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Introduction

Water, considered a more or less unlimited resource
twenty years ago, has become a very important consideration
in planning issues. The problem of water resource allocation
and management is becoming an issue full of conflicts, and
nowhere are these conflicts felt more than in the West, where
an extremely limited water supply must provide not only for
dramatically increasing populations, but also for increasing
irrigation regquirements for the extensive agriculture of the
Midwest. One area where these conflicts have surfaced, and
are being resolved, is in the Cache La Poudre River basin of
Colorado.

The Cache La Poudre basin is presently an area of both
intensive agricultural use and high growth - from 1970 to 1976,
Fort Collins, which lies at the mouth of the Poudre Canyon,
had the fourth highest growth rate among the nation's Standard
Metropolitan Statistical Areés (50,000 population or greater)
according the the U.S. Census Bureau (1). In addition, the
climate of the area is semi-arid, with an average yearly
precipitation ranging from 14.4 to 17 inches in the area near
Fort Collins to over 20 inches in the mountains.. The combination
of high growth rate and low amount of native water available
make this area a prime region likely to experience water

shortages in the future.



In the past four vears, several major studies have been
carried out studying the feasibility of damming various sections
of the Poudre. Such projects would provide additional water
and electricity (through associated hydroelectric plants)
which are expected to be needed as growth continues over the
next fifty years. However, the projects also result in
varying amounts of inundation and destruction of private and
public property, with associated economic and environmental
costs.

The issue is complicated by the fact that the Cache La
Poudre River is currently under study by the U.S.D.A. for
Wild and Scenic designation under the Wild and Scenic Rivers
Act of 1968. Although twelve rivers in Colorado are currently
under study, the Poudre is one of the only two rivers in the
northeastern cuarter of Colorado under study, and is the
only one not extensively developed throughout its canyon.(1)
Thus, a great rressure exists: from people-who usevit’ for
recreation,? pushing: to designate-the ‘aree for preservation
under: this.act.

In this paper I will attempt to address soméuofftheL
issues involved in‘“the proposals to dam the:Poudrey,.as well as
IOOMQat the costs and benefits of such projects. In order to
do this I first present a bit more background on the Poudre
River basin and current water uses, as well as projected
demands for the future. This will be followed by a descrip-
tion of the various projects which have been considered and

a brief description of the residuals and other effects on the



environment. Next, I will evaluate the effects of these projects,
both in the context of direct effects upon the immediate basin
area, and the broader effects upon the wildlife and the people
living in the Fort' Collins - Poudre Canyon area. Finally, I
will work on a valuation of the costs and effects of the
projects as well as an evaluation of the Wild and Scenic
designations. From these I will draw conclusions, including

a recommendation that one of the projects be integrated into
the preservation plans provided by the Wild and Scenic Rivers
Act. This integration seems to provide the best balance
between complete preservation of the Poudre River basin and
the extensive plans for development of the area, and preserves

many of the values of people living in the affected area.

Background

The Cache La Poudre River basin lies in north-central
Colorado on the eastern slope of the Rocky Mountains (see
Figure 1). Elevations in the basin vary from just over 4000
feet at the confluence with the South Platte River near
Greeley, Colorado, to well over 13,000 feet in Rocky Mountain
National Park (1). The annual water suply is supplied by
snowmelt from snowfields in the high mountains, and, to a
lesser extent, from rainfall. The bulk of this flow occurs
in the main stem and South Fork, originating in Rocky Mountain
National Park, with a smaller contribution coming from the
North Fork, which originates in the northern part of the basin.

The total average annual water supply currently amounts
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to about 400,000 acre-feet per year. Currently, municipal

and industrial water uses of the Poudre amount to approxi-
mately 40,000 acre-feet per year. However, the major water
demand is not for municipal or industrial use, but rather for
agricultural use. Approximately 270,000 acre-feet per year
are presently used for irrigation purposes, bringing the total
water usage to 310,000 acre-~-feet per year (2).

At this time excess water demand does not present a serious
problem; only minimal water rationing measures were: needed
during the summer of 1976, following a fairly severe drought
which had occurred during the previous eighteen months. How-
ever, growth projections for the area show that over the next 50
years, demand for water could quite easily overtake the avail-
able water supply, especially in drought years. Three popula-
tion scenarios Qere developed by Tudor Engineering (2). For
a high estimate of growth, the recent growth of four percent
was assumed to continue through the year 2000, and then
assumed to gradually drop to two percent by 2030, the terminal
year for all projections in their study. vFor low growth rates,
the State Demographer's low projections for the Larimer - Veld
County area (in which the Poudre River basin is contained) were
used. They are a three percent growth rate through 1990,
droppingvto two percent by 2020. The medium projection used
the midpoints between these two projections. Final population
figures for 2030 were 473,400, 594,500, and 715,700 for low,
medium, and high projections respectively, All of these pro-
jections show a very significant population increase from the

current 87,900 people in the Poudre water service area.
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For purposes of calculating water demand increases, the
medium growth projection rate was used. Water use per capita
was assumed to drop from the current 240 gallons per day (in-
cludes uses for parks, golf courses, etc.) to 190 gallons
per day, and industrial use was assumed to triple, by 2030.
Based on this projection, it is estimated that the municipal
and industrial water demand will increase from the current
40,000 acre-feet to over 146,000 acre-feet per year.

~Thése increases will be partially offset by encroachment
of urban growth into agricultural areas, reducing agricultural
land from the current 225,000 acres to approximately 197,000
acres in 2030 (2). This would result in a reduction of demand
of 34,000 acre-feet for agriculture. An additional 24,000
acre-feet of supPply are expected to be provided by> the Windy
Gap water project (which will divert water from the Vest Slope
Colorado River to the Poudre River basin) which is to be com-
pleted by 1990 (5). All of these calculations imply a net
yearly surplus of 42,000 acre-feet. However, because .of the
monthly variability of water flow in the Cache La Poudre, the
drop from the current 90,000 acre-feet surplus to 42,000 acre-
feet per year would lead to significant water shortages in the
late summer and early fall, when demand is at its peak and
water flow is low.

Another aspect to consider is the growth in utility
demand. Estimates project electrical peak load demands to
increase from the current 3160 megawatts to 7420 megawatts

in 2000. As of 1980, approximately 3700 megawatts are avail-



able. Thus, a great need for additional sources of electricity
exists, demonstrating the need for the construction of addi-

tional power sources over the next two decades.

Summary of the Poudre Projects

A total of eight alternative projects were considered for
construction on the Poudre River by Tudor Engineering in
their study. Four of these were cut out in the preliminary
study because of a lack of economic feasibility. I will proceed
to detail the other four alternatives.

In designing alternatives, several objectives had to be
met. First of all, all projects were to be located upstream
from Fort Collins and situated to control as much of the total
flow of the fiver basin as possible. Also, all projects were
to include terminal reserveoitTs near the mouth of the can-
yon to be used for storage and conservation purposes, and
could include additional storage resgvoirs in the upper portion
of the basin for the purpose of regulating flows for hydro-
electric peaking power production, as well as for additional
conservation storage.

The four alternatives feature various combinations of
four different reservoir sites (Figures 2, 3). These sites
are:

Grey Mountain Reservoir, on the main stem

New Seaman Reservoir, on the North Fork

Elkhorn Reservoir, on the main stem

Idylwilde Reservoir, on the main stem.

Grey Mountain and New Seaman Reservoirs are representative of

COnsegvation storage sites which would be located at or near
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the mouth of the canyon where upper basin flows could be stored
and regulated. Idylwilde would be used primarily for large
scale hydroelectric development., Elkhorn, depending upon

its configuration, could be used for either purpose.

The first alternative (Alternative 1), involves only
Grey Mountain Reservoir. The site is advantageous because of
its locafion at the mouth of the Poudre Canyon. It would be
capable of capturing, storing, and releasing all flows from the
upper basin, to meet the demands of agricultural, municipal,
and industrial uses. Grey Mountain Dam would be a 390 foot
high roller-compacted concrete structure with spillway, and
would provide a total of 200,000 acre-feet of storage capacity,
and 12 megawatts of run-of-the-river (natural base water flow)
hvdroelectric capacity (see Figure 4). It is estimated that
this alternative would yield a total of 16,300 acre-feet of
new water per year (2). This yield of new water, which
occurs in all of the alternatives, is due to decreases in
evaporation and transpiration losses; those: losses are less
if water is stored in one or two large, deep reservoirs rather .
than several small, shallow regyvoirs on the plains area around
Fort Collins and Greeley.

The second alternative, Alternative 2, is a multiple
reservoir system with conservation storage and peaking power.
It includes Grey Hountain Reservoir with 200,000 acre-feet
of storage capacity and Idylwilde Reservoir with 200,000
acre-feet of storage. Its dam would be 310 feet high, with
the same structure and composition as the Grey Mountain Dam.

In addition, it would require a 90 foot rockfill saddle dam
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(Figure 5). A 24 megawatt peaking power plant (operating only
during the hours of highest power demand) at Idylwilde Re-
servoir and an 81.5 megawatt peaking power plant at Grey
Mountain would also be included, as well as a plant providing
12.5 megawatts run-of-river capacity. This alternative would
provide an additional 14,300 acre-feet of water (2).

The third alternative to be considered is Alternative 7,
a multiple reservoir system comprised of Elkhorn Reservoir,
with 196,000 acre-feet of storage capacity, and New Seaman
Reservoir, with 200,000 acre-feet of storage capacity. A
79 megawatt peaking power plant would be built at New Seaman
Reservoir, and run-of-river plants would provide 2.3 megawatts
of capacity. In addition, 8.4 miles of tunnel and 1.5 miles
of pipeline would be required to divert water from the main
stem to New Seaman Reservoir. This system would provide 13,600
acre-feet of new water.(5). Elkhorn dam would be 455 feet tall
(Figure 6); New Seaman would be 390 feet tall (Figure 7).
Both would be roller-compacted concrete structures.

The final alternative, number 8, would consist of only
the 196,000 acre-foot capacity of Elkhorn Reservoir, and would
provide 14 megawatts of run-of-the-river hydroelectric
capacity. It would provide a yield of 14,400 acre-feet of
new water (5).

In addition, Alternatives 2 and 7 would require several
diversions, conduits, forebays, and afterbays in order to direct

water to the power plant and to control flow from the plant.
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Residuals and Effects of the Projects

These dam projects would not provide residuzls to any
extent; a certain amount of rock would need to te disposed
of as a result of excavations at the dam sites, but this would
provide no problem. The hydroelectric power, being a "clean"
energy source, would provide no residuals.

The only effect which at first glance would appear to be
of any importance would be the "silting up'" which might occur
in the reservoirs upon completion of the project, and the
resultant erosion downstream from the dams. However, most
of the water in the river is from snowmelt runoff, and the
funoff areas are for the most part well vegetated or rocky.
Thus, the amount of suspended material is fairly low.
Sedimentation has heen estimated a 0.1 acre-feet per year per
square mile of contributing area for the South Fork and
main stem, and 0.2 acre-feet per year per sguare mile of
contributing area for the North Fork (2). Sediment deposit
thus does not pose a significant problem - a small storage
space allocation could easily be made in each project to
provide for sediment accumulation (see Figure 1 for drainage
areas). The rocky river bed would allow only minimal erosion
below the dam sites. Thus, no residuals of any importance
seem to be connected with any of the projects.

The main impact of each of the alternatives is instead
upon the environment. 1In terms of inundation, a large
variation in effects can be seen.

Alternative 1 would inundate a total of 1,670 acres. lost
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of this land is privately owned. Fifty five buildings, in-
cluding the current Fort Collins Water Treatment Plant, and

six miles of major highway would be in the impacted area. Costs
for relocation of all buildings and highways have been esti-
mated at 32.8 million dollars. Alternative 2 would inundate

an additional 1700 acres, two-thirds of it privately owned,

and would include seven additional miles of highway, five
recreation facilities (campgrounds, picnic grounds), and seventy
four buildings, including a state fish hatchery. Total costs

of relocations are estimated a 58.2 million dollars.(2).

Alternative 8 would inundate 1420 acres, most of it publi-
cally owned land. Seven miles of highway lie in the affected
area, as well as nine buildings and seven recreational
facility sites. Relocation costs are estimated at 20.8
million dollars. Alternative 7 would inundate 1640 additional
acres (half privately owned). Four and one half additional
miles of highway would need to be moved, as well as four more
buildings, for an additional 12,6 million dollars.

However, additional, non-monetary costs would also be in-
curred as a result of each of the projects. Each project in-
volves complete loss of vegetation and wildlife in the affected
area, Also, the river will be impacted outside of the area of
inundation - 2 miles, 30 miles, 14 miles, and 14 miles of
additional river would be impacted for Alternatives 1, 2, 7,
and 8, respectively. It is difficult to tell whether these
impacts would be adverse or not, but it is definite that these

additional lengths of river would be affected by the modifica-
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tions of historic flows brought about by the dams.

Finally, two endangered species reside in the Poudre Can-
yon area, the Green Cutthroat Trout, and the Peregrin Falcon.
Of these, only the Peregrin Falcon might be affected (the
Green Cutthroat lives in only the remote upper sections of the
Poudre) (1). Though it is difficult to estimate the effects
upon the falcon, nesting sites have been identified in all
of the affected areas (5), so a certain amount of impact is
expected. However, it would not be difficult for the falcons
to change nesting sites within the canyon - suitable sites with
abundant food lie throughout the canyon.

In studying the effects updn the environment, Tudor
looked mainly at the costs of relocations for a comparison
of the various sites. ©5Since, in terms of endangered species,
all of the projects only have a small impact, this is a reason-
able way of looking at each project. The Poudre Canyon area
is unsuitable for wood harvest or mining, so effects upon
theses two areas can be ignored. In terms of looking at loss
of forest and wildlife, it is difficult to put a monetary value
on the loss. - Instead, acreages of lost land must be looked at
in order to provide a basis “for comparison. Overall, Tudor
did about as complete an estimate of environmental effects as

is possible.

Effects on Receptors

The effects on receptors were also studied to an adequate

extent by Tudor. In terms of effect upon remaining wildlife,
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both positive and negative effects exist. The reservoirs would
provide excellent habitats for trout living in the area, and
would be advantageous to many animal species living nearby,
both in terms of food and water. Currently most of the river
is followed by major highway (1), making it difficult for
animals to use the river as a source of food and water, due to
the disturbances caused by people and cars. Much of the
reservoirs, on the other hand, would be bordered by forest.
This would provide a beneficial habitat for species living

in the surrounding areas.

The negative effects lie simply in the change of habitat,.
The ecosystems of the Poudre River basin will be disturbed,
with a resulting change in the population composiéon of the
region. In addition, human interference would be increased
in some areas as a result of the increased recreational op-
portunities which the reservoirs would provide.

However, it is impossible to tell whether the beneficial
or detrimental effects would be greater. The only thing that
can be acecurately said is that the effects will increase with
increased project size. Thus, Alternative 8 would have the
least impact, and Alternative 2 the most. Beyond this, no
conclusions can be drawn,

The effects upon people in the area are a bit easier to
study. In terms of direct impact upon residences, other build-
ings, and private land, Alternatives 1 and 2 have a much
greater impact than 7 and 8. This is due to the fact that

the lower ten miles of the Poudre Canyon are presently fairly
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extensively developed by private land owners, and this is the
section of the canyon which would be inundated by Grey Mountain
Reservoir. Idylwilde Reservoir, in Alternative 2, would also
inundate an extensively developed area in the upper canyon,
including the town of Kinikinik.

In terms of recreation, effects are a bit harder to esti-
mate. Currently, the Poudre Canyon provides about 200,000
visitor days (12 hour days) per year of land-based recﬁgtion,
about 80% of which is camping. The Poudre River is also one-
of the most extensively fished rivers in Colorado. Studies
indicate that fishing on the main stem averages 279 man~days
per year, or a total of 112,000 visitor days per year. In-
creases have varied from 11 to 33 percent per year over the
past ten years for various stretches of the river.(1).

Another direct effect would be upon the boating in the
Poudre. During the period from 1¢67 to 1976, boating on the
Poudre increased 2000 percent, to well over 5000 visitor days
per year. This includes canoeing, kayaking, and, to a
limited extent, rafting. All of these are limited pretty
much to the period of runoff, usually starting in early !ay
and extending to middle or late July.

The effect upon boating of any of the alternatives would
be, for the most part, beneficial. Though short stretches of
river would be lost due to inundation, alterations to stream
flow resulting from the upstream projects would generally have
a positive effect on recreational boating activities as a result

of making stream flows more predictable, extending high and
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moderate flow periods, and reducing the peak flow times, when
water levels are too high for most water based activities (1).
These benerits would be felt to a much greater extent with
the multiple reservoir systems, due to the greater length of
river in which stream flows would be altered..

In addition, the reservoirs would provide a much wider
range of possibilities for recreational boating than presently
exists. With any of the systems both sailing and motorboating/
water skiing opportunities would arise. At this point, only
two reservoirs in the Fort Collins area are large enough to
provide extensive opportunities for these activities, and one
of the two is closed to power boats. Both are currently over-
used, especially Horsetooth Reservoir (open to power boats).
Any of these alternatives would provide a much desired, and,
considering the current overcrowding of Horsetooth, .a neecded
additional large facility for water recﬁation for the Fort
Collins area.

As far as non-water related recreational effects, the
effects.are harder to estimate. Though all but one of the
projects (number 1) will inundate a significant number of de-
veloped recreational sites, each would in turn provide many
new sites for development. Thus, it is difficult to estimate
the final impact of each of the alternatives for this issue.

Finally, in order to estimate the general opinions of
people in the Fort Collins area, a study was carried out by
Professor David Freedman of the Department of Sociology at

Colorado State University. In this study (4) he looked at
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the ranking of issues by thirty groups in the Fort Collins area.
A total of thirteen issues were identified as being important
by tesl groups. Groups included water users (general), busi-
nesses, farmers and ranchers, environmentalists, homeowners,
and outdoor recreation users, just to name a few. In summary,
the study showed a general conflict between the interest groups
regarding any water development projects. The conflicts were
greatest for the proposed Grey HMountain Dam, and almost as
great for the Idylwilde project. Conflicts were much lower
for off-main stem storage sites such as the MNew Seaman Dam
project. Thus, in terms of general impact, people seem to pre-
fer Alternative 8 over the others, followed by Alternative 7,

with Alternatives 1 and 2 causing much _ disquiet.

Values

When comparing the alternatives in order to decide which
is the most feasible and reasonable project, many things must
be considered. One must consider the whole picture - the mone-
tary costs and benefits of the projects, as well as the non-
monetary effects upon the environment and receptors. Also,
the necessity of building any project must be considered in
the first place.

The whole question of development of the Poudre River has
been met with criticism and conflict from many of the residents
of Fort Collins. Many look at the projects as being destruct-
ive in nature, threatening to ruin the pristine beauty of the

Poudre Canyon. In general, there is an attitude that any major
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change or development in the canyon will be bad.

Ho&ever, one must also consider the future. Fort Collins
is growing very rapidly, and it will continue to grow. Re~
sources are quickly becoming strained, and something has to be
done in order to provide additidnal sources of water and elec-
tricity. Growth will not be discouraged by limited water
supplies, but needs will instead be met at the expense of
agricultural water (6). All of these projects would provide
these two resources, water to a similar degree for all four
projects, and electricity to a varying extent. None of them
can be considered, in the end, as bad, since they will provide
resources necessary for maintaining a good quality of life
in Fort Collins over the next fifty years. Though similar
resources could be provided through many additional reservoirs
around Fort Collins, and an additional coal fired power plant
in the area, the feasibility of such projects is far below
that of the Poudre projects, due both to a much lower cost
effectiveness involved in building many small scattered
reservoirs, and the greater impacts caused by an additional
power plant and additional reservoirs in the Fort Collins area.

Thus, it can be fairly safely assumed that one of these
projects, or a variation of one of these, will be built some-
time in the future. The question is, which one?

In order to make a comparison, a benefit-cost analysis of
each must be looked at. After all, if a project will cause a
large annual loss to the investor, it must be most seriously

questioned before canstrypction begins. In addition, the re-
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commendations for designations of the Poudre River under the
Wild and Scenic Rivers Act must be considered. Considering

the rapid, uncontrolled growth of activity recently occurring
in the canyon, an designation such as what has been recommended
by the U.S.D.A. in the 1980 draft E.I.S. is most definitely

in the best interest of all Fort Collins residents interested
in enjoying the use of a relatively unspoiled region of the
eastern Rockies.

The purpose of the Act is to preserve rivers, which, "with
their immediate environments, posess outstandingly remarkable
scenic, recreational, geological, fish and wildlife, historic,
cultural, or other similar values..." Three categories exist
within the Act:

1) Wwild - unpolluted, undammed, with primitive surroundings,

accessible only by trails

2) Scenic - undammed, with shoreline largely undeveloped,

accessible by road

3) Recreational - readily accessible, with some develop-

ment and preexisting dams allowed
In the draft study by th U.8.D.A., the Poudre was divided into
seven sections, determined by geography and preexising devel-
opment. After consideration of several different alternatives,
and the social, economic, environmental, and recreational im-
pacts ©f each, a recommendation which designated sections 2,
3, 4, and 7 as recreatiégi, sections 5 and 6 as wild, and
section 1 as undesignated, due to extensive preexisting de-
velopment. One section of section 7 was left undesignated, to
allow for the construction of a previously proposed Rockwell

Reservoir.(See Figure 8).

In their formulation of Alternatives, Tudor took these
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recommendations into account, thus showing a strong concern for
the environment. However, even more attention should be paid
to these recommended designations wheﬁ deciding on the best
project.

Lastly, the values and opinions of the people of Fort
Collins must be considered when deciding upon a project. Inter-
ests, desires, and conflicts have been raised by the public,
and these cannot be ignored. A final project will blend these
desires and concerns with the economic and environmental values

involved in that project.

Valuation of Projects

A detailed benefit-cost analysis of the four alternatives
was conducted by Tudor Engineering in their study (Figure 9).
A discount rate of 7.5% over a 100 year period was assumed.
Total project cost, including construction, building relocations,
and interest payments was calculated, and this was separated
into run-of-river hydro costs, costs of peaking power, and con-
servation storage costs. Annual benefits of conservation
and run-of-the river hydroelectric power were then calculated.

The following benefit-cost ratios were then obtained:

Benefit-Cost Ratio Alt.1 Alt.2. Alt.7 Alt.s
Conservation 0.36 0.36 0.43 0.44
Run-of-River Hydro 3.89 3.39 3.87 3.65
Combined .59 0.60 0.6¢9 0.73

Net annual benefits ranged from -2.5 million dollars per
yvear for Alternative 8 to well over 4.5 million dollars per

vear for Alternative 1. Thus, at a first glance, all projects



e

ABLE VIII-
LA POUDRE PROJ!
SUMMARY OF Ecouonxc EVALUATION AT 7.5 PERCENT DISCOUNT RATE
100 YEAR PERIOD - 1982 P
(IN THOUSANDS OF DOLLARS)

ALTERNATIVE 1 ALTERNATIVE 8 ALTERNATIVE 2 ALTERNATIVE 7

GREY MOUNTAIN ELKHORN IpyLwiLDE- ELKHORN-
ONLY ONLY GREY MOUNTAIN  NEW SEAMAN
COSTS
Jora, ProJECT COST
ToTaL CapiTAL CosST 130.800 109,600 400,800 354,300
INTEREST DURING CONSTRUCTION 14,715 12,330 60.120 53,145
ToTAL ECONOMIC INVESTMENT CoOST 145,515 121,930 460,920 407,445
ANNUALIZED Ecouonlc INVESTMENT (OST 10.920 9,150 34,590 30,580
ANNUAL O,M,&R CoS 200 235 1.690 1,160
TOTAL ANNUAL Ecouonxc CosT 11,120 9,385 36,280 31,740
-OF-RIVER R
CAPITAL COST i 6,860 8,040 8,420 6.310
INTEREST DURING CONSTRUCTION 515 605 475
ToTAL ECONOMIC INVESTMENT CoST 7.375 8,645 9,050 6,785
ANNUALTZED ECONOMIC INVESTMENT COST 555 65 680 510
-ANNUAL O,M,8R CosT 155 190 220 175
ANNUAL ECOnOMIC CoST 710 840 900 685
RY N RA
CAPITAL CoOST 123,940 101,560 123,940 101,560
INTEREST DURING CONSTRUCTION 13,945 11,425 13,945 11.425
TOTAL ECONOMIC INVESTMENT COST 137.885 112,985 137,885 112.985
ANNUALIZED ECONOMIC INVESTMENT COST 10,350 8.480 10,350 8,480
ANNUAL O.M.&R CosT 45 4S 45 45
ANNUAL ECONOMIC COST 10,395 8,525 10.395 V/ 8.525 &/
SEPARA T PEAKING Pow
CAPITAL COST N/A. N/A 268,440 246,430
INTEREST DURING CONSTRUCTION N/A NA - 40,265 36,965
ToTaL ECONOMIC INVESTHMENT COST N/A N/A 308,705 283,395
ANNUALIZED ECONOMIC INVESTMENT COST N/A N/A 23,170 21,270
ANNUAL O,M.8R CoST N/A N/A 1,425 940
ANNUAL ECONOMIC COST N/A N/A 24,585 22,210
NEFITS-ANNUA
CONSERVAT]ON PURPOSES
MUNICIPAL AND INDUSTRIAL WATER SUPPLY 3,060 3,060 3,060 3,060
IMPROVED SYSTEM MANAGEMENT 250 250 250 250
SUPPLEMENTAL IRRIGATION WATER SUPPLY 480 430 420 390
SuBTOTAL (CONSERVATION PURPOSES) 3,750 3,740 3.730 3,700
RUN-OF-RiVER HYDRO 2,760 3,070 3,050 2,650
KO ANA
BENEF1T-COST KATIO FOR CONSERVATION
! PURPOSES gm.v ¢ R 0.36 0.4y 0.36 . 0.43
CREMENTAL BENEFIT-COST RATIO FOR
B: RUN-OE'RIVER ¢ bLUS 3.89 3.65 3.39 3.87
NEFIT-COST KATIO - CONSERVATION PLU
RUN-OF-R]VER 0.59 ¥/ 0.73 % 0.60 0.69
NET ANNUAL BENEFITS FOR CONSERVATION
X Px:rosssBONLv ¢ b -6,605 -4,785 -6.665 -4,825
T ANNUAL BENEFITS - CONSERVATION PLUS .
T RUN-OF R IVER -4,555 2/ -2,555 3/ - -4,515 -2.860
BREAKEVEN VALUE OF PEAKING POWER (ANNUAL) N/A N/A 24,595 22.210
DOLLARS PER KILOWATT-YEAR N/A N/A 238 281
KILLS PER KILOWATT-HOUR N/A N/A 135 135
Y EQUIVALENT TO ALTERNATIVE 1, i
2/ EQUIVALENT TO ALTERNATIVE 8,
3/ RePRESENTS TOTAL PROJECT
VIIii-3

Figure 9
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seem economically unfeasible.

However, Alternatives 2 and 7 provide zdditional revenue
from‘peaking power production. In order to calculate the
cost effeectiveness of each, a breakeven value was calculated
for them, which is equal to the dollars per kilowatt-year
which would have to be charged in order for the project to
just meet its power production costs. For Alternative 2
this worked out to 238 dollars; for Alternative 7 it is 281
dollare per kilowatt-year. Both of these are significantly
below the 325 dollars per. kilowatt-yvear which would need to
be charged by an alternative coal-fired plant of comparable
peaking power capacity. Thus, both projects appear to bhe
nearlv equally feasible, as well as desirable over alternate
sources of power such as a coal-fired plant.

This is about the extent to which the comparison between
projects was carried by Tudor - no commitment was made re-
garding the relative values of Alternatives 2 and 7. HFHowever,
when several other factors are considered, a decision of one
project_over the other can be made, dependent to a certain
extent upon the values of that individual.

First of all, the public has expressed strong disagreement
with the development of two of the sites, Grey Hountain and
Idylwilde Reservoirs, as stated previously. Though it is hard
to Jjudge wifther the dislike of the projects would remain as
strong after their construction, it is a factor which must be
considered. In addition, ATternative 2 involves the relocation

or loss of many more residences and other buildings than Alter-
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native 7. Though the direct'costs of this were accounted for
in Tudor's study, the additional, non-monetary costs incurred
by residents and store owners was not figured in.

Alternative 7, on the other hand, conflicts more strongly
with the Wild and Scenic Rivers proposal. Though the lower
dams in both projects would have no effect, the upper reser-
voir for number 7 would encroach upon area recommended to be
set aside as wild (area 6), unlike number 2, which falls en-
tirely in an area recommended for recreation. Though the
designations are not-yet official, the construcion of Elkhorn
Reservoir would require that the designation of area 6 be
changed to recreational, with the resulting decrease in
effective preservation of the area. It would allow development
of one of the relatively few areas of currently untouched
stretches of river.

In terms of recreation, both alternatives have benefits
and drawbacks. Alternative 7 would provide recreational facil-
ities closer to Fort Collins, thus requiring less traffic in
the upper part of the canyon by visitors, and thus placing 1less
stress on the upper canyon. However, it would alse inundate
the three most popular present campgrounds, lMountain Park,

The Narrows, and Kelly Flats, and because of its proximity to
Fort Collins(less than half the distance up the canyon),
Elkhorn would probably cause a greater total use of the canyon,
with most of the stresses of use concentrated in the lower
canyon. For the purposes of boating (canoeing and kayvaking),

Alternative 2 would supply three times the length of controlled



~30-

stream flow over that provided by Alternative 7, making it the
better project .when looking at cénoeing and kayaking.

Finally, there is one othef factor which has not been
considered earlier - that of historical wvalues. Several state
historical sites lie in the area of Kinikinik, including the
Keystone Hotel, the Kinikinik Ranch, and the Home Moraine
Geologic Area exhibit (also on the National Registry of
Historic Places) (1). The construction of Idylwilde Reser-
voir would result in the loss of all of these sites. Though
the magnitude of the historical value of these sites is far
from overwhelming, their value must still be considered in

comparing the projects.

Conclusions

So, in the end, Alternative 2 seems to provide for greater
preservation of environment and provides a greater length of
controlled river for recreation, as well as requiring a slight-
ly lower breakeven charge for peaking power. Alternative 7,
on the other hand, sacrifices these to a certain extent,
thereby preserving several historical sites, providing more
accessible recreation, and, more significantly, cause much
less disturbance of current canyon residences.

The decision between these two hinges on a question of
one's values. In my opinion, the small gains of slightly
greater environmental preservation and slightly lower power
charges are far outweighed by the inconveniences and costs
~which would be forced upon canyon residents in Alternative

2. In addition, readily accessible recreation is of great
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value, in my opinion. Alternative 7 would most definitely
provide this to a greater extent than Alternative 2. Finally,
I'm not really sure how much additional strain would be put
on the lower canyon. It is already extensively developed,
and thus can accomodate more visitors with less strain and
damage than can the upper Poudre. Much of-therupper Poudre's
beauty lies in the low level of current impact, due to a much
lower usage by visitors than the lower Poudre. Alternative
7 would not provide for any development in this area, thus
allowing it to maintain the more "untouched" atmosphere
which it now maintains.

Thus, in my opinion, there is little question as to
which alternative is more desirable - number 7. Though
other people with different values may disagree, I feel
that this alternative provides a much hetter balance between

environmental, social, and economic values.
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