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INTRODUCTION 

The purpose of this report is to provide information bases and analyses 

on eight potential water development projects in Wyoming. The projects 

and their present levels of development are: 

Project 

Hawk Springs 
Shell Canal 
Riverton Valley 
La Prele 
Willwood 
Gooseberry 
Westside 
Little Big Horn/Fuller 

Level ---
III 
III 
III 
III 
II 
II 
I 
I 

The balance of the introduction describes the study process and some 

of the issues involved in defining the benefits associated with a water 

development project. The introduction is followed by a profile of each 

project which includes, where the data are sufficient to allow such an 

analysis, the project's costs and benefits. 

Evaluating the economic effectiveness of public-sponsored, subsid

ized, or funded projects requires a different kind of analysis than 

would be done to evaluate a private sector investment. Public projects 

differ from private projects in two ways. First, all impacts, not just 

the direct impacts to the developer or investor, need to be considered. 

Second, public project benefits include intangible returns that must be 

included in the evaluation. 

Public projects typically have benefits that do not accrue to the 

operating unit. These indirect benefits, or externalities, may dominate 

the projected benefit stream. This has historically been true with 

water development projects that have associated benefits such as im

proved wildlife habitats, flood control, or recreation area potential. 

In many cases, these "extra" benefits are received by a variety of 

groups that may have no direct involvement in the direct project purpose 
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and incur no direct cost. Evaluating their return from the investment 

is critical to judging the project's economic effectiveness. 

The other consideration in evaluating the economic effectiveness of 

public projects is determining "intangible" benefitsi that is, real, 

discernible, and at least potentially measurable returns for which no 

market exists. In some cases, an analytical effort is made to determine 

"price" and value as if a market did exist. In other cases, intangible 

effects are described and listed, and any analytical effort simply poses 

a question of judgement rather than an unequivocal statement about net 

benefits. 

It is important to view public projects as simply one investment 

that can be made. The value of the benefit received from a public proj

ect is, therefore, correctly computed from an estimate of the return 

from the next best alternative. In many cases, there may not be a next 

best alternative and the value of a project must be computed from a fin

ancial alternative standpoint. This is done by ensuring that projected 

benefit streams are expressed in terms of a discount rate, or opportun

ity cost for investing the project expenditures in available financial 

markets. 

In public project analysis, there may be no basis to determine the 

monetary value of primary, direct benefits. If that is the case, the 

focus must be on determining the net cost per unit of output. If the 

principal output from a water project is the improvement of an irriga

tion system and no primary benefits can be quantified, then the effec

tiveness of the project must be judged according to the net cost per 

acre-foot of the increased water flow. Similarly, if the output of a 

proposed project is increased recreation use or hydroelectric power, the 

project must be judged according to the implied value of a visitor day 

(project cost/total visitor days) or a kW hour (project cost/power out

put). The main consideration is that a substantial number of public 

projects that are considered for funding have to be evaluated on some 

criteria other than primary direct benefits and costs. 
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Analytical Technique 

The analytical technique developed to evaluate the eight projects 

covered by this report is straightforward: total expected project costs 

are determined; total contributions (ability to pay) of the direct proj

ect beneficiaries are subtracted from the total project costs; and the 

resulting net public cost is then compared to the projected benefit 

stream for the life of the proposed action. (Unless otherwise noted, 

all costs are expressed in 1982 dollars.) The relationships among net 

public project costs and total benefits then form the basis for public 

judgment of the project merits. The utilization of this assessment 

technique on the projects under study depends upon the information 

available for each project. 

The most important consideration implicit in this approach is 

whether or not the liability for the financial "success" or effective

ness is tranSferred from the direct primary beneficiaries to the state. 

For projects with net public deficits (project costs exceed the bene

ficiaries' ability to pay, either from an out-of-pocket or loan situa

tion), the project financial liability is transferred to the state. The 

state must then determine whether or not the public benefits warrant the 

transfer of liability. For projects with no permanent public subsidy 

(primary beneficiaries can repay completely), no liability is trans

ferred and only primary benefits need be considered. 

Several critical data areas warrant discussion. To correctly evalu

ate the magnitude of potential public subsidy requires a detailed, real

istic estimate of project purpose and costs, and an estimation of the 

direct beneficiaries' financial ability to pay for, or repay a loan for, 

direct project costs. The determination of public benefits under a 

public subsidy situation requires detailed information about direct pri

mary benefits, in addition to data that indicate the principal secondary 

and indirect benefits. without all of these pieces, a legitimate 

"bottom line" of costs versus benefits is not possible. 
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In the analyses that follow, the preceding statement is particularly 

relevant. The eight projects analyzed represent a diverse set of pur

poses that range from hydroelectric projects to minor irrigation canal 

rehabilitation to major dam repair and represent cost ranges from 

$100,000 to $6 million. Only two projects, Hawk Springs and Shell 

Canal, have enough detailed project data available to even begin dis

cussing the magnitude of potential public subsidy. The other projects 

are either not sufficiently defined or have not progressed far enough in 

the implicit decision process (level placement, engineering studies, 

construction feasibility, and so on) to provide much basis for detailed 

analysis. 

The same is generally true for the determination of primary bene

fits. In most cases, the amount of available data that would be used to 

determine direct project benefits is sparse. Farm income data, includ

ing specific cropping patterns, yields, returns, and production costs 

are not generally available at levels other than the county, and then 

only for "typical" farms (400 acres). These data could be collected, 

but that would require considerably more effort and time than was 

allotted for this project. Computing other benefits, such as secondary 

and indirect economic changes, typically requires some regional economic 

simulation or impact analysis, but that process necessitates detailed 

economic input data that are not readily available. 

The result is that the information that follows can best be treated 

as "profile" information about selected projects. In the cases where 

detailed project descriptions and cost information were available, and 

the benefits were identifiable, the question of state subsidy, if ap

plicable, has been identified. In the other cases, the information suc

cinctly summarizes the important project characteristics and identifies 

the substantive issues. 
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HAWK SPRINGS 



CONTRACTS OUTSTANDING 

HAWK SPRINGS -- LEVEL III 

CONTRACT 

Geological Investigations 

Hydrology 

Engineering Design 
Dam & Distribtuion 

Environmental Report 

SPONSOR 

PRIME 
CONSULTANT 

Soil Conservation 
Service 

Soil Conservation 
Service 

Soil Conservation 
Service 

Wyoming Game & Fish 

Horse Creek Conservation District 
Hawk Springs, Wyoming 82217 

Tom Andrews, Superintendent 
(307) 532-2540 

CONSULTANT 

NOTE 

U. S. Department of Agriculture 
Soil Conservation Service 
John Long, Engineer 
P. O. Box 2440 
Casper, Wyoming 82602 
(307) 261-5212 

SUB
CONSULTANT DUE DATE 

12/1/82 

12/1/82 

No date 

12/1/82 

A Memorandum of Agreement between the Water Development Commission and the 
Horse Creek Conservation District was entered into on July 8, 1982. The Memo
randum states that the conservation district will use the Soil Conservation 
District for the required studies. 



PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

Horse Creek Conservation District Rehabilitation Program 
(Hawk Spr ings) 
Level III 

The Horse Creek Conservation District owns and operates 
the Hawk Springs Reservoir and associated distribution 
system located near Horse and Bear creeks, about five 
miles south and four miles east of Hawk Springs in Goshen 
County. 

Hawk Springs Reservoir. The reservoir is an off-channel 
storage facility created by four earthfi11 dams. The 
first reservoir was constructed in 1913 and subsequently 
enlarged in 1930. The present legally-permitted storage 
capacity is about 16,735 acre-feet, with a total surface 
area of about 1,350 acres. The total drainage area, in
cluding diversions, exceeds 1,200 square miles, and the 
contributing drainage area, wihout diversions, is about 23 
square miles. The principal source of water is from di
version of Horse Creek with an augmented ground water 
supply obtained from fourteen surface pumps. 

Hawk Springs Dam No.1. The principal darn forming the 
Hawk Springs Reservoir is Hawk Springs Dam No.1. Classi
fied as an intermediate-size dam, Hawk Springs No. 1 is an 
earthfi11 dam of about 150,000 C.Y. volume, 58 feet high, 
2,700 feet long, and 10 feet wide at the crest. 

Hawk Creek Dams No.2, No. 2A, and No.3. The remaining 
darns that form the Hawks Springs Reservoir are also earth
fill structures, although smaller than Darn No.1. Dams 
No.2 and No. 2A have a combined crest length of 4,300 
feet and average about 8 feet high. The total fill volume 
is slightly less that 19,000 C.Y. Dam No.3 has a fill 
volume of about 14,500 C.Y., is 2,700 feet long at the 
crest, and averages 12 feet in height. 

Horse Creek Conservation District. The irrigation dis
trict served by the Hawks Springs Reservoir and the asso
ciated canal system has about eighty active water users 
that control about 10,200 irrigab1e acres. The Hawk 
Springs main canal is 32 miles long and generally runs 
from the reservoir to the north and west toward Hawk 
Springs. The distribution system also includes the 
smaller Sinnard Reservoir, which is supplied with water 
diverted from the main irrigation distribution system. 
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PROJECT 
STATUS: The problem areas associated with the Hawk Springs Reser

voir and associated canal system relate to safety and ef
ficiency. The only changes that have been made to the 
system since the 1930s, including the dams and the deliv
ery canals, other than routine maintenance, include lining 
ten miles of small sections of the canal and replacing 
some canal sections with pipelines. The principal dam 
creating the Hawk Springs Reservoir needs major rehabili
tation to ensure both safety and a reliable storage facil
ity for irrigation water. The canal (distribution system) 
is archaic and badly in need of structural replacement and 
reconditioning. In fact, the existing canal system loses 
more water than it delivers. 

Water Supply. Although normal pool capacity of the Hawk 
Springs Reservoir system is estimated to be 16,000 acre 
feet, the available irrigation water supply has averaged 
only about 11,000 acre-feet during the past twenty years 
(80 percent yield factor as determined by the Water Devel
opment Commission and the Soil Conservation Service 
(SCS). Additionally, because of the age and the condition 
of the distribution system, the available irrigation water 
supply grossly overstates the amount of water that actual
ly gets to the irrigation user. According to recent 
system flow data recorded by the SCS over a full irriga
tion season, more than 8,500 acre-feet from the available 
11,000 acre-feet supply is lost throughout the system 
through seepage and evaporation. (This includes 7,200 
acre-feet from the Hawk Springs Canal and 1,300 acre-feet 
from the Sinnard Canal. It does not include reservoir 
losses, however.) 

What this means in terms of the average irrigator is that 
the current system is capable of supplying less than half 
of the water available for use. Although the Horse Creek 
Conservation District contains about 10,200 irrigable 
acres (land with water rights), only about 40 percent, or 
4,500 acres, are typically in production. The project has 
historically averaged only about 6 inches of deliverable 
water, and in recent years, the average irrigation water 
user has been forced to make one-third of a foot of water 
suffice. These data compare to a generally accepted mini
mum deman1 level of one foot of irrigation water for the 
typical crops grown in the area. In practice, the irriga
tors have had to reduce the amount of land irrigated in 
order to ensure adequate supply to whatever land does re
ceive water. 

The crops in the Horse Creek Conservation District are 
generally grown with considerably less water than is used 
in other irrigation districts in Goshen County. In nearby 
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districts, the Goshen Irrigation District, and the Path
finder Irrigation District in particular, the delivered 
per-acre water volume averages six to nine times the vol
ume delivered in the Horse Creek District. Furthermore, 
the water is delivered at a cost lower than that paid by 
the Horse Creek water users. In fact, according to 1982 
assessment information, Horse Creek Conservation District 
irrigators paid more than $31 per acre-foot of water, 
nearly 40 percent more than they paid in 1981 and more 
than seven times the rate in the Pathfinder Irrigation 
District. Since 1972, the water appropriation in the 
Horse Creek District has generally declined from 0.8 
acre-feet to 0.35 acre-feet (with slight aberrations in 
1974 and 1980), while the per-acre-foot assessment has 
risen 570 percent. 

The Horse Creek Conservation District also operates four
teen surface pumps that are used to augment the normal 
flow of water from Horse Creek into the Hawk Springs Res
ervoir. According to district records, the electric costs 
alone associated with the ground water pumping average 
about $4,400 per month. Unfortunately, there is specula
tion that a considerable portion of the ground water pump
ing is redundant. Specifically, some portion of the water 
supply is simply being recirculated from wells into the 
reservoir where it subsequently seeps into the water table. 

Actual net flow data that would indicate the efficiency of 
the ground water pumping are scarce. However, the dis
trict cannot reduce their expenditures for pumping because 
the utility with which they deal requires a minimum demand 
charge. The district also cannot curtail pumping because 
curtailment would, under existing operating agreements, be 
tantamount to abandonment and would precipitate the utili
ty withdrawing electric service from the pumps. Future 
initiation of service would, then, necessitate substantial 
capital expenditures. A detailed flow evaluation would be 
required to determine the effectiveness of pumping and 
alternatives that might be more palatable to the local 
water users. 

System Structure. Since the principal dam (No.1) was 
enlarged in the 1930s, little has been done to preserve 
the physical structure. The district has performed yearly 
maintenance, but time and water erosion have created 
structural problems. A 1979 Corps of Engineers Phase I 
inspection indicated several structural concerns, 
including a less than acceptable safety factor against 
structural failure. Other study information of failure 
consequences indicated that failure would cause consider
able damage to roads, bridges, and agricultural land, but 
would pose no threat to life. 
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DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: The proposed project is a four-year plan to rehabilitate 

the Hawk Springs Dam No. 1 and the associated distribution 
system. The plan calls for extensive repairs and recon
struction to the dam, the installation of four major 
siphons to replace existing canal reaches, concrete lining 
of ditches, and replacement of most water control struc
tures. Three sections of the existing canal will be 
abandoned, shortening the overall length of the canal by 
eight miles, and two new sections will be laid to clear 
floor water from the system. 

The four principal rehabilitation activities and the asso
ciated costs aresurnmarized in Table 1. Dam and outlet 
repairs and construction are expected to be completed dur
ing the fall of 1983 and the spring of 1984 and are not 
expected to interrupt the 1983 irrigation season. Princi
pal rehabilitation efforts will include removing the 
existing outlet and installing new irrigation outlet 
works, removing the stilling basin at the main irrigation 
outlet, removing unstable foundation material, installing 
a new foundation/embankment drain system, and repairing or 
replacing the main control gates. 

The proposed changes in the delivery system, including 
abandonment, canal relining and cleaning, installing pipe
line and introducing new sections, are expected to occur 
in stages over four years. Those changes, in addition to 
repairing or replacing checks and turnouts, are expected 
to result in water savings of nearly 7,500 acre-feet an
nually. Much of the remaining water loss is expected to 
be recovered by rehabilitating the canal in less critical 
water loss reaches. Installing new siphons is expected to 
occur during 1984 and 1985 and will improve water regula
tion into Sinnard Reservoir, permit control of delivery to 
the Bump/Sullivan Reservoir, and enhance primary water 
flow into the principal Hawk Springs Reservoir. 

It appears that the principal purposes of the proposed 
project are to increase the safety factor of Darn No. 1 and 
to increase the efficiency of the distribution system, 
thereby delivering more water to the irrigators. Accord
ing to the Horse Creek District representatives, no new 
lands are likely to corne under irrigation immediately, but 
may become more likely as the source of irrigation water 
stabilizes. 
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TABLE 1 

Horse Creek Conservation District 
Rehabilitation Plan 

Projected Costs 
(1982 Constant Dollars) 

Year Activity Projected Cost 

198.3 

1984 

1985 

1986 

Dam and Outlet 
Canal Lining 
Checks and Turnouts 

Pipeline 
1 Siphon 

Siphons 

Canal Cleaning 

Other Costs (1983-1986) 

Engineering Studies (1983-1986) 

Easements, rights-of-way, and 
contract administration 

TOTAL PROJECT COSTS 

$2,116,276 
2,005,470 

107,370 

217,332 
283,025 

796,173 

11,250 

51,150 

300,000 

150,000 

$6,038,046 

Source: Horse Creek Conservation District and Soil Conser
vation Service, December 1982. 
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COSTS AND 
BENEFITS: Costs 

Total projected costs, expressed in constant 1982 dol
lars, are expected to be about $6 million. A completely 
rehabilitated system is projected to reduce system water 
losses by 86 percent and increase water delivery by more 
than 370,000 acre-feet over the life of the project 
(around 7,500 acre-feet per year for a fifty-year project 
life). Measured on an output/dollar basis, the increased 
water is valued in 1982 constant dollars at about $17 per 
acre foot, about 54 percent of the 1982 effective rate 
for the Horse Creek Conservation District. 

Benefits 
Six principal benefits will evolve with the completion of 
the Horse Creek Rehabilitation Program: 

1) Direct farm income benefits associated with in
creased and improved irrigation water delivery 

2) Decreased operations and maintenance expenditures 
for the Horse Creek Conservation District 

3) Recreation benefits (hunting, fishing, and boat
ing) resulting from improved reservoir minimum 
pool and reservoir access 

4) Improved and more stable wild life habitat 

5) Increased safety from dam rehabilitation and con
struction 

6) All secondary, induced, and indirect benefits 

Each is discussed in detail below. 

Direct Farm Income Benefits. According to the most re
cently available data (Agricultural Extension Service 
1977-78), the Goshen County crop distribution is domin
ated by hay (about 35 percent), corn and corn silage 
(about 27 percent), sugar beets (17 percent), and beans 
(13 percent). Other crops, including oats, dryland 
wheat, and barley, account for most of the remaining 
land. No recent data are available that detail the 
specific average crop distributions in the Horse Creek 
Conservation District, but the local district representa
tives indicated that the distribution did not vary 
significantly from the county average. The largest dif
ferences appeared to be in average yields; the local 
yields were less than the average, principally because of 
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the lack of full irrigation capabilities. Farm income 
data for the Horse Creek Conservation District were not 
available, so it is difficult to state unequivocally that 
the average farmer, despite lower average yields, also 
had lower income. It is, however, suspected that this is 
the case. 

There are about eighty active water users in the Horse 
Creek Conservation District. The district claims that 
there are sixty-three farmers using about ninety-three 
parcels of land -- some parcels are not cultivated. 
According to district estimates, the average farm size in 
the area is between 120 and 160 acres. The crop distri
bution varies across the district, principally as a re
sult of variations in land quality and the availability 
of water, but also due to traditional philosophies of 
what ought to be grown (in effect, no relevance to land 
or water conditions). 

Projecting increases in farm income as a .resul t of in
creases in irrigation water availability is very diffi
cult without some measure of what is currently happening 
in the study area. The problem concerns predicting the 
changes in crop mix that would accompany increased water 
availability. The local district representatives were 
hesitant to speculate about who would grow what crops, 
simply because of the addition of more water. The solu
tion involves evaluating what more water would do to the 
feasibility of row crops in some areas, whether or not 
local farmers would switch to different crops because of 
lack of specific equipment required to cultivate land for 
sugar beets and other more risky crops, and whether or 
not some traditional cropping strategies would be in
fluenced by any changes in local conditions. 

Local district representatives indicated that the most 
likely occurrence would be that local farmers and ranch
ers would initially try to get more water to existing 
crop mixes and that long-run changes in crop mix would 
depend on the actual amount of available water, how it 
was delivered, whether or not the effective assessment 
rates would be changed, and, more importantly, in the 
overall changes in national agricultural prices and mar
kets. 

If a rehabilitated irrigation system is able to deliver 
three times as much water to the average user as the 
current system is providing, the average user would still 
only be getting about one foot of irrigation water (the 
generally accepted minimum) and an amount less than one
half of what farmers in nearby irrigation districts are 
currently receiving. 
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Reduced O~erations and Maintenance Costs. According to 
recent computations supplied by the SCS and the Horse 
Creek Conservation District, the 1983 operations and 
maintenance budget for the Horse Creek District is esti
mated to be about $107,810. A completely rehabilitated 
irrigation system is projected to save $14,300 annually, 
principally because of reduced canal cleaning and fewer 
requirements for major maintenance and construction ex
penditures. Using a discount rate of 10 percent and 
assuming that the changes in the savings in operations 
and maintenance costs of $14,300 would approximate the 
rate of inflation (about 8 percent per year), the present 
value of the savings (constant 1982 dollars) for a pro
jected fifty-year project life would be about $464,000. 

The actual present value of the reduced operations and 
maintenance costs would depend entirely on the rate at 
which construction costs would be expected to increase 
during the life of the project (a measure of what is 
being saved) and the discount rate (a measure of the op
portunity cost of the money being spent). 

Recreation Benefits. There are clearly identifiable 
recreation benefits that will be created by the proposed 
rehabilitation plan. As part of the efforts to increase 
the amount of state benefit generated by the proposed 
project, the Horse Creek District has proposed to permit 
recreational access to both Sinnard and Hawk Springs 
reservoirs. The Wyoming Game and Fish Department has 
reviewed the possibility of gaining access to Hawk 
Springs Reservoir and has indicated that such access is 
desirable. 

There appears to be some need for more public access to 
recreational areas in south Goshen County. Hawk Springs 
is relatively close to Cheyenne, Torington, and Wheat
land. However, there has historically been little public 
access for hunting, fishing, and other recreation activi
ties except at selected, smaller habitat units. The 
Recreation Commission had identified deficiencies in 
recreation areas for southeast Wyoming, particularly for 
picnic areas and campsites. The proposed plan to reha
bilitate the Hawk Springs Reservoir and associated dis
tribution system has a positive externality in that a new 
recreation area would be created, including access, with
out expending any Game and Fish or Recreation Commission 
funds. Furthermore, there appears to be significant in
centive and precedent for obtaining public access to a 
valuable potential recreation area created or improved by 
public expenditure for a private operation. 
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The Wyoming Game and Fish Department has estimated the 
value of the various recreation possibilities of the Hawk 
Springs Reservoir. The Game and Fish Department has in
dicated that several different game species may be hunted 
in the area, including waterfowl (1,035 hunter days), 
doves and upland game birds (250 hunter days), rabbits 
(180 hunter days), and deer (30 hunter days). The total 
estimated value of the 1,495 hunter days is more than 
$50,000 (constant 1982 dollars). The present value of 
hunter days for the projected fifty-year life of the pro
posed project is projected to be about $1.62 million, 
assuming an annual rate of inflation of 8 percent and a 
discount rate of 10 percent. 

The other significant recreation benefit that would be 
derived from the proposed project would be swimming, 
boating, and camping in the area around the Hawk Springs 
Reservoir. As part of the proposed plan, the Game and 
Fish Department and the Recreation Commission have recom
mended completing up to one-half mile of County Road 154 
into the area, creating a two-acre parking area, provid
ing a landing mat-type boat ramp, and providing signs, 
picnic, camping, and sanitation facilities. The esti
mated cost of the recreation facility is $168,630. An
nual maintenance costs are expected to be about $4,500 
(1982 dollars). The total maintenance cost for the life 
of the project (present value) is $145,000. Although 
there is some recreation activity taking place now, the 
Gistrict has indicated that because of liability prob
lems, they intend to permanently close the area to re
creation in the event that the proposed project is not 
approved. 

To assess the potential number of recreation days that 
would most likely accrue to the Hawk Springs Reservoir 
area, the Game and Fish Department surveyed recreators at 
the nearby Springer Unit Reservoir, twelve miles north of 
Hawk Springs, and recorded 11,500 person-days of summer 
recreation and fishing in fiscal year 1982. The Springer 
Unit Reservoir is smaller than the Hawk Springs Reser
voir, has no minimum pool requirement (as will Hawk 
Springs), and is often dry before the end of the recrea
tion season. Accordingly, the Game and Fish Department 
believes that the Hawk Springs Recreation Area would 
develop at least the same number of recreation days as 
recorded on the Springer Reservoir. Using a daily re
creation value of about $15.00, the total value of one 
summer's recreation activity in the Hawk Springs recrea
tion area would be at least $172,500. The present value 
of annual recreation days worth $172,500, computed with 
an expected rate of inflation of 8 percent and a discount 
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rate of 10 oercent, for the projected fifty years of the 
proposed project would exceed $5.59 million. l 

Improved and More Stable wildlife Habitat. The Wyoming 
Game and Fish Department has identified the Hawk Springs 
Reservoir as an important wildlife habitat. The reser
voir has been an important waterfowl nesting area for at 
least twenty-six years and is primarily resonsible for 
the large concentrations of waterfowl in the Hawks 
Springs area. Daily waterfowl counts on the reservoir 
have been as high as 90,000 ducks and 10,000 geese. The 
area is considered valuable for waterfowl loafing, stag
ing, and nesting. Additionally, the reservoir is an 
important upland game bird habitat and supplies ideal 
conditions for many small mammals. According to the Game 
and Fish Department, considerable wildlife habitat would 
be lost if the Hawk Springs Reservoir were allowed to dry 
up. No significant losses to wildlife habitat are en
visioned under the proposed rehabilitation plan. 

Increased Safety from Darn Rehabilitation. Some portion 
of the proposed rehabilitation plan is designed to im
prove the safety factor associated with the principal 
Hawk Springs Dam No.1. Although Corps of Engineers 
studies have suggested that failure consequences do not 
include potential loss of life, the economic costs to 
structures and agricultural land of darn failure would be 
significant. No dollar values have been assigned to 
those economic costs. 

Secondary, Induced, and Indirect Benefits. There is a 
class of benefits that would result from the proposed 
rehabilitation project classified as secondary benefits. 
Specifically, these are all indirect benefits that would 
accrue to the local conservation district, Goshen Coun
ty, the state of Wyoming, and others. The following list 
summarizes the principal secondary benefits categories: 

1) Sales, use, and other taxes accruing to the state or 
the county as a result of increased purchase of farm 
equipment and construction materials and increases in 

lAccording to a Recreation Commission survey of the Curt Gowdy 
State Park (Crystal and Granite Reservoirs), more than 200,000 visitor 
days (12 hours)were recorded on facilities with slightly more than 
one-half the surface area of the Hawk Springs Reservoir. It is 
suggested that under ideal circumstances, the Hawk Springs Reservoir 
might experience more than 100,000 visitor days at an annual benefit of 
$1.5 million, and a total benefit stream for 50 years of more than $48 
million. 
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EVALUATION: 

local retail sales as a result of improved recreation 
potential 

2) Induced employment and income changes resulting from 
construction activity, increased agricultural activi
ty, increased recreation activity, and retail sales 

3) Increased income taxes as a result of higher farm 
incomes, and higher incomes of residents involved in 
providing additional goods and services 

4) Increased property tax collections resulting from 
revaluing irrigated agricultural land as higher 
"valued" property 

Each of these secondary benefit categories represents 
potentially significant changes in overall welfare, par
ticularly when evaluated over the projected fifty-year 
life of the proposed project. It is, however, difficult 
to assign actual values to each without significant in
vestments in economic and fiscal simulation capabili
ties. That level of analysis is beyond the scope of this 
effort. 

The important points associated with the proposed Horse 
Creek Conservation District Rehabilitation Program can 
easily be summarized. The irrigation project is basical
ly a system that is fifty years old and suffers from six
ty years of use. The principal dam forming the Hawk 
Springs Reservoir is in need of repair to ensure adequate 
safety and to provide a reliable storage facility for 
irrigation water. The associated irrigation system is 
archaic and inefficient, being able to deliver less than 
one-half of the available irrigation water to the users. 
The irrigators in the Horse Creek District receive, on 
the average, less than one-ninth the water allotment 
received by irrigators in nearby irrigation districts, 
and pay seven to nine times the effective per-acre-foot 
rate as their neighbors. 

The proposed project is designed to provide dam safety 
and to improve the efficiency of the water delivery 
system. The project is expected to be completed during a 
four-year construction and rehabilitation period and is 
estimated to cost about $6.36 million including the costs 
to provide and maintain recreation facilities and ser
vices (in 1982 dollars). The total increase in delivered 
water during the projected fifty-year life of the project 
is expected to exceed 370,000 acre-feet. 
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The ability to pay for the proposed project rehabilita
tion by the members of the Horse Creek Conservation Dis
trict appears to be minimal. The district is comprised 
of farmers and ranchers who would be considered on the 
margin of productivity. They currently pay more for 
water, on a per-acre-foot basis, and get lower yields due 
to the inefficiencies of the irrigation system than irri
gators in neighboring irrigation districts. The proposed 
rehabilitation of the irrigation system would, it seems, 
just provide enough water to bring these irrigators up to 
the average productivity experienced in Goshen County. 
Although no hard income or returns data are presently 
available, it is suspected that the projected financial 
status of the district members would improve but may mean 
that each member is simply losing less than before re
habilitation. The actual net may continue to prohibit 
significant contributions to repayment. 

The district is expected to save about $14,000 per year 
in reduced operations and maintenance costs. One possi
bility is to earmark some of that saving for partial con
tribution to repayment, although the projected fifty-year 
saving expressed in 1982 dollars is less than 10 percent 
of the total project cost. Additionally, it is suggested 
that the project costs associated with easement and 
rights-of-way purchase be borne by the district since the 
district members will presumably be the direct beneficia
ries of those purchases. According to the prescribed 
evaluation process described in the introduction to this 
report, the net expected project cost, taking into ac
count the projected contribution by the district, is 
about $5.75 million (1982 dollars).l 

The benefits that can be expected from the project in
clude increases in farm income, reduced operations and 
maintenance costs for the Horse Creek Conservation Dis
trict, recreation benefits, improved wildlife habitat, 
safety, and secondary tax, income and revenue benefits. 
The identifiable benefit stream for the projected life of 
the project is expected to exceed $7.67 million and could 
range as high as $50 million, depending on the extent of 
the utilization of the recreation potential and does not 
include substantial benefits, of direct farm income, 
wildlife habitat, safety, and secondary benefits that do 
not have readily identifiable dollar values. The pro
jected net project benefit is, therefore, at least ~ 
million. I.'~ 

lproject cost = $6.36 million. District contribution = $464,000 
(from reduced operations and maintenance costs) + $150,000 (purchase of 
easements and rights-of-ways). 
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The proposed Hawk Springs Rehabilitation Plan appears to 
have substantial costs and benefits. There is no per
ceivable way that the district could entertain repaying 
the direct project costs solely from the direct farm 
benefits associated with improved irrigation water deliv
ery. However, if the Wyoming Game and Fish Department 
and the Recreation Commission data are acceptable, and 
very conservative estimates have been used, the potential 
public benefit stream is enormous. Treated purely as a 
potential private entrepreneurial venture, the proposed 
changes to the system that provide recreation capabili
ties would warrant investment. That fact introduces an 
interesting viewpoint about this project. 

The anticipated public benefits of the proposed Hawk 
Springs Rehabilitation Plan are dominated by the recrea
tion potential. In fact, the least quantifiable, and 
presumably the least justifiable, direct benefit is the 
increase in farm income. One interesting way to view 
this project is that the state of Wyoming could invest 
some money to develop what many state officials feel is a 
desirable, and needed, recreation area with substantial 
public returns. One byproduct of that recreation invest
ment is that local farmers and ranchers get an efficient 
irrigation system. Although the purpose of the Water 
Development Commission is not to provide recreation, a 
straightforward economic analysis of the proposed project 
suggests that everyone might benefit from this viewpoint. 
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PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

Shell Canal Project 
Shell Canal Company 
Level III 

The Shell Canal system is located in Big Horn County, Wyo
ming along Shell Creek east of the city of Greybull. The 
existing canal extends for approximately 34.5 miles be
tween the towns of Shell and Greybull. The area irrigated 
is 4,500 acres. Fifty-seven farmers are served by the 
system. Figure 1 shows the existing system and the area 
it serves. 

The Shell Canal system is comprised of two irrigation com
panies: The McDonald Ditch Company, which was formed in 
the late l800s and which utilizes the upper 9.5 miles of 
the canal to irrigate 2031.25 acres, and the Shell Canal 
Company, which was formed in 1908 and which utilizes the 
lower 25 miles of canal to irrigate approximately 2,500 
acres of land (although it has an ajudicated water right 
of 3361.72 acres). There are no water rights disputes. 
The distribution of the irrigated land is shown in Figure 
2. 

Water supply in the system is adequate during the early 
part of the season but can be short during the latter part 
of the season, despite having supplemental water from Lake 
Adelade and Shell Reservoir. Lake Adelade is owned by the 
Shell Canal Company, and Shell Reservoir is owned by the 
Shell Creek Reservoir Company. 

The crops in the irrigated area include small grains, 
alfalfa, sugar beets, corn, pinto beans, and irrigated 
native pasture. The cropping pattern in the area has been 
developed taking into account the water quantities avail
able in the district. 

The water distribution in the system is carried out 
according to agreed upon rights, and the system has a 
history of successful utilization with reasonable coopera
tion among the users. 

Despite the successful utilization of the system, certain 
system problems have occurred. Wh.ile regular operations 
and maintenance have been carried out by the canal com
pany, no major rehabilitation actions have been under
taken. Concerns about the condition of the system were 
expressed by the Shell Canal Company board to the Soil 
Conservation Service in 1980. On 9 July 1980, a meeting 
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was held between the two groups to discuss the possibility 
of a study of the system. On 18 June 1981, the SCS again 
met with the canal board to discuss the problems and needs 
of the system. On 16 November 1982, the SCS met with the 
Shell Canal Company and a representative of the State 
Engineer's office to discuss the results of the SCS study, 
proposed solutions to problems, and priorities for im
provement works. On 28 January 1982, the SCS met with the 
Shell Canal Company to discuss the draft stuqy report. 
This meeting was also attended by representatives of the 
Wyoming Water Development Commission and the Wyoming State 
Conservation Commission. Following this meeting, a re-
vised report was released in February 1982. On 10 Novem
ber 1982, the SCS forwarded the Shell Canal Design Report 
and prints of construction drawings to the Wyoming Water 
Development Commission. In summary, since concerns about 
the system were raised by the Shell Canal Company board in 
1980, detailed system investigations and analyses have 
been carried out by the SCS and have been reviewed by the 
Shell Canal Company and the Wyoming Water Development Com
mission. The analysis has been thorough and the priori
ties established have been discussed at length. 

During the initial system evaluation each canal structure 
was carefully analyzed in terms of its present condition, 
remaining life, and cost to repair or construct. These 
items were then prioritized. Following this technical 
review and discussions with the Shell Canal Company, it 
was determined that the actions required at this time are: 

1) Construction of the Sheldon Gulch Siphon. This siphon 
consists of 1,779 feet of 27" diameter reinforced con
crete pipe. It eliminates 2.5 miles of canal, and 
those 2.5 miles include the falls, the flume, and 
Siphon no. 5. Each of these is going to require 
rehabilitative action, with work around the falls and 
the flume classified as priority activities. 

2) Construction of grade stabilization structures. 
Thirteen structures have been designed to control the 
canal grade and thereby lessen erosion, the rapid 
deepening of parts of the canal, and sediment deposi
tion resulting from erosion. 

3) Concrete ditch lining. For 310 feet upstream from 
Siphon no. 3 the ditch will be lined with a minimum of 
4" thick concrete. 

4) Repair of Siphon no. 3. The repair will eliminate the 
potential for further sliding near the inlet struc
ture, as well as some of the present seepage. 
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DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: 

It was determined after the investigation that a leak near 
Siphon no. 4 is insignificant and is not endangering any 
structure. It was also the opinion of the canal company 
that all farm turnouts were the responsibility of the 
users and were not to be included in the funding applica
tion. 

Various activities related to the project have been dis
cussed at different times. Activities currently proposed 
are the following: 

1) Construct the Sheldon Gulch Siphon. 

2) Line 310 feet of ditch upstream from Siphon no. 3 with 
concrete. 

3) Repair Siphon no. 3. 

4) Design and locate 13 grade stabilization structures 
from Sta. 0+00 to Sta 740+00. 

These activities have been identified as the priority ac
tions at this time and are in response to the most immedi
ate problems in the system. Those problems include 
erosion, unsound structures, and flood danger. 

There are several project purposes: 

1) To reduce erosion 

2) To reduce cutting or deepening of some portions of the 
canal 

3) To eliminate the present problems in the area of the 
falls and the flume 

4) To eliminate 2.5 miles of the present canal system and 
the maintenance cost associated with that while main
taining present service levels 

5) To ease sedimentation problems in certain parts of the 
canal 

6) To provide needed maintenance to present problem areas 
and therefore increase system efficiency and the 
system life 

7) To reduce some seepage 
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COSTS AND 
BENEFITS: 

8) To reduce present operation and maintenance costs on 
the system 

9) To reduce, through preventive rehabilitation, the 
possibility of a system breakdown during an irrigation 
season 

Costs. The costs of the proposed actions to improve the 
Shell Canal system are: 

Sheldon Gulch Siphon 
Concrete Lined Ditch 
Siphon No. 3 Repair 
Grade Stabili~ation Structures 
8 percent Contingency 
Total Construction Cost Estimate 

Engineering Services Cost 

Total Estimated Project Cost 

$88,809.00 
16,262.50 

2,532.10 
38,896.40 
11,720.00 

$158,220.00 

20,000.00 

$178,220.00 

The cost of rehabilitating and replacing farm turnouts and 
water measuring devices will be borne by the individual 
users. 

There are no environmental costs associated with the proj
ect as it is simply the rehabilitation of an existing 
system. 

Benefits 
While there are various specific benefits which will occur 
due to the project, the overall benefit is the assurance 
that the Shell Canal system will continue to operate suc
cessfully with no breakdown which would jeopardize some or 
all of the water delivery to the 4,500 acres presently 
served by the system. This, of course, ensures the con
tinued revenue for the farmers in the system as well as 
the income generation stimulated by the area farmers' 
expenditures in Greybull and the Big Horn Basin. The 
direct, indirect, and public benefits associated with the 
project are described below. 

Direct Benefits 
The direct benefits which accrue to the canal company 
members associated with the rehabilitation actions pro
posed include: 

1) Repair of Siphon no. 3. Assuming a failure of Siphon 
no. 3 early in the irrigation season and a five week 
period to repair the siphon, the SCS estimates a crop 
loss below the siphon of $305,000. After netting out 
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production costs, which would not be incurred, and 
adding in the cost of replacement hay, the total 
losses resulting from the failure of Siphon no. 3 
would be $186,400. The total cost of repairing the 
siphon and lining the ditch 310' upstream from the 
siphon is $18,794.60. 

2) Building the Sheldon Gulch Siphon. The construction 
of the Sheldon Gulch Siphon eliminates the erosion 
problem at the falls, as well as the deposition of 
sediment from the falls area into the canal and on the 
fields (estimated to be 0.1 tons per day). In addi
tion, the Sheldon Gulch Siphon eliminates the flume as 
part of the canal system. 

The flume is expected to need replacement in three to 
ten years. Its failure would cause 2,300 acres of 
cropland to be affected by lack of water. The value 
of the crop loss caused by such a failure is 
$280,600. After netting out the production costs 
which would not be incurred and adding in hay replace
ment costs, the net loss due to a flume failure would 
be $167,500. The ,cost of constructing the Sheldon 
Gulch Siphon, which would eliminate the potential loss 
shown above, is $88,809.00. 

The construction of the Sheldon Gulch Siphon also 
eliminates any future rehabilitation costs associated 
with Siphon no. 5. 

3) Grade stabilization structures. The development of 
grade stabilization structures will aid in slowing 
erosion, as well as reduce the deepening of the canal 
in certain areas. This deepening results in addition
al work and expense for diversion structures to get 
water onto the fields. As the channel deepens, checks 
have to be dropped in order to divert water out. 

Indirect and Public Benefits 
The indirect benefits which will result from the proposed 
improvements are mainly in the area of avoiding income 
losses to businesses in the region where the canal company 
farmers trade. A system breakdown which would reduce 
farmers' incomes would also result in reduced income to 
suppliers, retail and wholesale, who service the agricul
tural sector. 

Since nothing is changed by the improvements, it is not 
expected that public benefits will change. The continued 
presence of water through the area will maintain existing 
wildlife habitat as well as the visual benefits associated 
with irrigated areas. 
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In looking at the benefits, it is important to recognize 
that this irrigation company has a proven utilization 
record dating back to the turn of the century. An invest
ment in the Shell Canal is an investment in a proven 
organization with an established track record. Such an 
investment helps to ensure the continuation of a major 
sector in the area economic base. 

While none of the project benefits come from expanded or 
increased crop production, the potential for such an 
increase exists. The potential for a reservoir (the Fox 
Mountain Reservoir) fed by artesian well water is being 
investigated. If feasible, water from the reservoir would 
feed directly into the Shell Canal system and make it pos
sible to irrigate more land or allow for more crop diver
sification. While the Fox Mountain Reservoir is not part 
of this project, the improved Shell Canal system would 
provide an excellent base for efficient utilization of the 
potential additional water. 

Various financial packages have been looked at since 
1980. There are two basic points which have arisen con
cerning the ability of the Shell Canal members to pay for 
the improvements. First, there is a feeling that, given 
present economic conditions, it would not be possible for 
the membership to finance the improvements. Second, the 
members would be willing to assess themselves on an annual 
basis to finance future rehabilitation needs. The finan
cial options which were developed by the SCS were: 

1) Crisis management by loans. Under this plan, loans 
would be obtained as system failures occurred or as 
the economic life of the system components ended. 
This was seen as the most expensive option, with 
annual per acre assessments ranging from $2.00 to 
$27.00. 

2) Loan and investment. This assumes an upfront loan of 
approximately $92,000, with an annual per acre payment 
geared toward paying off the loan and providing funds 
for other needed improvements over a fifty year per
iod. Assessments per acre were estimated to range 
from $1.00 to $5.00 per year for the future improve
ments, with an additional $2.00 per acre per year to 
payoff the initial loan. At these rates, there would 
be no capital reserve after fifty years for a .rehabil
itation effort at that time. 

3) Grant and capital investment. Under this option, a 
grant would cover the $178,220 needed at this time. A 
constant assessment rate would then be established per 
acre. The funds collected would be invested with 
withdrawals made from the fund to finance improvements 
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EVALUATION: 

as they are needed. An assessment of $0.81 per acre 
per year on the McDonald Ditch Company and $2.40 on 
the Shell Canal Company, invested at 10 percent, would 
cover improvement costs and leave a capital reserve 
after fifty years of $78,100 for McDonald and $482,500 
for Shell. It is estimated that this amount would 
cover replacement costs at that time and would elimin
ate the need to seek loans or grants. 

The Shell Canal Company has indicated a willingness to pay 
an assessment per acre to develop a fund such as that 
described under (3) above. However, given present eco
nomic conditions, there is a concern about how much the 
members can afford. It, therefore, appears that as the 
project is finally structured and a timeframe is set, 
there will need to be meetings among the Shell Canal 
organization, the SCS, and the WWDC to define the finan
cial package and to establish assessment formulas which 
are felt to be fair, while not being an impossible cost to 
the farmers. 

Under all of the options described above, it has been 
assumed that 0 & M activities will continue to be the 
responsibility of the canal company and that responsibil
ity will continue with the rehabilitated system. 

The information developed for this project is advanced 
enough to allow it to move to the construction phase. The 
major study action still required is to fix an assessment 
on members to provide a fund for project rehabilitation 
needs in the future. As noted, this assessment needs to 
take present economic conditions into account and should 
not just be another unreasonable burden on the agricul
tural sector. 
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PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: 

Riverton Valley Canal 
Riverton Valley Irrigation District 
Level III 

The Riverton Valley Canal is located in Fremont County in 
westcentral Wyoming. It runs approximately 19.5 miles in 
total length, leaving the Big Wind River to the east of 
the city of Riverton, running through the city, and then 
re-entering the Big Wind River to the north and west of 
Riverton. (See the detailed map included in Preliminary 
Investigation Report, Riverton Valley Irrigation District, 
April 1982.) 

The irrigation canals were constructed in 1910, and the 
related drainage system was built in 1923. Since then, no 
significant reconstruction projects have been undertaken. 
The number of water users in the irrigation district has 
grown from 200 in 1935 to 582 in 1981. 

Since 1967, five reports have been prepared and are on 
file at district offices which detail the immediate and 
future improvements required to provide both water conser
vation and safety. Those needs have been prioritized (be
low), and a preliminary grant approved and appropriated by 
the Wyoming Water Development Commission to prepare and 
initiate the above priority improvements. Copies of the 
Boyle Engineering Corporation (Boyle) "Critical Path" and 
"Project Time Schedule" are included herein to provide 
current status of the project. Boyle is expected to have 
a more detailed cost estimate available sometime in Decem
ber 1982. Final plans and specifications are expected in 
March 1983. 

The proposed project consists of three phases of rehabili
tation of the Riverton Valley Canal System: 

Priority 1: Construct overflow structures in various 
areas outside the city of Riverton, reline a 
portion of the canal in Riverton city limits, 
construct sand traps and flume, and rebuild a 
storm water drainage way. 
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PROJECT 
COSTS AND 
BENEFITS: 

Priority 2: Provide reinforced concrete pipe, chute, and 
new concrete lining and reconstruct checks 
along approximately four miles of the canal 
in problem areas. 

Priority 3: Enclose the canal for approximately 1.4 miles 
through the city of Riverton. Piping t.he 
canal would include ninety-inch reinforced 
concrete pipe, turnout structures and back
fill and leveling work. 

Total estimated cost of the project is $4.9 million. 

The main purpose of this project is water conservation; 
that is, elimination of water loss and canal erosion due 
to seepage into and out of the canal. Of secondary, but 
significant, concern is the safety of the people of River
ton and the canal area who live or work below the canal. 

Costs 
Costs are summarized above and would be ready for bid
letting in March 1983, at the earliest. 

Agricultural Benefits 
Many benefits should be mentioned relating to this proj
ect. Those relating to water conservation are: 

1) Reduced seepage inflow and outflow. 

2) Reduced soil erosion, due in part to seepage problems. 

3) Reduced penetration of the system by city of Riverton 
storm drainage systems. 

4) Natural water shortages occur both early and late in 
the season. Maximum utilization of existing canal 
flow will help offset, although not cure, these short
ages. 

Given available information, it is premature to calculate 
agricultural benefit/cost ratios at this time. For the 
agricultural sector, the project will result in more effi
cient water delivery to the fields. More water will, 
therefore, be available for existing crops, for crop 
diversification, or for expanding the area being irri
gated. Quantifying the agricultural benefits that will 
result requires more crop production statistics as well as 
a better data base to forecast the changes and produc
tion increases that can be expected. It has been reported 
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EVALUATION: 

by the Soil Conservation Service that farm management in 
the Riverton area is better than the Wyoming average. 
This indicates that farmers in the area would take advan
tage of the water system improvements to increase produc
tion and income. However, the amount of the increase 
cannot be quantified at this time. 

Calculating the farmers' ability to pay is also premature 
at this time due to lack of detailed cost and production 
data for the irrigated area. It can be assumed that there 
will be money paid toward operations and maintenance and 
rehabilitation, but the amount cannot be defined now. Any 
user contribution for the rehabilitation costs is con
sidered unlikely at this time. 

Indirect and Public Benefits 
The increases in agricultural production caused by the 
project would result in increased income to farmers, which 
would translate into increased purchases in the Riverton 
trade area. This "multiplier" effect will generate income 
increases throughout the area. However, the size of this 
increase cannot be quantified until the effects on the 
agricultural sector have been calculated. 

There are two major public benefits, both of which are 
related to safety. First, large quantities of storm water 
could result in the canal overflowing its banks and caus
ing severe property damage, as well as potential loss of 
life. The contribution of emergency overflow structures 
west of the city of Riverton would prevent storm waters 
from entering the canal. In addition, an enclosed canal 
would prevent storm water from within the city from enter
ing the canal. Second, there is always a risk of having 
someone fall into an open canal. This is a serious prob
lem when the canal passes through a community. Enclosing 
the canal within Riverton would eliminate this danger and 
possible loss of life. 

The Riverton Valley Irrigation District has contributed a 
significant amount of time and effort over the past fif
teen years toward determining the proper and most cost
effective method to provide improved usage of their canal 
system water and to provide the necessary safety net as
sociated with canal operations. 

Although benefit dollars cannot be accurately calculated 
in comparison to a total project cost of $4,900,000, it is 
apparent that the first priority of water conservation 
will provide the following intangible and tangible bene
fits: 
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1) Improvement of soil conditions via reduced seepage and 
erosion 

2) Improvement of water delivery via reduction in canal 
seepage outflow, thereby increasing the amount of 
water available for delivery to district members 

Both improved soil conditions and increased water delivery 
would necessarily increase land productivity. 

The second priority of safety to the people living along 
and below the canal route is significant in terms of 
averting major social losses through pers.onal injuries or 
loss of life, and major economic loss that would result 
from property damage or destruction. 

The canal is approximately 75 years old, with no signifi
cant improvements made during these years. Decreased 
canal size and carrying capacity because of sluffing, 
silting, and grade problems has seriously reduced the 
conveyance of irrigation water to the lower portion of the 
project, thereby enhancing the probability of crop loss 
due to water shortages, which have occurred in prior years. 

It is clear that additional research will provide the 
necessary data to quantify the potential direct benefits 
from the project. The value of the project safety fea
tures cannot be stated solely in dollars, and therefore 
the project costs must be weighed against the potential 
losses of life and property. It is the perceived value of 
these public benefits that need to be weighed carefully as 
the project is evaluated. 
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LA PRELE -- LEVEL III 
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PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

La Prele Project 
Level III 

The La Prele watershed is located in the eastcentral part 
of Wyoming in Converse and Albany counties. There are 
19,400 acres of irrigated land in the watershed. Of 
these, 4,200 acres are irrigated with water from the North 
Platte River, 6,200 acres are irrigated with water above 
the La Prele Reservoir, and 9,000 acres are irrigated with 
water supplied by the La Prele Reservoir. 

The La Prele Reservoir was constructed in 1909 and was 
designed to store 20,000 acre-feet of water. Leakage from 
the reservoir has been severe from the start, making it 
impossible to fully utilize its storage right. The state 
engineer's office limited total storage, due to unsound
ness of the structure, until it was repaired in 1979. The 
repairs were made by Panhandle Eastern Pipe Line Company 
in exchange for rights to 25 percent of the stored water. 

Small grain; alfalfa, alfalfa grass, and pasture are 
raised on the 9,000 acres irrigated by the reservoir. 
Surface flooding is the method of irrigation. 

The acreage has always been water short, and the repairs 
to the dam have helped. However, there is at present a 
loss of 90 percent of efficiency in the project's distri
bution system. When the dam was repaired, the Wyoming 
Board of Control stated that steps should be taken to 
rehabilitate the distribution system. At one time, the 
SCS would share 50 percent of the rehabilitation cost, but 
these funds are no longer available due to budget cuts. 

The distribution system is in a state of disrepair. 
Rehabilitation would include replacing existing wooden 
gate control and orifice plates with new metal slide gate 
and orifice plates. Stilling wells would be cleaned, and 
turnouts that have deteriorated beyond repair would be 
replaced with a new gate, headwall, pipe, and proper flow 
measuring device. Some check structures would be replaced 
and some new ones installed where none were previously. 
As stated, this would improve project efficiency to 21 
percent, according to the SCS study. 

Project efficiency could be increased to 35 percent, 
according to the SCS report, by providing gravity 
pressured sprinklers to 4,360 acres in addition to 
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DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: 

rehabilitation. Gravity pressure is developed by install
ing pipeline to deliver water and placing the inlet to 
pipeline at a higher elevation than the irrigated land. 
Land meeting the physical requirements for gravity pres
sured sprinklers is located on the east side of La Prele 
Creek. Structural improvements to the main canal and West 
Side Ditch would be the same as in the first alternative. 

The 9,000 acres irrigated by the reservoir are short irri
gation water every year. The problem is principally one 
of distribution, and two alternatives outlined in the SCS 
La Prele Watershed Canal Rehabilitation Interim Report 
(November 1980) are currently being explored: 

1) Rehabilitation of the existing system. Nearly all 
turnout structures would be replaced or repaired, and 
the stilling wells used to measure flow depths through 
the turnout structure would be cleaned or replaced. 

2) Rehabilitation of the existing system and installation 
of some gravity pressured sprinklers. At present all 
9,000 acres are irrigated using surface flooding 
methods. This alternative would provide for gravity 
pressured sprinklers for 4,360 acres, and the rest 
would be irrigated as before. 

The present delivery efficiency, as estimated by the Doug
las Water Users Association, is 50 percent and includes 
reservoir loss and conveyance loss. On-farm efficiency is 
20 percent, which includes ditch loss. Therefore, the 
total project efficiency is only 10 percent at present (50 
percent delivery and 20 percent on-farm). In order to 
fully irrigate the 9,000 acres, 118,000 acre-feet of water 
would be required at 10 percent efficiency. Approximately 
11,000 acre-feet of water are available for irrigation in 
an 80 percent chance water supply year. 

The first alternative outlined above would raise the proj
ect efficiency to 21 percent. The annual water require
ment would be 58,000 acre-feet. The second alternative 
would raise the project efficiency to 35 percent and would 
lower the water requirement to 33,900 acre-feet. Neither 
alternative would result in enough water being delivered 
to fully irrigate the 9,000 acres. The available supply 
with 100 percent project efficiency is not sufficient to 
accomplish fall irrigation. 
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PROJECT 
COSTS AND 
BENEFITS: Costs 

The cost to rehabilitate the structures in the first 
alternative in 1980 dollars is $1,898,100. Annual opera
tion, maintenance, and replacement (OM&R) costs are esti
mated to be $58,940 in 1980 dollars. If the rehabilita
tion costs were amortized over fifty years at 7-1/8 
percent interest, the annual contribution requirement 
would be $139,710. Coupled with OM&R costs, the total 
annual cost would be $198,650. The SCS report of 1980 
estimated that annual irrigation benefits, primarily in 
the form of increased agricultural production, will 
approximate $249,300. Therefore, the benefit/cost ratio 
would be 1.3 to 1. It should be noted that a water short
age will still exist. Increased crop production will 
result from more efficient distribution of water, timely 
application, and some late season water supply increases. 

The cost of the second alternative, according to the SCS 
report, would be $5,528,300 in 1980 dollars. Annual OM&R 
cost would be $80,490. Amortizing the $5,528,300 cost 
over fifty years at 7-1/8 percent interest, would result 
in annual requirements of $406,930. Together with OM&R, 
the annual cost would be $487,410. Irrigation benefits, 
according to the SCS report, should approximate $476,000 
annually. Therefore, the benefit/cost ratio will be 0.98 
to 1. 

Benefits 
The principal benefit of the project, regardless of the 
alternative selected, is more efficient use of water 
through distribution system improvement. However, a water 
shortage will continue to exist as even 100 percent deliv
ery would not be able to satisfy full season irrigation 
requirements in an 80 percent chance water supply year. 

Environmental benefits may accrue as a result of the proj
ect. La Prele Creek is designated a Class 3 stream (that 
is, important trout water of regional importance) by the 
Wyoming Game and Fish Department. However, water quality 
below the reservoir has historically been poor due to 
reservoir operations, and flows below the reservoir have 
been poor. Any improvements in these conditions could 
enhance the fish population. It is uncertain whether 
improvements will occur as a result of implementation of 
either alternative. 
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EVALUATION: The project is still in the investigation stages. Benefit/ 
cost ratios are 1.3 to 1 and 0.98 to 1, respectively, for 
the two alternatives, according to the SCS report, indi
cating marginal returns. Environmental impacts to the 
trout population could be positive, but are as yet unknown. 
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WILLWOOD -- LEVEL II 
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PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

Willwood Hydroelectric Project 
willwood Irrigation District 
Level II 

The existing Willwood Dam is located on the Shoshone River 
in Park County approximately ten miles southwest of 
Powell, Wyoming (see Figure VI-1 of the Stone Webster 
Engineering Report, September 1982). 

The Willwood Diversion Dam was built in 1924 as part of 
the Shoshone Project by the U.S. Bureau of Reclamation. 
It is fed by the Shoshone River and administered by the 
Willwood Irrigation District. The Willwood Irrigation 
District provides irrigation for about 11,000 acres, with 
an annual operating budget of approximately $160,000. By 
way of background, Willwood Power & Light Company's annual 
revenues are less than $100,000. Willwood Power presently 
purchases power from the Western Area Power Administra
tion. Willwood Power's revenues are based on a rate of 
approximately 2t/kWh. 

The district has a Federal Energy Regulatory Commission 
(FERC) preliminary Permit which is scheduled to expire on 
November 30, 1983. In relation to that permit, the dis
trict entered into an agreement with Stone & Webster En
gineering Corp. (SWEC) to carry out engineering services 
for developing hydroelectric power at the Willwood Dam. 
As part of those services, SWEC completed its feasibility 
study in September 1982 and presented it to the district. 
The conclusion of that study was: 

WThere are no serious institutional or environmental im
pediments to developing power at Willwood Dam, and the 
proposed run-of-river reservoir operation should meet 
state Department of Environmental Quality (DEQ) concerns 
regarding reservoir sediment discharges. It is proposed 
to include a sedimentation pond in the Willwood Canal as 
part of the project since run-of-river operation and mini
mal sluicing will result in the reservoir filling-in with 
sediment and a higher sediment load entering the irriga
tion system. 

The district should proceed to discuss with the state a 
loan for the FERC License Application and future project 
financing." (SWEC, Willwood Hydroelectric Project Report 
on Feasibility Study, Willwood Irrigation District, Sep
tember 1982, p. ii.) 
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In addition, SWEC listed the following detailed conclu
sions and recommendations: 

Conclusions 

The following can be concluded from this feasibility study: 

1) The existing Willwood Dam is well suited technically 
to the development of a small-scale hydro project. 
Head, flow, and general features are ideal for a hori
zontal tube-type unit. 

2) There are no significant institutional impediments to 
such a project. 

3) There are no known serious environmental obstacles to 
the project. 

4) Past sluicing of reservoir sediment deposition has 
been of significant concern, but proposed year-round 
run-of-river operation of the power plant should 
satisfy state DEQ requirements in the future. 

5) A sedimentation pond should be installed in the will
wood Canal to replace the past reservoir desilting 
role. This will improve irrigation water quality as 
compared to the past. 

6) The most likely power market is the Western Area Power 
Administration. 

7) Based on marketing with WAPA, the optimum plant size 
is a single 1.87 MW unit. This would produce about 
10.92 GWh/year. 

8) Project viability is dependent on a 6 percent forty
year Wyoming State loan. 

9) A further requirement would be the first five years 
interest-free to ensure that the district not operate 
at a deficit. Deficit operation is a risk the dis
trict could not undertake. 

(SWEC 1982.) 

In order to prepare the FERC License Application it is 
estimated that $60,000 in funds are necessary. 

Recommendations 

The Stone and Webster report recommended that: 
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DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: 

1) Discussions should be held with the state regarding a 
loan for the cost of preparing a FERC License 
Application and for project financing through loans 
authorized by the state legislature. 

2) FERC should be requested to extend the Preliminary 
Permit period to allow for the above discussions and 
provide time for the preparation of a License Applica
tion. There are other reasons for delays, including 
the need for USGS measurements for the important sedi
mentation study. 

3) The engineer should be authorized to proceed with the 
FERC License Application as early as possible. 

4) Discussions with the Bureau should be held on the 
"falling water charge" when project financing is more 
definite. 

5) Discussions with Wyoming DEQ and the Bureau should be 
held on the proposed method of reservoir operation, 
and a new agreement should be negotiated on this sub
ject. 

(SWEC 1982:XI-l,2) 

The proposed project consists of improvements to the 
Willwood dam and canal system as follows: 

1) Installation of hydroelectric generating facilities 
including turbine generator, transmission line, and 
powerhouse, including: 

Construction of a sedimentation pond near the head 
end oftbe Willwood Canal to remove sand and silt 
load which would otherwise increase suspended 
sediment entering the irrigation system 

Installation of flashboards across the dam crest 
to avoid losing possible generated energy from 
present overflow 

Total estimated cost depending on installed capacity is as 
follows: 

Capacity 

1300 kW 
1800 kW 
2300 kW 
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PROJECT 
COSTS AND 
BENEFITS: 

EVALUATION: 

The costs are based on July 1982 dollars with price escal
ation and interest adjustments during the construction 
period expected to last through mid-1985. Recommended 
installed capacity is 1,870 kW at a cost of $4,590,000. 

The primary purpose of this project appears to be the 
utilization of the existing seven-foot diameter opening in 
the dam to provide electricity to one cooperative power 
company, Willwood Power and Light Company. 

Conclusions nos. 6 through 9 indicate that the project is 
economically feasible if all the power output can be sold 
and if a 6 percent forty-year loan can be obtained to 
cover the cost of a $4,590,000 project (with no interest 
paid during the first five years). Gross annual output 
would be 10.92 GWh at an installed capacity of 1,870 kW. 
This would translate to 3.663¢/kWh based on revenues of 
$400,000 in 1985. 

The major considerations relating to the Willwood Hydro
electric Project are as follows: 

1) Due to its size, the Willwood Irrigation District, is 
not strong enough financially to commit to repayment 
of a $4.6-million dollar loan, even at 6 percent in
terest without interest during the first five years. 
Should revenues fall below projections, there would be 
no other source of loan repayment since further 
assessment of district members for this purpose would 
not be acceptable to those members. A more detailed 
marketing study must be completed before the project 
can be assessed as economically viable. 

2) The FERC Preliminary Permit expired on November 30, 
1983. As Stone Webster Engineering Corporation 
recommended, additional time is needed to conduct 
certain studies and to prepare the FERC License 
Application at an estimated cost of $60,000. 

The two major benefits of power being produced locally 
within the Willwood District and the potential improvement 
in the quality of irrigation water must be weighed against 
the potential investment costs, the district's ability to 
repay, and also the final resolution of the FERC license 
application. 
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GOOSEBERRY 



CONTRACTS OUTSTANDING 

GOOSEBERRY, LEVEL II 

PRIME 
CONTRACT CONSULTANT 

Hydrology Leonard Rice 
Engineering 

Water Rights Review Leonard Rice 
Engineering 

Environmental Report Wyoming Game 
Department 

SPONSOR 

Gooseberry Steering Committee 
Fred Feraud, Chairman 
Star Route 
Worland, Wyoming 82401 

CONSULTANT 

& Fish 

Leonard Rice Consulting Water Engineers 
Jeff Fossett 
2695 Alcott St. 
Denver, Colorado 80211 
(303) 455-9589 

SUB-
CONSULTANT DUE DATE 

n/a 12/15/82 

n/a 12/15/82 

n/a 12/15/82 



PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

Gooseberry Creek Project 
Level II 

The Gooseberry Creek watershed is located in Hot Springs, 
Park, and Washakie counties in Wyoming. Three tribu
taries, Enos Creek, Buffalo Creek, and Middle Creek enter 
Gooseberry Creek in the upper reaches of the watershed. 
The land that will benefit most by the project is- located 
along Gooseberry Creek east of the confluence of Buffalo 
Creek and Gooseberry Creek and is principally in Washakie 
County. 

In 1971, the SCS released the Gooseberry Creek Watershed 
Investigation Report. That report explored three alter
natives for providing irrigation to the Gooseberry water
shed. 

The first alternative was the construction of an off
stream reservoir located at the confluence of Buffalo 
Creek and Gooseberry Creek that would hold 3,640 acre-feet 
of water, the amount considered available five years out 
of ten. This water would result in a f~ll season supply 
to 2,610 presently irrigated acres in a 50 percent chance 
year. The reservoir construction cost would be approxi
mately $2,000,000, and the annual operating cost would be 
$111,000. 

The second alternative explored was the construction of 
several smaller off-channel reservoirs to store the 3,640 
acre-feet of water. Topographic maps then in existence 
lacked sufficient detail to enable the SCS to analyze 
availability of storage sites or costs. The report did 
state that "this type of approach is more difficult to 
coordinate and would have higher evaporation losses than a 
single upstream reservoir, but can effectively utilize 
return flows." 

These first two alternatives propose to use water con
sidered available in Gooseberry Creek in five out of ten 
years. The third alternative, transbasin diversion of 
water from the Wood River, proposes to increase the avail
able supply of water to 8,000 acre-feet. This would 
assure all presently irrigated land along Gooseberry Creek 
a full season supply in eight out of ten years. According 
to the SCS report, a fourteen-mile canal would be con
structed at an annual cost of $57,000 (1971 dollars). 
Eight thousand acre-feet of storage in the Lower Sunshine 
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DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: 

Reservoir would have to be purchased from irrigators along 
the Wood and Greybull rivers under this alternative. 

A fourth alternative currently being explored combines two 
of the above approaches. Under this alternative, water 
would be diverted to Gooseberry Creek through a four-mile 
canal during nonirrigating periods from the Wood River 
below the Lower Sunshine Reservoir. A reservoir would be 
constructed near the confluence of Middle Creek and Goose
berry Creek to store the diverted water. Costs and other 
details on this approach are not presently available, but 
an official of the Gooseberry Steering Committee felt that 
this alternative could provide water to fully irrigate all 
8,450 adjudicated acres. 

There are 8,450 acres in the Gooseberry watershed with 
adjudicated water rights, but less than half are irrigated 
due to water shortage. Approximately 13,000 more acre
feet of water are needed to provide a full water supply to 
all adjudicated lands. 

Delivery under any of the previously mentioned alterna
tives would be via Gooseberry Creek, and no major struc
tural improvements would be necessary. Farmers along 
Gooseberry currently maintain all of their own irrigation 
supplies. 

Less than half of the 8,450 acres in the watershed with 
adjudicated water rights are being irrigated. The water 
currently available for these acres is sufficient in an 
average year to provide only 500 acres with a full season 
irrigation water supply. 

Due to the shortage of water in the Gooseberry watershed, 
the principal agricultural activity is livestock produc
tion. Irrigated hay, grain, and silage are used for win
ter feed and supplement native range. These crop yields 
are less than one-third of potential due to the water 
shortage. 

The purpose of the project is to supply more water to the 
acres currently being irrigated to increase yields and 
also to supply water, if available, to those acres with 
water rights but not currently being irrigated. Not only 
would feed yields increase if more water were supplied, 
but other cash crops such as barley and sugar beets could 
also be raised. 
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PROJECT 
COSTS AND 
BENEFITS: 

EVALUATION: 

The project would have the following benefits: 

1) Yields for irrigated acreage would be brought up to 
potential. 

2) Cash crops such as barley and sugar beets would be 
raised, and the agricultural income would help stabi
lize the economy of the area. 

3) If the last alternative were selected, more land could 
be irrigated and agricultural income would increase 
accordingly. 

4) The property tax base would increase for the conver
sion from dry livestock grazing land to irrigated crop 
land. 

5) If a reservoir is constructed, it would provide a 
waterfowl nesting area in the spring and may support a 
fishery. Depending on reservoir size, there may be 
other recreational benefits. 

The SCS report in 1971 computed a benefit/cost ratio for 
reservoir construction holding 3,640 acre-feet of water at 
1.5 to 1. The alternative providing for diversion from 
the Wood River, but without reservoir construction, bore a 
2.5 to 1 benefit/cost ratio in 1971. The alternative 
which is currently being explored is a combination of 
these two alternatives; that is, diversion with a reser
voir. No benefit/cost information on this alternative is 
available at present. 

This project is still in the investigation stage. The 
approach of diversion with storage has appeal for the 
following reasons: 

1) All adjudicated acres could probably be irrigated. 

2) Off-season flows would be utilized. 

3) Environmental impacts would not be as severe as 
diversion without storage~ principally as regards 
impact on the Wood River fishery. 

Information on costs is not presently available, and 
assessments of dollar benefits and repayment ability must 
still be made. 
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WESTSIDE 



WESTSIDE -- LEVEL I 

CONTRACT 

Study of Alternatives 

Environmental Report 

SPONSOR 

CONTRACTS OUTSTANDING 

PRIME 
CONSULTANT 

United States Bureau 
of Reclamation 

Wyoming Game & Fish 
Department 

Westside Irrigation District 
1427 Coburn 
Worland, Wyoming 82401 

Coordinator: Newton Wh.ite 

CONSULTANT 

United States Department of the Interior 
Bureau of Reclamation 
Robert Madsen 
Regional Planning Office 
P. O. Box 2553 
Billings, Montana 59103 

SUB
CONSULTANT DUE DATE 

9/8/82 

Interim 
Report 
Due: 
9-8-82 



PROJECT 
NAME: 

PROJECT 
LOCATION: 

PROJECT 
STATUS: 

Westside Irrigation Project 
Level I 

The land to be irrigated by the proposed Westside Irriga
tion Project is located in Washakie and Big Horn counties, 
next to the Big Horn Canal, between Basin and Worland, 
Wyoming. A 1975 study by Clyde-Criddle-Woodward, Inc. 
proposed that 21,000 acres be included in the project. 
The project has since been pared down through various 
studies to 9,026 acres, which are considered economically 
justifiable to warrant further investigation. 

Acreage in this project has been the subject of several 
studies. The U. S. Bureau of Reclamation (USBR) studied 
3,740 acres of the project area in 1942 and 2,556 acres in 
1962. In 1975, Clyde-Criddle-Woodward, Inc. prepared the 
Feasibility Study of Big Horn westside Irrigation Project, 
which proposed a 2l,000-acre irrigation project. No 
economic analjsis was done of the proposed project, which 
would have pumped return flows from the Big Horn River 
into the canal and then to farm operators. 

The Westside Irrigation project Study (Engineering 
Associates, March 1978) indicated that the Clyde-Criddle
Woodward proposal was too far-reaching and not economical
ly feasible. It presented alternatives to irrigate 19,630 
acres, 9,185 acres, 7,505 acres, and 3,900 acres. The 
last two alternatives were judged to be the "most likely 
to produce an economically viable product." 

The Report on the Westside Irrigation Project Water Pay
ment Possibilities Worland-Manderson-Basin Area, Wyoming 
"(Wyoming Agr icul tur al Extens ion Service, November 1977) 
recommended that project land be added to existing farms 
in 160-acre increments so that total farm size exceeded 
320 acres. The report stated that economies of scale dic
tate a farm size in excess of 320 acres in order to be 
economically viable. 

In December 1982, the USBR prepared the Westside Irriga
tion Project (Wyoming) Special Report. This report 
analyzed the project based on alternative elevations to 
which the water would need to be lifted -- 50-foot, 100-
foot, and 200-foot levels. It concluded that the 200-foot 
level, serving 9,026 acres, was the best alternative 
because it "would provide for the largest project of the 
three while still economically justifiable." 
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DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: The project land is primarily federally owned and consists 

of terraces and low terraces up to 200 feet in elevation 
above the Big Horn Canal. The project proposes that water 
be supplied to the project land by the Big Horn Canal 
through a series of pump stations. Presently, the Big 
Horn River, controlled by the Boysen Dam and Reservoir, 
provides water to the canal. Approximately 12,800 acres 
of land upstream of the proposed project land are current
ly being irrigated by the canal. Therefore the water 
supply to project lands would be from the return flows of 
upstream irrigation. USBR and Wyoming Water Planning 
Program studies indicate that as many as 21,000 acres 
could be served by return flows, so supply to 9,026 acres 
should not be a problem. If supply problems do arise, 
however, water would be available from the Boysen 
Reservoir. 

The December 1982 USBR report on the Westside Irrigation 
Project examined three alternative project sizes deter
mined on the basis of lifting water 50, 100, and 200 feet 
above the Big Horn Canal. Regardless of the alternative 
selected, the canal capacity would have to be increased by 
enlarging it and placing excavated earth on the top of the 
downhill bank. Pumping plants would be placed to serve 
areas one mile wide, irrigated with side-roll or hand-move 
sprinkler systems, and delivery lines would be high pres
sure pipe. Pressure at farm turnouts would be at least 60 
pounds per square inch (psi), enough to ensure 45 psi at 
the sprinkler nozzle. No on-farm pumps would be required. 

If the 50-foot lift alternative were selected, 2,181 acres 
would be irrigated and the project cost would be 
$2,000,000. The lOO-foot lift alternative would irrigate 
4,986 acres, and the project cost would be $5,100,000. 
The 200-foot lift alternative would irrigate all 9,026 
acres at a project cost of $12,000,000. 

As was previously mentioned, the project land is primarily 
federally owned. The USBR proposes to establish 160 acre 
units that would be settled by prospective irrigators 
based on local preference. Irrigators would have to live 
within ten miles of the project, own an irrigated farm, 
and demonstrate financial capability. Selection would be 
made based on a drawing. 

Most of the soils in the project acreage are rated Class 
III, that is, suitable for two to three years of row crop 
production in rotation with the equivalent period of hay 
and pasture use, or poorer by the u.S. Soil Conservation 
Service. Potential alkali- and sodium-related problems 
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CONTRACTS OUTSTANDING 

LITTLE BIG HORN-FULLER -- LEVEL I 

CONTRACT 

Stream Guaging 

Environmental Report 

SPONSOR 

David Fuller 

PRIME 
CONSULTANT 

u.S. Geological Survey 

U.s. Geological Survey 

Wyoming Game & Fish 
Department 

Fuller Ranch Company 
Parkman, Wyoming 82838 
(307) 341-2304 

CONSULTANT 

U.S. Geological Survey 
U.S. Department 
Water Resources Division 
Edward A. Cox 
Acting District Chairman 
P. O. Box 1125 
Cheyenne, Wyoming 82003 

Wyoming Game and Fish Department 
5400 Bishop 
Cheyenne, Wyoming 82002 

SUB
CONSULTANT DUE DATE 

9/30/82 

9/30/83 

n/a 



DESCRIPTION 
OF THE 
PROPOSED 
PROJECT: 

PROJECT 
COST AND 
BENEFITS: 

Because the project is still at a Level I stage, no final 
definition of the project has been developed. The ulti
mate goal is to develop a multiuse project with water 
allocated to irrigation, industrial use, and municipal 
use. To achieve that end, various alternatives have been 
assessed and preliminary allocation estimates among those 
uses have been made. However, no final project definition 
exists at this time. 

The project purpose is to develop the Little Big Horn 
water resource for use in Wyoming. The project sponsors 
See a need for the water in Wyoming for agriculture, 
industry, and municipalities and hope to see this resource 
developed for those purposes. 

Costs 
Project costs cannot be accurately defined at this time 
because of the uncertainty of the final project configura
tion. The cost estimate to carry out the Level II feasi
bility study is approximately $600,000. The Level II 
study will be required in order to define final project 
characteristics. 

Benefits 
The benefits from the project cannot be quantified at this 
time. There are, however, several potential public bene
fits: 

1) The development of a water resource for use in Wyo
ming. Wyoming's share now leaves the state. 

2) Water would be available to further expand and develop 
the agricultural base of Sheridan County. 

3) Additional water will be available for municipalities 
in northern Wyoming. Water shortages have been fore
cast for the city of Sheridan under some growth scen
arios as well as for several smaller communities in 
the county. 

4) Having water available in the county could stimulate 
industrial development in the area and thereby stimu
late job creation and expand the tax base. 
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EVALUATION: It appears that there are complications in trying to 
develop the Wyoming share of the Little Big Horn River. 
To avoi~ a situation where constant conflicts preclude 
ever developing the resource, it would seem reasonable for 
the state to identify steps which will lead to a Wyoming 
use for the water. Such steps could include: 

1) Look seriously at the legal issues involved between 
states (determine whether the Yellowstone compact is 
an issue here) and the Crow Tribe and identify solu
tions to the potential conflicts. 

2) study alternative ways to gather and distribute the 
water in wyoming. The objective should be to identify 
the cheapest way to utilize the water resource while 
meeting the priority needs. Detailed engineering, 
hydrological, and geotechnical studies are required if 
the least-cost solution is to be developed. Given the 
various interests in the water resource, it is impor
tant that all interested parties be in agreement with 
and participate in the process. 

3) Establish clearly what the market for the water is. A 
comprehensive assessment of the water demand should be 
carried out, and the earnings potential for that water 
use should be calculated. 

4) By carefully integrating the activities of 2 and 3 
above, an optimization procedure should be carried out 
to calculate the highest return for the least cost. 

The discussion above is meant only to stimulate discussion 
on the development of the Little Big Horn water resource. 
That discussion is necessary if the future of the Fuller 
project is to be clarified. 

56 



FINANCING ALTERNATIVES 

There are a number of alternatives available for financing the construc

tion of water development projects in Wyoming. Most ()f these options are 

already available to the state, while other programs such as bonding could be 

deve loped to supp lement the exis t ing programs. These exis t ing al ternat i ves 

may be in the form of a loan, grant or combination loan and grant. Some of 

the options are more limited than others in their financial resources. The 

following is a brief summary of each financing option. For a more detailed 

discussion of this information, please refer to the Wyoming Water Development 

Commission Analysis of the Financial Aspects of the Wyoming Water 

Development Program, by James J. Lowrey & Company and Kaiser and Company, 

October, 1982. 

WYOMING WATER DEVELOPMENT ACCOUNT I 

This account is funded by a 1.5 percent severance tax on the total 

mineral valuation of coal extracted in the state. The money in this account 

is to be used to fund water development projects completed and in use after 

1970. Any water development project is eligible to apply for funds in this 

account. This may include projects approved by towns, cities, counties, 

associations of individuals, and irrigation districts. 

This account has a balance of approximately $40,000,000 and is projected 

to increase to approximately $340,000,000 by 1992. This is considered a major 

revenue source for water development projects. 

WYOMING WATER DEVELOPMENT ACCOUNT II 

The Wyoming Water Development Account II was created by the Legislature 

for the sole purpose of funding water development projects completed and in 

use prior to 1970. This account is the newest water-related funding source 

for the State of Wyoming, having been established by the Legislature 1.n 

fiscal year 1981. According to Wyoming Statutes 39-6-305(g), a severance tax 

of .167% of the total mineral valuation of both oil and gas extracted in the 

State of Wyoming is dedicated to this account. 
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This account had a June 30, 1982 cash balance of approximately 

$7,000,000 and is projected to increase to approximately $106,000,000 in 

1992. Together with the Wyoming Water Development Account I, these are 

considered a major source of funding for water development projects. 

GENERAL FUND TRANSFERS 

During the 1982 Legislative session, Governor Ed Herschler proposed 

supplementing the Water Development Account I through transfers of up to 

$600,000,000 from the General Fund. This is to occur over a six year period. 

This money will be a major source of funding for the Water Development 

Program. 

PERMANENT LAND FUND 

Proceeds from the sale of the public lands, mineral royalties, and any 

money designated by the Wyoming Constitution or Wyoming statutes are to be 

transferred as collected to the State Treasurer and credited to the proper 

accounts within the Permanent Land Fund. Only the revenue received from 

rental leases and interest earned from the investment of the resources of the 

fund is current ly expended. Expendable revenues have in the past several 

fiscal years averaged less than 10% of the total revenue deposited into the 

fund. Furthermore, this revenue is then transferred to the Permanent Land 

Income Fund. Royalty and Lease Royalty payments, in addition to investment 

earnings, constitute approximately 99% of the sources of revenue available to 

the Permanent Land Fund. 

The Permanent Land Fund has historically been a significant funding 

source available to smaller water-related projects. Within the Common School 

Fund, the largest of the eleven accounts in the Permanent Land Fund, there 

are several major legislative authorizations for loans serving a variety of 

needs including farming, irrigation and joint powers programs. 

Among the three major legis lature authorizat ions providing loans from 

the Common School Account, two of these, the Irrigation and Joint Powers Act 

Programs, are available for water-related projects. A discussion of these 

programs follows. 
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Irrigation Loans 

The Farm Loan Board 1S authorized to make loans to water districts, 

agencies of state and local government, individuals, corporations and 

associations within the state to finance the construction of water develop

ment projects. The Farm Loan Board acts as administrator of the loans with 

technical assistance from the Department of Economic Planning and Development 

("DEPAD") . 

$30,000,000 of $60,000,000 avai lable from the Farm Loan Board must be 

available for smaller loans with a ceiling of $150,000. In the past several 

years, loans of this type have averaged nearly $71,000. The balance of the 

$60,000,000 is available for larger projects without any ceiling. Two of the 

larger projects currently awaiting loan approval are in the amounts of 

$4,000,000 and $8,000,000 for Corn Creek and Middle Fork, respectively. 

Regardless of loan size, the rate of interest charged for each loan can 

vary between 4% and 6% per annum and carries a maximum repayment term not to 

exceed 40 years. All loans made for purchase or renovation of mechanical 

parts (i.e. irrigation systems) are issued with a maximum 15 year repayment 

schedule. 

Joint Powers Act Loans 

Wyoming Statutes 9-1-129 through 9-1-136 created the Wyoming Joint 

Powers Act in 1974. The Wyoming Joint Powers Act authorizes one or more 

count ies, cities, school districts and community college districts to enter 

into and operate under a joint powers agreement for the performance of any 

function that the entities are individually authorized to perform, except for 

the planning, expansion, creation, financing or operation of a municipally 

owned electric facility. 

The Farm Loan Board 1S authorized to negotiate and make loans to one or 

more joint powers boards presently existing or created pursuant to statutes 

9-1-129 through 9-1-136, up to $100,000,000 from the funds available in the 

Permanent Land Fund. 
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As with the irrigation loans, the Farm Loan Board administers the 

programs, setting the terms and conditions of the loans based upon the advice 

of outside experts. In this program those "experts" may include DEPAD 

representatives, independent engineers and Department of EnviTonmental 

Quality representatives. The Farm Loan Board sets the rates of interest 

charged per annum based on the commercial market for similar securit ies; 

however, the rates cannot be lower than 6% or higher than 12% and may not 

exceed a term of 40 years repayment. Finally, the Farm Loan Board has the 

right to establish what it deems to be the necessary security for the loans. 

After July 1, 1979, loans can be made only for facilities generating 

revenues only to the extent that the revenues will repay the loan and such 

that the loan can be considered a reasonable and prudent investment of State 

permanent funds. Any portion of the revenue generating facility unable to be 

financed by user fees may be financed by a grant under W.S. 9-7-904(g) and 

(h). 

The permanent nature of the Permanent Land Fund precludes assistance to 

projects of any type in a form other than loans. While the fund exhibits a 

strong capacity for meeting potential growth in existing loan programs, it 

has not historically been utilized for loans to support large projects on an 

isolated basis. This is largely due to constitutional issues related to the 

fund which are also likely to inhibit any future support for major, isolated 

water projects such as those which largely constitute the Water Development 

Program. 

PERMANENT WYOMING MINERAL TRUST FUND 

The Permanent Wyoming Mineral Trust Fund was established in 1974 through 

the addition of Section 19 Article 15 of the Wyoming Constitution. This 

permanent fund of the State provides for an excise or severance tax on the 

privilege of servicing or extracting several minerals, of a varied percent

age, on the value of the gross product extracted. Since 1974, the minerals 

and percentages of each subject to such excise tax have changed. The table 

below indicates the composition of the sources of revenue of this fund as set 

forth by the legis lature under Wyoming Statutes 39-6-301 and 39-6-306 for 

recent years. 
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Statute 9-7-901 all monies received by the State of Wyoming from the 

Secretary of the Treasury of the United States under the provisions of the 

Act of Congress of February 25, 1920 (41 Stat. 437, 450; U.S.C. 181, 191), 

as amended 1n 1979, shall be deposited in the Trust and Agency Fund and 

distributed by the State Treasurer. 

A portion of the money received from the mineral royalties is distri

buted to cities, towns, counties and special districts. The uses of this 

money include a variety of public projects such as water, sewer, storm sewer 

and wastewater projects. 

This program fulfills a selected and limited but important role in water 

development needs for smaller projects in specific communities. While it is 

expected that the program will continue in this role in the future, it does 

not otherwise offer substantial potential for the funding of major water 

projects. 

DEPARTMENT OF ECONOMIC PLANNING AND DEVELOPMENT 

SMALL WATER DEVELOPMENT REVOLVING LOAN FUND 

Pursuant to Wyoming Statutes 9-3-311 and 9-3-312, the Department of 

Economic Planning and Development has within its jurisdiction a small Water 

Development Revolving Loan Fund. The Revolving Fund is kept fully loaned or 

committed to water development projects and only the annual principal and 

interest payments are available for additional loans. The Revolving Fund 

began in 1953 with a grant by the Legislature for $350,000. In the nearly 

three decades since this loan program was created, the fund has more than 

tripled in size to a present worth of over $1.3 million. 

The demand for small water development loans is great. Since the early 

1950' s, approximately 80 loans have been made though the fund. In fiscal 

year 1982, approximately one-third of the entire fund's assets ($446,331) was 

available for loans; however; during 1982 only two loans were made for a 

total of $30,000. Unlike the Wyoming Water Development Accounts I and II, 

the Revolving Fund has a strict ceiling of $100,000 for each loan. These 

loans are made at an interest rate of 4% for a term not to exceed 40 years. 

These loans are typically available to applicants who have been intitially 

rejected for a loan by the Farm Loan Board through their $60,000,000 Irriga

tion Loan Program from the Permanent Land Fund. 
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Rates of Severance Tax bl Mineral Dedicated 
To the W.loming Permanent Mineral Trust Fund 

Fiscal Oil Gas Trona Uranium Coal 
Year ( %) (% ) (% ) (Z) (Z) 

1979 2.0 2.0 2.0 2.0 2.5 
1980 2.0 2.0 2.0 2.0 2.5 
1981 2.167 2.167 2.0 2.0 2.5 
1982 2.167 2.167 2.0 2.0 2.5 

Although the composition of this fund has changed since inception, the 

allowed purposes of the fund have not. The proceeds from such taxes 

deposited in the Permanent Wyoming Mineral Trust Fund remain inviolate. The 

monies in the fund can be invested as prescribed only by the Legislature and 

all income from fund investments are deposited by the State Treasurer in the 

General Fund of the State. The Legislature specifies by law, all the terms 

and conditions under which monies in the fund may be loaned to political 

subdivisions of the state from the income earned. 

Until 1980, no loans had been made to any political subdivision through 

the Fund. However, since fiscal year 1980, three loans and one appropriation 

totaling approximately $165,000,000 have been approved. The loans, with 

varying terms and conditions, were made to the Laramie School District, the 

City of Gillette, and the City of Cheyenne. The latter two loans have both 

been direct to major water development projects. 

In addition to the aforementioned loans, the Legislature in 1982 also 

authorized the usage of $100,000,000 in the Permanent Wyoming Mineral Trust 

Fund's balance to be used to purchase home mortgage loans. 

FEDERAL MINERAL ROYALTIES 

For many years, natural resources have been extracted by private 

entities from Federal lands within the State in exchange for royalty payments 

to the Federal Government. Since 1920, the State of Wyoming has been 

receiving a share of such federal mineral royalties payments. Under Wyoming 
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Like the Federal Mineral Royalties, the Fund 1S limited 1n scope and 

plays an important role in assisting developers of small projects; however, 

it does not offer latitude for a significant place in the financing of major 

projects. 

COAL TAX REVENUE ACCOUNT (IMPACT TAX) 

In 1976, the Legislature levied an additional two percent severance tax 

upon the privilege of extracting or producing coal in the State based upon 

the value of the gross product extracted. The monies to be received under 

this legislation are administered by the Wyoming Farm Loan Board for grants 

to areas which are directly or indirectly impacted by the production of coal. 

Funds available from this account are used in financing public water, sewer, 

highway, road or street projects. According to the legislation under Wyoming 

Statute 39-6-303 at least 50% of all grants made must be to finance highway, 

roads or street projects. 

The Wyoming Farm Loan Board has the jurisdiction to make grants from 

current revenues to any county, city, town, sewer district, water district or 

other political subdivision of the State, or the State Highway Department. 

To date nearly 200 grants have been authorized. The State has generally 

required that the grant receipient finance 50% of the project cost either 

through a bond issue, general funds on hand or through user fees. 

As with the mineral royalties program, this progrmam has not had revenue 

to allow it to become a major funding source for water development projects. 

SUMMARY 

Only four of the previously described programs are considered major 

funding sources for the Water Development Program Water Development 

Account I, Water Development Account II, General Fund Transfers, and the 

Permanent Mineral Trust Fund. The information on the following pages 

analyzes only these four accounts. 
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CAPITAL REQUIREMENTS 

The following table summarizes the total estimated aggregate capital 

requirements of all current water development projects on a yearly basis over 

the next decade as projected by the State. No reductions have been made for 

any capital contributions for financial participation from any sources. It 

has been assumed for purposes of this analysis that all projects currently Ln 

the water developent program will be built, that they will come on line at 

the earliest reasonable time, and that the costs assumed are maximum 

estimates of what may occur, based on 1982 dollars. 

Estimated Annual Capital Requirements 

1982/83 1983/84 1984/85 1985/86 1986/87 

Annual Cost $ 9,000,000 $ 11,000,000 $ 90,000,000 $180,000,000 $130,000,000 
Cumulative 

Cost 9,000,000 20,000,000 110,000,000 290,000,000 420,000,000 

1987/88 1988/89 1989/90 1990/91 1991/92 

Annual Cost $130,000,000 $145,000,000 $125,000,000 $ 60,000,000 $ 15,000,000 
Cumulative 

Cost 550,000,000 695,000,000 820,000,000 880,000,000 895,000,000 
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REVENUE AVAILABLE 

With the capital requirement numbers 1n mind, the aggregat.e funding 

capacity of the four primary sources of revenue is examined by aggregating 

each year's cash flow for each funding source. The total capacity of these 

sources is summarized in the table below: 

Projections of Funds Potentially Available 
For Water Development Aggregate Funding Capacity 

1983-1992 All Funds and Accounts 

1982/83 1983/84 1984/85 1985/86 1986/87 

Aggregate Revenue: 
WWDA I 59,844,568* 81,391,078 105,019,254 129,706,254 156,383,502 
WWDA II 14,539,625* 22,614,008 31,373,733 40,625,667 50,179,109 

Subtotal 74,384,193 104,005,086 136,392,987 170,331,921 206,562,611 
General 

Fund(l) 52,380,748 114,600,000 235,950,000 357,300,000 478,650,000 
Subtotal 126,764,941 218,605,086 372,342,987 527,631,921 685,212,611 

Perm. Min. 
Trust(2) 20,325,617 41,966,736 65,694,785 91,168,765 117,859,978 

Total 147,090,558 260,571,822 438,037,772 618,800,686 803,072,589 

1987/88 1988/89 1989/90 1990/91 1991/92 

Aggregate Revenue: 
WWDA I 186,814,414 220,080,378 256,181,395 295,117,464 338,282,004 
WWDA II 60,365,861 71,063,857 82,273,097 93,993,581 106,225,308 

Subtotal 247,180,275 291,144,235 338,454,492 389,111,045 444,507,312 
General 

Fund(l) 600,000,000 600,000,000 600,000,000 600,000,000 600,000,000 
Subtotal 847,180,275 891,144,235 938,454,492 989,111,045 1,044,507,312 

Perm. Min. 
Trust(2) 147,931,803 180,412,112 215,300,904 252,598,180 292,303,939 

Total 995,112,078 1,071,556,347 1,153,755,396 1,241,709,225 1,336 2811,251 

* Includes cash balance in account as of June 30, 1982. 

(1) Does not include potential investment income on General Fund transfers. 

(2) Loan capacity only. 
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As previously discussed, the Water Development Account cannot fully 

support the water development program from dedicated tax and investment 

1ncome. The following table illustrate the impact of the $600,000,000 

General Fund transfers in accordance with the Governor's recommendations. 

Comparison of Aggregate Capital Requirements 
And Aggregate Funding Capacity 

1983-1992 Selected Funds and Accounts 

1982/83 

Aggregate Revenue: 
WWDA I 59,844,568* 
WWDA II 14,539,625* 
General 
Fund(l) 
Total 

Aggregate 
Capital 
Requirements 

Aggregate 
Surplus/ 
(Deficit) 

52,380,748 
126,764,941 

9,000,000 

117,764,941 

1987/88 

Aggregate Revenue: 
WWDA I 186,814,414 
WWDA II 60,365,861 
General 
Fund(l) 

Total 
Aggregate 

Capital 
Requirements 

Aggregate 
Surplus/ 
(Deficit) 

600,000,000 
847,180,275 

550,000,000 

297,180,275 

1983/84 

81,391,078 
22,614,008 

114,600,000 
218,605,086 

20,000,000 

198,605,086 

1988/89 

220,080,378 
71,063 857 

600,000,000 
891,144,235 

695,000,000 

196,144,235 

1984/85 

105,019,254 
31,373,733 

235,950,000 
372,342,987 

110,000,000 

262,342,987 

1989/90 

256,181,395 
82,273,097 

600,000,000 
938,454,492 

820,000,000 

118,454,492 

* Includes cash balance in account as of June 30, 1982. 

1985/86 

129,706,254 
40,625,667 

357,300,000 
527,631,921 

290,000,000 

237,631,921 

1990/91 

295,117,464 
93,993,581 

1986/87 

156,383,502 
50,179,109 

478,650,000 
685,212,611 

420,000,000 

265,212,611 

1991/92 

338,282,004 
106,225,308 

600,000,000 600,000,000 
989,111,045 1,044,507,312 

880,000,000 895,000,000 

109,111,045 149,507,312 

(1) Does not include potential investment income on General Fund transfers. 
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It 1S C lear that, when both Water Development Account revenues and 

General Fund transfers are accounted for, there are adequate funds to support 

capital requirements as currently projected. It is worth reiterating that 

capital requirements projections are based on currently identified projects 

coming on line as rapidly as possible without considering future proj.ects. 

Certain projects may ultimately not proceed to the construction stage. This 

leaves a certain amount of room for new projects to be factored into overall 

needs, but it should be recognized that a single major project could easily 

absorb $200 to $300 million or more of capital. In addition, an increase in 

capital requirements of only $25 million per year would more than eliminate 

this "surplus". Consequently, the surplus funding capacity shown above 

should not be viewed as excessive or unnecessary. Rather, it provides a 

reasonable margin for cost escalation, currently unidentified projects of a 

major scope, and other uncertainties of an unpredictable future. 

The following table displays the effect of adding funding capacity from 

the Permanent Wyoming Mineral Trust Fund keeping in mind that this fund can 

only be used for loan purposes. 
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Comparison of Aggregate Capital Requirements 
and Aggregate Funding Capacity 

1983-1992 

1982/83 

Aggregate Revenue: 
WWDA I 59,844,568* 
WWDA II 14,539,625* 
General 

Fund(1) 
Perm. Min. 
Trust(2) 
Total 

Aggregate 
Capital 
Requirements 

Aggregate 
Surplus/ 
(Deficit) 

52,380,748 

20,325,617 
147,090,558 

9,000,000 

138,090,558 

1987/88 

Aggregate Revenue: 
WWDA I 186,814,414* 
WWDA II 60,365,861 

Selected Funds and Accounts 

1983/84 

81,391,078 
22,614,008 

114,600,000 

41,966,736 
260,571,822 

20,000,000 

240,571,822 

1988/89 

220,080,378 
71,063,857 

1984/85 

105,019,254 
31,373,733 

235,950,000 

65,694,785 
438,037,792 

110,000,000 

328,037,772 

1989/90 

256,181,395 
82,273,097 

1985/86 

129,706,254 
40,625,667 

357,300,000 

91,168,765 
618,800,686 

290,000,000 

328,800,686 

1990/91 

295,117,464 
93,993,581 

1986/87 

156,383,502 
50,179,109 

478,650,000 

1.17,859,978 
803,072,589 

420,000,000 

383,072,589 

1991/92 

338,282,004 
106,225,308 

General 
Fund(1) 

Perm. Min. 
600,000,000 600,000,000 600,000,000 600,000,000 600,000,000 

Trust(2) 
Total 

Aggregate 
Capital 

147,931,803 180,412,112 215,300,904 252,598,180 292,303,939 
995,112,078 1,071,556,347 1,153,755,396 1,241,709,225 1,336,811,251 

Requirements 550,000,000 695,000,000 820,000,000 880,000,000 895,000,000 
Aggregate 
Surplus/ 
(Deficit) 445,112,078 376,556,347 333,755,396 361,709,225 441,811,251 

* Includes cash balance in account as of June 30, 1982. 

(1) Does not include potential investment income on General Fund transfers. 

(2) Loan capacity only. 
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STATE ISSUANCE OF TAX-EXEMPT BONDS 

The previous tables illustrate that the State of Wyoming has significant 

revenue available to finance many of the projects identified to date. This 

financing can take the shape of a loan, direct funding through grants, or a 

combination of loan/grant. To the extent that future demands for direct 

funding of costs increase, only the Water Development Account as supplemented 

by the General Fund could satisfy such demands. 

The State may find that other development projects would demand 

intensive contribution of financial resources. This potential problem could 

occur given the drastic cuts in the federal budget or if the state decided to 

initiate other capital intensive projects. 

The State of Wyoming could sell tax-exempt bonds to provide another 

portion for financing needed projects. There are countless examples through

out the nation of states getting additional financial resources by selling 

tax-exempt bonds. The state could use the funds by loaning them to entities 

that cannot readily borrow on their own. The state could also use the funds 

to build projects directly. 

In any event, the alternative of issuing tax-free bonds is one that can 

provide a substantial revenue source to the state. The state's credit is very 

strong and this financing alternative would be very attractive if the state 

decided to approach money markets outside of state funds for financing 

capital improvements. 
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EXAMPLES OF REPAYMENT SCHEDULES 

The following are examples of Repayment Schedules for $5,000,000 and 

$1,000,000 projects with varying interest rates and different maturity 

dates. 
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Ol/O:l./Ul.~ 

()l/Ol/F:~:,:j 

01/01/U6 
Oi/Ol/B? 
Oi/Ol/Be 
Ol/Ol/B9 
Ol./01/90 
01/01/(;>:1. 
01/01./92 
01/01/93 
Ol/()1/94 
01/():l/9~5 

Cot/0l/96 
01/01/97 
Ol/O:l/CfB 
Ol/Ol/9~=i 

01/01/00 
0:\./01/01 
01/01/02 
01/01/03 
01/01/04 
()1/01/0~5 

o 110 i/O':} 
01/01/07 
01/01/08 
01/01/09 
01/01/iO 
01/01/11 
0:1./01/12 
01/01/13 
01/01/14 
01/01/1~5 

01/01/16 
01/01/1'7 
01/01/18 
01/01/19 
O:l/01/20 
01101121 
01./01/22 
01/01/23 
01/01/24 
01/01/25 
01.101/26 
01/01/27 
0l./01/28 
01/01/29 
01/01/30 
01/01/31 
01/01/32 
01/01/33 

2vOOO 
2:JOOO 
3vOOO 
3y()()O 
3yOOO 
3,()OO 
351000 
3,,000 
3yOOO 
4,000 
4,000 
4,000 
4,000 
4,000 
~:;"OOO 

5,000 
5,,000 
~5,00() 

6,000 
6,000 
6,,000 
7,,000 
8,,000 
8,000 
911000 

10,000 
11,000 
12,000 
13,000 
15,000 
16,000 
18,000 
19yOOO 
21,000 
24,000 
26,000 
29,,000 
31,000 
34,000 
38,000 
42,000 
46,000 
50,000 
56,000 
61rOOO 
67,000 
74,000 
81,000 
89,000 

TOTAL 1,000,000 
ACCRUED THRU 01/01/83 
NET COST 

AVERAGE COUPON 

:I. .O()O 

:I. 1,000 
l.O()O 
1.()OO 
1.000 
1.000 
l.O()() 
1.000 
:i..OOO 
1.000 
1.000 
:l t 000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
:1..000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 
1.000 

1.000 

I NTEF~Et;T 

10}'OOO.OO 
9~·980.00 
9:J9bO.OO 
9~·940.00 

9,910.00 
9,BBO.OO 
9,B50.00 
9y820.00 
9,790.00 
9,760.00 
9,730.00 
9,690.00 
9,6~)0.00 

9,610.00 
9,570.00 
9,530.00 
9,480.00 
9,430.00 
9,380.00 
9,330.00 
9,270.00 
9,210.00 
9,..:1.50.00 
9,080.00 
9,000.00 
8,920.00 
8,830.00 
8,730.00 
8,620.00 
8,500.00 
8,370.00 
8,220.00 
8,060.00 
7,880.00 
7,690.00 
7,480.00 
7,240.00 
6,980.00 
6,690.00 
6,380.00 
6,040.00 
5,660.00 
5,240.00 
4,780.00 
4,280.00 
3,720.00 
3,110.00 
2,440.00 
1,700.00 

890.00 

396\l450.00 
0.00 

396,450.00 

Project - $1,000,000 
Interest - 1% 
1'1aturity - 50 Years 

(..'INNUAl... 

12rOOO.OO 
11,,(;>80.00 
11,960.00 
12,940.00 
12,9:1.0.00 
12,880.00 
12,850.00 
12y820.00 
:1.2,790.00 
:1.2,760.00 
13,730.00 
13,690.00 
13,650.00 
13,610.00 
13,570.00 
14,530.00 
14,480.00 
14,430.00 
14,380.00 
15,330.00 
15,270.00 
15,210.00 
16,150.00 
17,080.00 
17,000.00 
17,920.00 
18,830.00 
19,730.00 
20,620.00 
21,500.00 
23,370.00 
24,220.00 
26,060.00 
26,880.00 
28,690.00 
31,480.00 
33,240.00 
35,980.00 
37,690.00 
40,380.00 
44,040.00 
47,660.00 
51,240.00 
54,780.00 
60,280.00 
64,720.00 
70,1.10.00 
76,440.00 
82,700.00 
89,890.00 

1,396,450.00 
0.00 

1,396,450.00 



, , I", :.:l:,·;;·;] ~~::::J D(·.~ ..- .... _ . ~ ~ ; ':J .:> '~.I , ( •• :) 0 Project - $1,000,000 ... " . :; . . ~ ;. 

Interest - 5% 
j " 

; ::: r:"\ ~:j·Er·:) J Cl ! ! ~ t; r ~ (: ~. / ()'1 / c, ~: 1-1aturity - 50 Years 

~. t .' • 1 :~. :' !-< J. (! L J r' n l r::t.) E. Il!T[;\[~;T (:,NUUAL 

I) :i. / () :L / :::: I! 2,000 5+()<)'~,' 50!lOOO~OO ~~ ~_~ :' () () 0 • 0 0 
o J./01/8~:; 2,000 5.00C' 499900.00 ~jl}'900.()O 

Ol./01/B6 2,,0()() 5.000 49,800.00 51,800,,00 
01/01./87 3,,000 5.000 49,,700.00 52'1700.00 
01/01/88 3,()00 5.000 49,550.00 52r550iOO 
01/01/89 3,,000 ~) • 000 49,400.00 52,,400.00 
0:1./01.190 3~O()O 5.000 49,,250.00 52v250.00 
01/0:1./91 3rOOO 5.000 49,100.00 52,100.00 
01/C'l/9:!. :3,,000 ~). 000 48,,950.00 5:L,950.00 
01/01/93 3~' 000 5.000 48,,800.00 51,800.00 
01/01/9 /} 4)1000 5.000 48"b50.00 5:.~,. .550.00 
()1/01/95 Ij.p O()O 5.000 4·8,,450.00 52,,450.00 
01/01/96 4,,000 5.000 48,250.00 52,250.00 
01/01/97 4,000 5.000 48,,050.00 52,050.00 
01/('1/9B 4,000 5.000 47,850.00 51,850.0() 
01/01/99 5,,000 5.000 47,650.00 52,650.00 
01/01/00 511000 5.000 47,400+00 52,400.00 
01/01/01 5'1000 5.000 47,1.50.00 52,150.00 
01/01/0~ 511000 5.000 46,900.00 51,900.00 
01/01/03 6,000 5.000 46,650.00 ~)2, 650.00 
01/01/04 6,000 5.000 46,350.00 52,350.00 
01/01/05 6,000 5.000 46,050.00 52,050 t OO 
01/01/06 7,000 5.000 45,750.00 52,750.00 
01/0l/07 8,000 5.000 45,,400.00 53,400.00 
01/01/()E: 8,000 5.000 45,,000.00 53,000.00 
01/01/09 9,,000 5.000 44,600.00 53,600.00 
01/01/10 10,000 5.000 44,150.00 54,150.00 
01/01/11 11,000 5.000 43,650.00 54,650.00 
01/01/12 12,000 5.000 43,100.00 55,100.00 
01/01/13 13,000 5.000 42,500.00 55,500.00 
01/0.1/14 15,000 5.000 41,850.00 56,850.00 
01/01/15 16,000 5.000 41,100.00 57,100.00 
01/01/16 18,000 5.000 40,300.00 58,300.00 
01/01/17 19,000 5.000 39,400.00 58,400.00 
01/01/18 21,000 5.000 38,450.00 59,450.00 
01/01/19 24,000 5.000 37,400.00 61,400.00 
01/01/20 26,000 5.000 36,200.00 62,200.00 
01./01/21 29,000 5.000 34,900.00 63,900.00 
01/01/22 31,000 5.000 33·,450.00 64,450.00 
01/01/23 34,000 5.000 31,900.00 65,900.00 
01/01/24 38,000 5.000 30,200.00 68,200.00 
01/01/25 42,000 5.000 28,300.00 70,300.00 
01/01/26 46,000 5.000 26,200.00 72,200.00 
01/01/27 50,000 5.000 23,900.00 73,900.00 
01/01/28 56,000 5.000 21,400.00 77,400.00 
01/01/29 61,000 5.000 18,600.00 79,600.00 
01/0.1'/30 67,000 5.000 15,550.00 82,550.00 
01/01/31 74,000 5.000 12,200.00 86,200.00 
01/01/32 81,000 5.000 8,500.00 89,500.00 
01/01/33 89,000 5.000 4,450.00 93,450.00 

TOTAL. 1 rOOOs'OOO 1,982,250.00 2, $\82,250.00 
ACCF\UEIt THRU 01/01/83 0.00 0.00 
NET COST 1,982,250.00 2,982,250.00 

AVERAGE COUPON 5.000 
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o 11 0 1 ,.' ~.: l; 
() 11 ell 8 ~::j 
01/01/8f.i 
01/01/f)7 
Ol/01/8B 
01/01/8? 
01/01/90 
O:l/01/91 
01101/92 
01/01/93 
01/0l/94 
01/01/95 
01/01/96 
01/01/97 
01/01/98 
01/01/99 
01/01/00 
('1/01/01 
0110:1102 
01/01/03 
01/01/04 
01/01/05 
01/01/06 
01/01/07 
OJ/Ol/0E 
01/01/09 
01/01/10 
01/01/11 
01/01/12 
01/01/13 
01/01/14 
01/01/15 
01/01/16 
01/01/17 
01/01/18 
01/01/19 
01/01/20 
01/01/21 
01/01/22 
01/01/23 
01/01/24 
01/01/25 
01/01/26 
01/01/27 
01/01/28 
01/01/29 
01/01/30 
01/01/31 
01/01/32 
01/01/33 

2,000 
2,000 
3,000 
3,000 
3,,000 
:3,()()() 

3,000 
3 S' 000 
3,000 
4rO()O 
4.,000 
4'1000 
4,000 
4,000 
5,000 
5,000 
5,000 
5,000 
6,000 
6.,()()0 
6,,000 
7,000 
8,000 
8,000 
9,000 

10,000 
11,000 
12,000 
13,000 
15,000 
16,000 
18,000 
19,000 
21,000 
24,000 
26,000 
29,000 
31,000 
34,000 
38,000 
42,000 
46,000 
50,000 
56,000 
61,000 
67,000 
74,000 
81,000 
89,000 

TOTAL 1,000,000 
ACCRUED THRU 01/01/83 
NET COST 

AVERAGE COUPON 

10.000 
:l.o.O(}O 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
:1.0.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
:1.0.000 
10.000 
10.000 
10tOOO 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

10.000 
.,..,1"\1>."", VL"Ar.c 70 _ L. II c: (\/"", 

:::t'TEF:r~~~T 

10':;0'1000.0':;
';:'~: 'f 800.00 
S'9., 600.00 
99,400.00 
99,1.00.00 
98,800.00 
98,500.00 
98'1200.00 
97,.900.00 
97,600.00 
97,300.00 
96,900.00 
96,500.00 
96,100.00 
95,700.00 
95,300.00 
94,800.00 
94,300.00 
93,800.00 
93,300.00 
92,700.00 
92,.100.00 
91,500.00 
90,800.00 
90,000.00 
89,200.00 
88,300.00 
87,300.00 
86,200.00 
85,000.00 
83,700.00 
82,200.00 
80,600.00 
78,800.00 
76,900.00 
74,800.00 
72,400.00 
69,800.00 
66,900.00 
63,800.00 
60,400.00 
56,600.00 
52,400.00 
47,800.00 
42,800.00 
37,200.00 
31,100.00 
24,400.00 
17,000.00 
8,900.00 

3,964,500.00 
0.00 

3,964,500.00 

Project - $1,000,000 
Interest - 10% 
Maturi ty - 50 Years 

1 ()2:, 000 • 00 
10:1.,000,00 
101,600.00 
102,400.00 
:1.02,100.00 
lOl,8()().OO 
101r5()().OO 
101,200.()C 
100,.900.00 
100,600.00 
101,300.00 
100,900.00 
100,500.00 
100,100.00 
99,700.00 

100,300.00 
99,800.00 
99,300.00 
98,800.00 
99,300.00 
98,700.00 
98,100.00 
98,500.00 
98,800.00 
98,000.00 
98,200.00 
98,300.00 
98,300.00 
98,200.00 
98,000.00 
98,700.00 
98,200.00 
98,600.00 
97,800.00 
97,900.00 
98,800.00 
98,400.00 
98,800.00 
97,900.00 
97,800.00 
98,400.00 
98,600.00 
98,400.00 
97,800.00 
98,800.00 
98,200.00 
98,100.00 
98,400.00 
98,000.00 
97,900.00 

4,964,500.00 
0.00 

4,964,500.00 



W,'::.. TEl·: fiE 1.)[ I. or' dENT CD r-'1 1'1 1 ~=:f:~ I (Jt...:·- .... _- $,:l~' 000 y c· 00 

f!(.i TE PH I NC I P(,:,l.. F~~(1 TE INTEF;:EST 

01./0:1./84 18vOOO 10.0()O lOGyOOO.OO 
()l/Ol/n~'j 17',000 10.000 98v200.00 
01/01/B.i:, 21vOOO 10.000 96,300.0() 
01/01/B:1 23,000 10.0()O 94,2()0.OO 
01/01/8e 26,000 1.0.000 91,,900.00 
(ol/01/B<;.i 28,000 10.000 89,300.0() 
01/0:1./90 31,,000 10.000 86,500.00 
01./O:L/91 34,.000 10.000 83~· 400.00 
01/01192 38,000 10.000 80,OOO.0() 
01/01/93 41,000 10.000 76,200.00 
01/01/S'4 45,,000 l.o.ono 72,,1.00.00 
01/01/95 50,000 10.000 67,600.00 
01/01/96 55,000 10.000 62,600.00 
01/01/97 60,000 10.000 57,100.00 
0'1/01/98 liti 1I 000 10.000 51,100.0() 
01/01199 7:~" 000 10.000 44,500.00 
01/01/00 80,,000 10.000 37,200.00 
01/01/01 88yOOO 10.000 29y200.00 
01/01/02 97yOOO 1.0.000 20y400.00 
(1/01/03 :1.07,,000 10.000 10,700.00 

TOTAL 1, OOC', 000 1,34851500.00 
f.iCCF:UED THRU 01/(-1/83 0.00 
NET COST 1,,348,500.00 

AVERAGE COLJPON 10.000 

Project - $1,000,000 
Interest - 10% 
Maturity - 20 Years 

l.lB,()OO.OO 
117,200.00 
l1.7,300.0C 
1:l.7,200.00 
1.17,9()O.OO 
117,300.00 
117,5()0.OO 
:1.17,400.00 
118,000.00 
117,200.00 
117,100.00 
117,600.00 
117,600.00 
117,100.00 
117,100.00 
117,500.00 
117,200.00 
11751200.00 
117,400.00 
117,700.00 

2,348,500.00 
0.00 

2,348,500.00 



- . 
I ; : -; :::::: r c: CJ l'",~ ("'i .L ~-~ ~::, T C:: ; .. - _.- :, :) " c' c' : ; ::: ,~, C' 

; " . ::- ~ ~: r~r.'t .. t I c~r~ F r-::Uh () -, ," _\ .' r", . 
-' 

_ . .i / .. , , \' .... 

.'/ 't t_ !., F I (! C 1 r-' (~ L. h:(iTE ~: j' .~:" 1. r:' E~ ':j or 

(~J o'~} 1 / ;:.J: 7B !' O()() 1,,000 50 ~ 000 .. oe' 
Ol/('11/Hr:.-: 7B?OOO :1..000 49,,220.00 
':;, 1 I () liB 6 79yOOO 1+000 IH~ s 4 >1 () .. 0 0 
r):!./Ol/f:;? 807000 l.OOO 47"b50"OO 
(. 1 /C< /BS 81,,()()O 1.000 46r850.00 
~.'t 1 ./ () 1. / f~ S) Bl'1000 :I. /'000 '!-6 y 040 .. 00 
~) J I C' 1 1 <;> () B2~' 000 1 ,,()()O 45'1230.00 
O:l./()ll9:i. E~3 r 000 1.000 44,,410.00 
':" :I. . I C' 1 / .~, :2 84yOOO lvOOO 43,580.0() 
I.: J .:. /~ <.1 :L /' 9:3 8~'j 'J 000 1.000 42,740.00 
~;IJ/"CI:,/(?/; 86'1000 1.000 41,890.00 
U:J./Ol/S:'~:5 B7vO()() l.()()O 41,030.00 
'):l.J():l./96 f::'7 'I 000 l..O()O 40,160.00 
01/01/S:',? B8,OOO :I ... 000 39,290.00 
01/C'1/9t~ 89vOOO :1..000 38,410.00 
01/01/9S:' 90yOOO 1.000 37~520.00 

Ol1Ol/00 911000 :I..0()() 3by620.00 
01/01/01 92,000 1+000 35,710.00 
01/01/02 93,000 1.000 34,790.00 
n" If)', /r.-"" .L J ..... d.' ."." .... ~ 94rOOO 1..000 33,860.00 
():!./Ol/04 95,.000 1.000 32,920.00 
::' ~L / (" 1. / () ~:j 96,000 1.000 31,,970.00 
1)1 /():"IO~. 97rOOO 1.000 31,010.00 
0:1./01/07 98,000 1.000 30,040.00 
01/01/()8 98,000 1.000 29,060.00 
Ol/C'l/Oo 99 r 0-00 1.000 28,080.00 
Ol/O1/:l.O 100s-000 1.000 27,090.00 
01/01/11 101,000 1.000 26,,090.00 
01/01/12 102,000 1.000 25,080.00 
01/01/13 103,000 1.000 24,060.00 
01/01/14 105,000 1.000 23,030.00 
01/01/15 106,000 1.000 21,980.00 
01/01/1t. 107,000 1.000 20,920.00 
01/01/17 108,000 1.000 19,850.00 
01/01118 109,000 1.000 18,770.00 
01/01/19 110,000 1.000 17,680.00 
01/01/20 111,000 1.000 16,580.00 
01/01/21 112,000 1.000 15,470.00 
01/01/22 113,000 1.000 14,350.00 
01/01/23 11.4,000 1.000 13,220.00 
01/01/24 115,000 1.000 12,080.00 
01/01/25 117,000 1.000 10,930.00 
01/01/26 118,000 1.000 9,760.00 
01/01/27 119,000 1.000 8,580.00 
01/01/2B 120,000 1.000 7,390.00 
01/01/29 121,000 1.000 6,190.00 
01/01/30 123,000 1.000 4,980.00 
01/01/31 124,000 1.000 3,750.00 
01/01/32 1.25,000 1.000 2,510.00 
01/01/33 126,000 1.000 1,260.00 

TOTAL 5,000,000 ].,378,120.00 
ACCRUED THRU 01/01/83 0.00 
NET COST 1,378,120.00 

A •• _ ....... ~_ -- .. -_ ... .. " " " 

Project - $5,000,000 
Interest - 1% 
l'Bturi ty - 50 Years 

(~UNur)L 

128'1000(.00 
127,220t-OO 
127,,440. ()() 
127~·6~50.0e 
i '27,8:30. ('0 
1.27~()40+()O 

1 27 y 23 () " 0 () 
127,41().OO 
127,~)80.00 

127,740.00 
127,89().OO 
128,030.00 
127,160.00 
127,290.00 
127,410.00 
127,520.00 
127r620.00 
127,710.00 
127,790.00 
127,860.00 
127,920.00 
127y970.0() 
128,010.00 
128,040.00 
127,060.00 
127,080.00 
127,090.00 
127,090.00 
127,080.00 
127,060.00 
128,030.00 
127,980.00 
127,920.00 
127,850.00 
127,770.00 
127,680.00 
127,580.00 
127,470.00 
127,350.00 
127,220.00 
127,080.00 
127,930.00 
127,760.00 
127,,580.00 
127,390.00 
127,190.00 
127,980.00 
127,750.00 
127,510.00 
127,260.00 

6,378,,120.00 
0.00 

6,378,120.00 



I •. ".;., :, 

C.:I. .:' :!. / F' ~.'O·O; 

I) ) . ./ <> :J. i' ~::'~ :::~ 

t ... :~o· / (, 1/ E (? 

01./01/'.;'-0 
{):!./C·l/?l 
~~, 1 . / 0 1 / {) :·2 
C':l./01/')~:~: 
'::':i. /e,:t /(>~ 
{)l/01/95 

01101196 
01/01/97 
Ol/01/9B 
O:l./01/Si 9 
01/01/00 
01/01/01 
01/01/02 
0:1./0:1./03 
():1../(j:l./04 

0) 1 .. 1 .:J 1 1 0 ~~; 

1)1/0J/<>7 

O:L/01/0P 
O:L/01/(\<) 
0:1./01/10 
01/01/11 
()1/01/12 
01/0l/:J.3 
01/01/14-
01/01/15 
O:l./01/:l.6 
0:1./01/17 
fJl/0l/18 
01/01/19 
01/01/20 
01/0:1./21 
01/01/22 
01/01/23 
01/01/24 
01/01/25 
01/01/26 
01/01/27 
01/01/28 
01/01/29 
01/01/30 
01/01/31 
01/01/32 
01/01/33 

:7 ~~~: ~. .:) () i .• ' J 

7 (? ': () () (} 

BO~· 0(:'0 
81~' 000 
~::~:l. ? 000 

8:.37000 
84'1000 
85rOOO 

87,,000 
87,000 
8Br000 
89.,000 
90!! 000 
91s'OOO 
92~' 000 
93.,0()() 
941000 
95,,000 
96,,000 
97'1000 
9E) ~ 000 
981000 
99,000 

100.,000 
101,000 
102,000 
103,000 
105,,000 
106,000 
107,000 
108.,000 
109,000 
110,000 
111,000 
112,000 
113,.000 
114,,000 
115,000 
117,000 
118,000 
119,000 
120,000 
121,000 
123,000 
124,000 
125,000 
126!'000 

TOTAL 5,000,000 
ACCRUED THRU 01/01/83 
NET COST 

AVERAGE COUPON 

r I' . . ... --.,. ' ... 

!:j .. 000 
5.000 
5(.000 
~j + 000 
L- . (', (' ( •. , 
.. Jv"iJ .... 

5+000 
5.000 
5~()OO 

5.000 
5.000 
5.000 
5.000 
5.000 
5+000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
:=; • 000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 

5.000 

~O::O::':;(.'!, 000" 00 
~! 4 t. lO :J. 0 0 ;, () () 
24:~!1 200. or, 
:?3B y 2~'=;0 ~ 00 
~3/y y ~.~~.:jO" O() 
230=, 2()() + 0(; 

226 y 1. ~:;O + OCt 
2227050~OO 
:2 1 7 !I 9 0 0 ~ (\ (: 
213~· JOO • OC' 
209,,450.00 
205 ~ :1. ~:j() • 00 
200v800.00 
196,450.00 
192,,050.00 
1871'600.00 
1B3vl00.00 
l78~·550.00 

l.73,950.00 
169,300.00 
164,600.00 
159,850.00 
1 ~35 , 050 • 00 
1~50,200.00 

145v300.00 
140,400.00 
j. 35,450.00 
130,,450.00 
125,400.00 
120,300.00 
11 5 , ~,5 0 • 00 
109,900.00 
104,600.00 
99,250.00 
93,850.00 
88,400.00 
82,900.00 
77,350.00 
71,750.00 
66,100.00 
60,400.00 
54,650.00 
48,800.00 
42,900.00 
36,950.00 
30,950.00 
24,900.00 
18,750.00 
12,550.00 
6,300.00 

6,,890,600.00 
0.00 

6,890,600.00 

Project - $5,000,000 
Interest - 5% 
PJt3turi ty - 50 Years 

~~24,100.00 
321,200.00 
3:1.[; ~<~50 ~ 00 
3:1.~j ~ :?50 .. C'O 
·311 r:200.00 
30c:.y 1.50.00 
305:;0050.00 
301\"900 .. 00 
29B v 700 • ()O 
::':9~:;·· 450.00 
292,150.00 
287,800.00 
284,450.00 
281,050.00 
277,600.00 
274,100.00 
270,550.00 
266,950.00 
263,300.00 
259,600.00 
255,850.00 
252,050.00 
248,200.00 
243~30()+OO 

239,400.00 
235,450.00 
231,450.00 
227,400.00 
223,300.00 
220,150.00 
215,900.00 
211,600.00 
207,250.00 
202,850.00 
198,400.00 
193,900.00 
189,350.00 
184,750.00 
180,100.00 
175,400.00 
171,650.00 
166,800.00 
161,900.00 
156,950.00 
151,950.00 
147,900.00 
142,750.00 
137.,550.00 
132,300.00 

11,890,600.00 
0.00 

11,890,600.00 



, .: I ' ::, ,:, ': C:L: " .,. - ,', 

:" I I ~.' : .. ,I" ,. 

(; 1 .1 (:. :i. / ~,:~ '::.' 
01/01/86 

1)1/01,/E'::: 
:,·'11/01/F:.:' 

O:L /(':l./9:J. 
() J ./ f) :;. / .;;:' :':: 

01/0:l./S:'3 
C' .:, ./ () 1 / 9 '! 
(:0:1. /0 1 /,:.~. ~j 
C'l/01/<}6 
01/01/97 
O:t/01/9B 
01/('1/99 
Ol/O:!./OO 
01.101/01 
0:1./01/02 
01.101/03 
01/0:1./04 
01/0:1./05 
01/01./0,~, 

01/01/07 
01/01/08 
01/01/09 
01/01/10 
01/01/11 
01/01/12 
01/01/13 
01/01/14 
01/0:1./15 
01/01/16 
01/01/17 
01/01/18 
01/01/19 
01/01/20 
01/01/21 
01/01/22 
01/01/23 
01/01/24 
01/01/25 
01/01/26 
01/01/27 
01/01/28 
01/01/29 
01/01/30 
01/01/31 
01/01/32 
01/01/3.3 

• ~ : I ~::. ~~: I' 

?:~ ~ (): ... (! 

79 ~' C'OO 
EO ~' 000 
81),000 
8:t.~OOO 

821000 
83'1000 
8/~ 1 000 
f:l5l'OOO 
c~f::. y 000 
P7'iOOO 
81''1000 
88'1000 
89vOOO 
90rOOO 
91,000 
92rOOO 
93,000 
94,000 
95,000 
96),000 
97,000 
98,000 
98,000 
99,000 

100,000 
101,000 
102,000 
103'1000 
105,000 
106,000 
107,000 
108,000 
109,000 
110,000 
111,000 
112,000 
113,000 
114,000 
115,000 
117,000 
118,000 
119,000 
120,000 
121,000 
123,000 
124,.000 
125,000 
126,.000 

TOTAL - 5,000,000 
ACCRJ.!F.:D THRU 01/01/83 

",,~~ .. O\~(lST 

AV~RAGE COUPON 

lO~OOO 

10 i' O(~O 
:l.O~()()O 

:1.0.,000 
10.000 
10.000 
lO~OOO 

10+000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
:1.0.000 
1.0.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

10.000 

I} Si :.' y :~ 0 0 + (. 0 
I; H li y 4 0 0 • 00 
~~ '7 c.. S' ~:j C' 0 • 0 () 

'f60 s· '! 00 + 00 
452'1300.00 
444,,100.00 
435,.800.00 
42?'J400.00 
41Bv900.0C 
410r300.00 
401,6()0.OO 
392,900.00 
3841100.00 
375,2()0.O() 
366,200.00 
357,100.00 
347,900.00 
338,600.00 
329,200 • O(~ 
319,700.00 
310,100.00 
300,400.00 
290,600.00 
280,800.00 
270,900.00 
260r900.00 
250,800.00 
240,600.00 
230,300.00 
219,800.00 
209,200.00 
198,500.00 
187,700.00 
176,800.00 
165,800.00 
154,700.00 
143,500.00 
132,200.00 
120,800.00 
109,300.00 
97,600.00 
85,800.00 
73,900.00 
61,900.00 
49,800.00 
37,500.00 
25,100.00 
12,600.00 

13,781,200.00 
0.00 

13,781,200.00 

Project - $5,000,000 
Interest - 10% 
Maturity - 50 Years 

5 '?C 'I 000 • O() 
~·j70 ,,200 + 00 
563,400.00 
~;~j6,. 500.00 
:i it 9 )' 5 () 0 ., 0 (; 
~:j -11 ,. Ii 0 (I • 00 
~j3/{ ~ 300 + 00 
5~7~ 100 .. ()C 
519,800.00 
512,-400.00 
5()4,'1 900 .. 00 
497',300 + 00 
488,600.00 
480,900.00 
473,100.00 
465,200.00 
457,200.00 
449,100.00 
440,900.00 
432,600.00 
424,200.00 
415,700.00 
407,100.00 
398,400.00 
388,600.00 
379rBOO.OO 
370,900.00 
361,900.00 
352,800.00 
343,600.00 
335,300.00 
325,800.00 
316,200.00 
306,500.00 
296,700.00 
286,800.00 
276,800.00 
266,700.00 
256,500.00 
246,200.00 
235,800.00 
226,.300.00 
215,600.00 
204,800.00 
193,900.00 
182,900.00 
172,800.00 
161,500.00 
150,100.00 
138,600.00 

18,781,200.00 
0.00 

18,781,200.00 



(i!:;".:,·I!. l!CI"'-r ;··l:~r.:.IJC;;: ;:"':[1;/; (}1/Ol/F:3 

D(,TE F F: I 1) elF' n L P(,lE: J NTEF;:EST 

O:l.!OllBI! 151~OOO 5.000 250,000.00 
Ol/Ol/B~;.; 1 ~j9, 000 ~:; ~ 000 242~· 4:-iO. ()() 
Ol/OllBS 167s'()OO ~;. 000 ~3-4y500.00 

~):l./Ol/t:7 175~' 000 5.000 22t.· v l~~O. 00 
O:!./Ol/DC :l.84~·()OO 5.000 217,,400.00 
01/01/B9 193~OO() 5.000 20811200.00 
01/03./90 203'1000 5.000 :J.98,,550.00 
Ol/()l.191 213~OO() 5.000 :l.B8,,400.00 
1)1/0:tl92 223,,000 5.000 177,750.00 
Ol./O:l./93 235,000 5.000 166,,600.00 
01/01/94 2461000 5.000 154,850.00 
01/01.195 259,000 5.000 142,550.00 
O:l./O:l./9t. 272yOOO 5.000 :1.29,,600.00 
Ol/Ol/?:7 285,000 5.000 116,000.00 
O:l/01/98 299,,000 5.000 1'01,750.00 
01/01/99 314,000 5.000 86,800.00 
01/01/00 330,000 5.000 71,100.00 
01/01/0:1. 346,,000 5.000 54,600.00 
')1/0:1./02 3641'0OO 5.000 37,,300.00 
0:1./0:1./03 382'1000 5.000 :1.9,100.00 

TOT(:,L 5~000,OOO 3,023,,650.00 
ACCF:UED THF~U 01/01/83 0.00 
NET COST 3,023,650.00 

(IVEF':(iGE cou!='or·! 5.000 

Project - $5,000,000 
Interest - 5% 
Mclturi ty - 20 Years 

401 ~. 000.00 
401,450.00 
401,500.00 
401,150.00 
-101,400.00 
401,200.00 
4 0 1. )' ~~ 5 0 • () () 
401~' 400.00 
400,750.00 
401,600.00 
400,850.00 
401,550.00 
401, tjOO. 00 
401,000.00 
400,750.00 
400,800.00 
401,100.00 
400,600.00 
401,300.00 
401,100.00 

8,023,650.00 
0.00 

8,023,650.00 
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