147 0.3
Sand shiner 10 81 0.2
Longnose dace 10 47 0.5
*Green sunfish 10 4 tr
*Largemouth base 10 <1 tr
Johnny darter 10 <1 tr
Plains killifish 10 <1 tr.
Common shiner 10 <1 tr.
Creek chub 10 1 tr.
*Black bullhead 10 <1 tr.
*Yellow perch 10 . <1 tr.
Brassy minnow 10 <1 tr.
Common shiner 10 <1 tr.

*Denotes game fishes
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Table 27. Continued

Station 2: Above, under and below Highway Number 392 bridge.

Part A. April, 1970 -- August, 1972

Average
Number of Average Number Length

Fish Species Collections Per Collection in Inches
Carp 8 22 11.8
White sucker 8 245 8.3
Fathead minnow 8 57 2.2
Sand shiner 8 183 2.3
Common shiner 8 38 3.4
Creek chub 8 10 4.1
Longnose dace 8 43 2.4
Johnny darter 8 13 2.3
Longnose sucker 8 4 7.7
Brassy minnow 8 16 2.9
*Black bass 8 <1 2.7
*Pumpkinseed sunfish 8 <1 4.0
*Green sunfish 8 14 2.5
Plains killifish 8 5 2.2
*Black bullhead 8 <1 4.5
*Largemouth bass 8 <1 4.3

Part B. November, 1972 -- November, 1975
Average %
Number of Average Number Biomass Per
Fish Species Collections Per Collection Collection

Carp 10 38 30.2
White sucker 10 364 64.8
Longnose sucker 10 16 2.3
Creek chub 10 5 0.1
Sand shiner 10 163 1.1
*Green sunfish 10 21 0.2
*Black crappie 10 <1 tr.
Longnose dace 10 67 0.5
Fathead minnow 10 88 0.4
Johnny darter 10 12 tr.
Plains killifish 10 1 tr.
Brassy minnow 10 1 tr.
*Largemouth bass 10 <1 tr.
Common shiner 10 8 0.3
*Bluegill sunfish 10 <1 tr.
*Yellow perch 10 <1 tr.
Plains topminnow 10 <1 tr.

*Denotes game fishes
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Station 3: Approximately three-fourths mile below Kodak, Windsor plant,
under and below wooden bridge.

Part A. April, 1970 -- August, 1972

Average
Number of Average Number Length
Fish Species Collections Per Collection in Inches
Carp 8 13 9.6
Longnose dace 8 47 2.6
White sucker 8 146 6.1
Fathead minnow 8 133 2.1
Sand shiner 8 497 2.1
Common shiner 8 197 3.1
Johnny darter 8 8 1.6
*Green sunfish 8 11 3.3
*Pumpkinseed sunfish 8 <1 5.0
Creek chub 8 3 5.6
*Largemouth bass 8 <1 3.4
Plains killifish 8 <1 2.0
Longnose sucker 8 <1 3.2
*Black bass 8 <1 5.2
Brassy minnow 8 <1 2.5
*Bluegill sunfish 8 <1 4.5
*Black bullhead 8 <1 8.8

Part B. November, 1972 -- November, 1975

Average %

Number of Average Number Biomass Per
Fish Species Collections Per Collections Collection
Carp 10 23 33.5
White sucker 10 386 53.6
Sand shiner 10 964 7.6
Common shiner 10 30 0.8
Fathead minnow 10 89 1.5
Creek chub 10 11 1.0
Longnose dace 10 20 0.4
*Green sunfish 10 8 1.2
Brook stickelback 10 2 tr.
Longnose sucker 10 1 0.1
*Black crappie 10 <1 tr.
Brassy minnow 10 2 tr.
*¥Bluegill sunfish 10 <1 tr.
Johnny darter 10 <1 tr.
Plains killifish 10 <1 tr.
*Yellow perch 10 <1 tr.
*Black bullhead 10 <1 tr.
Red shiner 10 <1 tr.
* Largemouth bass 10 <1 0.2

*Denotes game fishes
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Table 27. Continued

Station 3A: One-fourth mile above bridge on Weld County RD-31, directly
west of the Davis Rodeo Arena.

Part B. November, 1972 -- November, 1975

Average %
Number of Average Number Biomass Per
Fish Species Collections Per Collection Collection
White sucker 10 180 38.8
Carp 10 71 55.5
*Green sunfish 10 11 0.7
Sand shiner 10 373 3.4
Fathead minnow 10 82 0.5
Plains killifish 10 2 tr
Longnose sucker 10 <1 tr
*Black bullhead 10 <1 tr.
Longnose dace 10 1 tr.
Johnny darter 10 <1 tr.
Creek chub 10 6 0.4
Common shiner 10 15 0.3
*Rainbow trout 10 <1 0.4
*Yellow perch 10 <1 tr.
*Largemouth bass 10 <1 tr.
Brassy minnow 10 2 tr.
Red shiner 10 <1 tr.

*Denotes game fishes



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


