
 
 

This is a digital document from the collections of the Wyoming Water 
Resources Data System (WRDS) Library. 

 
 

For additional information about this document and the document conversion 
process, please contact WRDS at wrds@uwyo.edu and include the phrase 

“Digital Documents” in your subject heading. 
 

To view other documents please visit the WRDS Library online at: 
http://library.wrds.uwyo.edu 

 
 

Mailing Address: 
Water Resources Data System 

University of Wyoming, Dept 3943 
1000 E University Avenue 

Laramie, WY 82071 

Physical Address: 
Wyoming Hall, Room 249 
 University of Wyoming 

Laramie, WY 82071 

Phone: (307) 766-6651 
Fax: (307) 766-3785 

 
 
 

Funding for WRDS and the creation of this electronic document was 
provided by the Wyoming Water Development Commission 

(http://wwdc.state.wy.us) 
 



51.1248 (Guernsey) copy 2. 

FINAL REPORT 

ANALYSIS OF THE 

GUERNSEY RESERVOIR SILT RUN 

PROPERTY OF WRDS LiBRARY 
LARAMiE, WY 
(307) 766-6661 

Water Resources and Environmental Consultants 



FINAL REPORT 

ANALYSIS OF THE 

GUERNSEY RESERVOIR SILT RUN 

PREPARED FOR: 

Wyoming Water Development Commission 
Herschler Building 
122 W. 25th Street 

Cheyenne, WY 82002 

PHOPEHTV OF VVRDS LIBRARY 
LARAMiE. V'JY 

PREPARED BY: 

Lidstone & Anderson, Inc. 
736 Whalers Way, F-200 
Fort Collins, CO 80525 

January 20, 1993 

(307) 766~6661 



TABLE OF CONTENTS 

I. INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

1. 1 Authorization and Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
1.2 History of the Silt Run . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
1.3 Previous Studies and Reports ............................ 2 

II. EVALUATION OF THE EXISTING SILT RUN . . . . . . . . . . . . . . . . . . .. 3 

2.1 General......................................... 3 
2.2 Evaluation of Sediment Distribution, Delivery and Availability. . . . . . .. 3 
2.3 Benefits and Impacts Associated with the Present Silt Run .......... 5 

2.3.1 Canal Seepage. Capacity. Stability and On-Farm Irrigation 
Efficiency ................................... 5 

2.3.2 Reservoir Operations and Power Revenues ............... 6 
2.3.3 Recreational Benefits. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 
2.3.4 Environmental Impacts and Benefits ................... 8 
2.3.5 Permitting. Easement and Contracting Issues .............. 8 

III. EVALUATION OF ALTERNATIVES. . . . . . . . . . . . . . . . . . . . . . . . . .. 9 

3.1 Considered Alternatives ............................... 9 
3.2 Alternative Evaluation ............................... 19 

IV. RECOMMENDED ALTERNATIVE ........ " .................. 23 

V. FUNDING SOURCES .................................... 26 

VI. CONCLUSIONS AND RECOMMENDATIONS .................... 27 

TABLES/FIGURES 

TABLES 

Table 1. Cost Estimate - Alternative 1 12 

Table 2. Cost Estimate - Alternative 2 14 

Table 3. Cost Estimate - Alternative 3 16 

Table 4. Cost Estimate - Alternative 4 17 

Table 5. Cost Estimate - Alternative 5 18 

i 



TABLE OF CONTENTS (CONTINUED) 

Table 6. Cost Estimate - Alternative 6 ........................... 19 

Table 7. Evaluation Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 21 

Table 8. Final Cost Estimate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 

FIGURES 

Figure 1. Location Map for Guernsey Reservoir. ...................... 4 

Figure 2. Location Map for Alternatives 1 and 2. 11 

Figure 3. Hydraulic Pipeline Cutterhead Dredge 
(After Army, Corps of Engineers, 1983.).. . . . . . . . . . . . . . . . . . .. 10 

Figure 4. Location Map for Alternatives 3 and 4. . . . . . . . . . . . . . . . . . . . .. 15 

Figure 5. Illustration of Cutterhead Hydraulic Dredge. . . . . . . . . . . . . . . . . .. 24 

ii 



I. INTRODUCTION 

1.1 Authorization and Purpose 

In May of 1992, the Wyoming Water Development Commission (WWDC) contracted 
with Lidstone & Anderson, Inc. (LA) to perform an analysis of the Guernsey Reservoir Silt 
Run. The purpose of the work is threefold: (1) identify and evaluate alternatives to the existing 
silt run; (2) select a preferred alternative and develop a plan for implementation; and (3) prepare 
cost estimates of the preferred alternative that will include all construction, operation and 
maintenance costs. This summary report documents the results of the alternative evaluation. 

1.2 History of the Silt Run 

Prior to the completion of Guernsey Dam in July 1927, the sediment load generated 
within the watershed downstream of Pathfinder Reservoir was conveyed in the North Platte 
River and ultimately diverted into headgates of the Fort Laramie and Interstate Canals. A 
significant sediment load was transported by the North Platte River which annually created 
extensive sand removal activities within the canal systems. Construction of Guernsey Dam 
eliminated these maintenance activities and effectively trapped the majority of the sediment 
within the reservoir. From 1927 to 1957, approximately 29,000 acre-feet of sediment 
accumulated in the reservoir thereby reducing the original storage capacity from 73, 180 acre-feet 
to 44,800 acre-feet. 

The release of sediment-free water from the reservoir created an environment of erosion 
within the Fort Laramie and Interstate Canals. The clear water releases from the reservoir 
eroded the clay and silt, deposited in previous years, from the canal banks and bed. The erosion 
of this material induced an increase in bank sloughing and seepage and reduced the conveyance 
capacity of the canal. 

In 1936, the practice of intentionally lowering the water level of Guernsey Reservoir to 
provide sediment-laden releases was initiated as an inexpensive means of compensating for water 
losses within the canals and minimizing maintenance costs. The sediment-laden water was 
intended to provide silt-sized particles that would blanket the canal bed and banks thereby 
reducing seepage losses and promoting bed and bank stabilization. This practice became known 
as the silt run. 

The silt run was conducted intermittently between 1936 and 1958. Construction of 
Glendo Dam and Reservoir, located upstream of Guernsey Reservoir, was completed in 1958. 
Due to its location, Glendo Reservoir trapped the river sediments earmarked for storage in 
Guernsey Reservoir; consequently, the releases from Guernsey Reservoir were more devoid of 
sediment and further exacerbated the potential seepage and stability problems within the 
Interstate and Fort Laramie Canals. 

No silt run occurred during the summers of 1958 or 1959. Seepage losses were quite 
high in 1958 although sediment generated from occasional thunderstorms provided some relief. 
In the spring and summer of 1959, there was little precipitation throughout the areas served by 
the Interstate and Fort Laramie Canals. Severe bank stability problems were experienced along 
the Interstate Canal and several reaches of the Fort Laramie Canal were unstable. Meetings with 
representatives of the Bureau of Reclamation (BOR) and the irrigation districts resulted in a silt 
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run in August of 1959. Increased bank stability and decreased seepage losses were observed 
during and following the silt run. Additional investigations of the silt run and its effects were 
conducted in 1960, 1961 and 1962. These studies confirmed that the silt run promoted a 
decrease in seepage losses and an increase in bank stability. 

The silt run has continued every year since 1959 and is considered an integral part of past 
and present system operations by the irrigation districts. From 1957 to 1982, the BOR 
documented an increase in reservoir capacity directly attributable to the continuation of the silt 
run. Historical records indicate an increase in capacity from 44,800 acre-feet to 45,612 acre-feet 
during this time period. Prior to 1975, the silt run was generally conducted during the irrigation 
season for 10 days in the peak water use period, normally the latter part of July or early August. 
However, the required magnitude of the reservoir drawdown necessary to ensure an effective 
silt run has generally increased from year to year, with progressively more adverse effects on 
power generation at Guernsey Powerplant. A typical silt run ranges between 15 and 20 days. 

Up until 1976, the BOR provided the irrigation districts one 10-day silt run per year, 
with no cost for the resulting power losses. For extended or additional silt runs beyond the 
single 10-day period, the irrigation districts reimbursed the BOR for lost power revenues. 
Presently, the irrigation districts are provided a continuous 7-day silt run each year without 
charge. In the event that the irrigation districts request to extend the silt run through a second 
7-day period or any part thereof, a payment of $18,000 is made to an escrow agent as a system 
adjustment charge. An additional charge is made for each additional day the silt run is provided, 
as requested by the irrigation districts, beginning day 15 through day 20. The base rate is 
$3,140 per day adjusted to the changes in the Pick-Sloan Missouri Basin Project power rate from 
July 1984 to the present. 

1.3 Previous Studies and Reports 

Prior to the formulation and evaluation of alternatives to the silt run, a thorough review 
of information provided in several previous studies was conducted. This information expedited 
the work involved in this study and avoided duplication of previous efforts. Pertinent 
information was obtained from the following reports. 

• Guernsey Reservoir Silt Survey, 1939, prepared by the United States Bureau of 
Reclamation (BOR). 

• Final Report, Silting and Seepage Investigation-North Platte Project, Wyoming 
and Nebraska, prepared by the BOR, March, 1963. 

• A Proposed Plan of Study of Options for Managing Problems Associated with the 
Guernsey Silt Run, prepared by Nebraska Water Resources Center, November, 
1979. 

• Effects of the Guernsey Silt Run Upon Canal Bank Stability and Seepage, 
prepared by Wyoming Water Resources Research Institute, December, 1979. 

• Guernsey Reservoir Sediment Survey, 1981, BOR 
• Guernsey Silt Run - Power Interference Charges, April 1983, BOR 
• Rehabilitation and Betterment Program Investigations; Wyoming-Nebraska, 

prepared by the BOR, August, 1983. 
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n. EVALUATION OF THE EXISTING SILT RUN 

2.1 General 

This task involved an investigation of the problems associated with the existing silt run. 
The benefits and the impacts were identified and are discussed to promote the evaluation of 
alternatives. In addition, an evaluation of the existing silt run was also completed to determine 
the amount of sediment delivered to the canal systems, sediment availability within the reservoir, 
and distribution of available sediment for the silt run. 

2.2 Evaluation of Sediment Distribution, Delivery and Availability 

As indicated previously, approximately 29,000 acre-feet of sediment accumulated in 
Guernsey Reservoir from 1927 to 1957. Even with the continuation of the silt run, available 
storage has been reduced by approximately 1,000 acre-feet from 1959 to 1981. Figure 1 depicts 
Guernsey Reservoir and the location of various portions of the reservoir referenced in this 
report. 

In the downstream portion of the reservoir (Reach 1), sediment surveys have revealed 
an increase in sediment deposition in excess of 1,000 acre-feet since 1966. During this same 
time frame, the net effect of the silt runs in the wide valley portion of the reservoir (Reach 2) 
has been the removal of deposited sediment by erosion; the magnitude of the erosion is estimated 
to be approximately 850 acre-feet. The difference between the sediment deposited in the lower 
reservoir, versus that eroded in the wide valley portion of the reservoir, can be partially 
attributed to the unmeasured sediment inflow from the intervening drainage between Glendo 
Dam and Guernsey Reservoir. 

The size distribution of sediments deposited within the reservoir varies from the dam to 
the upper reaches. Particle size analyses of sediment samples collected within Reach 1 near the 
dam have indicated that approximately 79% of the deposited material consists of silt and clay 
particles. This compares to sediment samples consisting of approximately 94 % silt and clay 
material within the wide valley portion of the reservoir in Reach 2. Assuming that the 
suspended sediments in the silt run are predominantly silt and clay particles, 21 % of the material 
removed from Reach 1 offers limited benefit to the irrigation districts versus 6 % for Reach 2. 
With respect to the evaluation of alternatives, this means that 15 % more material is needed from 
Reach 1, compared to Reach 2, to supply the required sediment concentrations for the silt run. 

Unit weight data of reservoir sediment deposits collected in 1962 provided insight into 
the porosity of in-situ sediment deposits. An estimated porosity of 0.62 (ratio of the volume of 
voids occupied by air and water to total volume of air, water and sediment) was obtained during 
the analysis of the unit weight data and subsequently utilized to determine the sediment volumes 
necessary for the silt run. 

Previous studies have documented the suspended sediment concentrations from below 
Guernsey Reservoir through both the Fort Laramie and Interstate Canals. Suspended sediment 
concentrations varied between 200 ppm to greater than 1000 ppm during the silt runs. In 
general, silt- and clay-sized particles provided in excess of 97% of the material in suspension 
between Guernsey Reservoir and the headgates to the canals. 
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Figure 1. Location Map for Guernsey Reservoir. 
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For this study, an average concentration of suspended sediment samples collected during 
the last 10 years was determined. The suspended sediment samples were collected at the 
Highway 26 Bridge below Guernsey Dam by the BOR. During the last 10 years, the average 
suspended sediment concentration was approximately 500 ppm. Samples collected at the same 
location by LA during the 1992 silt run indicated a concentration of 521 ppm. Assuming a 
discharge of 4500 cfs from Guernsey Reservoir, a suspended sediment volume of approximately 
63 acre-feet is required each year to provide an average concentration of 500 ppm. Given that 
the majority of the suspended sediment is silt- and clay-sized particles, a suspended sediment 
volume of 79 acre-feet per year will be required if the material is obtained from Reach 1 versus 
67 acre-feet if the material is obtained from Reach 2. 

If a dredging alternative is considered, the material removed from the reservoir must be 
adjusted to reflect the porosity of the in-situ materials. In Reach 1, approximately 210 acre-feet 
of in-situ materials will be needed to provide the target sediment concentration. Within Reach 
2, 175 acre-feet of in-situ materials are required. 

If the silt run is continued in its present condition, the BOR estimated that the 
effectiveness of the existing operation will begin to diminish in about 15 years. This estimate 
was based on the amount of silt- and clay-sized material available for suspension and the 
capability of the water to erode the reservoir deposits. If dredging alternatives are employed, 
the material available for suspension may be increased depending on the dredging depth of the 
equipment and the location selected for operation of the dredge. For example, assuming a water 
surface of elevation 4420 feet msl (elevation of the top of the spillway gates), a dredge with a 
reach exceeding 50 feet will be required to obtain sediment deposited in the vicinity of the dam. 
In contrast, a dredge with a reach of 25 to 30 feet will be able to obtain sediment deposited in 
the wide valley portion of the reservoir. 

2.3 Benefits and Impacts Associated with the Present Silt Run 

Several benefits and impacts associated with the present silt run have been identified. 
These factors were considered in the evaluation of alternatives and are discussed in the following 
paragraphs. 

2.3.1 Canal Seepa&e. Capacity. Stability and On-Farm Irri&ation Efficiency 

As indicated previously, decreased canal seepage and increased bank stability were 
observed during and following the silt run investigations conducted by the BOR in 1959, 1960, 
1961 and 1962 (BOR, 1963). These investigations estimated the silt run conserved an average 
of 30 acre-feet of water per mile per year. Annually, this results in a total of 10,000 acre-feet 
of water conserved within the Fort Laramie and Interstate Canals. Assuming the silt run has a 
30-day effect, the BOR further states the silt run "provides the equivalent of 1 acre-foot per day 
per mile or 0.5 cfs per mile in additional capacity." Therefore, the silt run temporarily provides 
an additional capacity of approximately 120 cfs and 50 cfs, respectively, at the end of the 
Interstate and Fort Laramie Canals. 

Reports prepared by the University of Wyoming ("Effects of the Guernsey Silt Run Upon 
Bank Stability and Seepage", December, 1979) and the University of Nebraska ("A Proposed 
Plan of Study of Options for Managing Problems Associated with the Guernsey Silt Run", 
November, 1979) indicated that the silt run also improves bank stability. Both studies state that 
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this conclusion is supported by experimental evidence indicating the canals can sustain an 
increase in velocity and tractive force with increased concentrations of silt in the flow. 

A sampling program conducted in 1979 and 1980 suggests that much of the silt remains 
in suspension and is conveyed through the canal system and into the individual farm headgates. 
A general consensus among the irrigators indicates that the silt -laden water increases irrigation 
efficiency due to the sealing action of the silt. A joint project conducted by the Universities of 
Wyoming and Nebraska ("The Effects of Silt-Bearing Water on Furrow Intake Rates", 
September, 1978) indicated that silt-bearing water did appear to reduce the furrow intake 
volumes after four hours of irrigations. More uniform applications of water also appear evident 
with the silt -bearing water. 

2.3.2 Reservoir Operations and Power Revenues 

Guernsey Reservoir, under current operating schedules, is lowered twice each year; once 
during the silt run and again in the early fall in response to downstream irrigation requirements 
and to create storage for releases from Glendo Reservoir, as well as natural occurring inflows 
between Glendo and Guernsey Reservoirs. During the draw down periods, the reservoir pool 
is lowered to approximately 1,000 acre-feet. 

The lowering of Guernsey Reservoir during the silt run facilitates the flushing of 
sediment deposits from the reservoir into the North Platte River and ultimately into the Fort 
Laramie and Interstate Canals. During the silt run, the reservoir pool remains low with 
subsequent loss of energy production at Guernsey Powerplant. 

Guernsey Powerplant has a normal generating capacity of 153,600 kilowatt hours (kWh) 
per day or 6.4 megawatts (mW). Since 1977, power generation at the powerplant has been 
completely curtailed due to insufficient reservoir heads and excessive sediment loading on the 
turbines. During the period from 1980 to 1982, an average of 3,480,000 kWh of power 
generation were lost. 

The silt run also impacts the operating schedules of Glendo Reservoir. To return 
Guernsey Reservoir to the proper level for power generation, the releases from Glendo Reservoir 
must be significantly increased. This operation results in no increase in bypass at Glendo 
Reservoir; however, there is a redistribution of the bypass (less during drawdown and more 
during refill of Guernsey Reservoir). 

Due to the impact of the silt run on power generation, the irrigation districts are assessed 
for power revenues foregone. Presently, the irrigation districts are provided a continuous 7-day 
silt run each year without charge. In the event that the irrigation districts request to extend the 
silt run through a second 7-day period or any part thereof, a payment of $18,000 is made to an 
escrow agent as a system adjustment charge. An additional charge is made for each additional 
day the silt run is provided, as requested by the irrigation districts, beginning day 15 through 
day 20. The base rate is $3,140 per day adjusted to the changes in the Pick-Sloan Missouri 
Basin Project power rate from July 1984 to the present. The computation of silt run charge for 
1992 was based on the following formula: 
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Replacement Capacity 
Costs = 6,000 kW @ $2.46/kW/month x 6 months 

Replacement Energy 
Costs = 3,480,000 kWh @ $0.00959 

Total Cost for 21-day Silt Run 
Total Cost per day 

$ 88,560 

$ 33,373 

$121,933 
$ 5,806 

For 1992, the cost to the itrigation districts for a 20-day silt run would be $18,000 plus 6 days 
at $5,806 for a total of $52,836. 

Without the silt run, Guernsey Reservoir will continue to be lowered in the fall with 
subsequent filling over the winter and the following spring. No loss of power generation would 
be experienced by either Glendo or Guernsey Powerplants. Consequently, no revenues would 
be required from the irrigation districts for power foregone. 

2.3.3 Recreational Benefits 

During the months from May to October, Guernsey State Park provides recreation and 
tourism opportunities for both residents and non-residents. To demonstrate the impact of 
Guernsey State Park on state and local economies, Mr. Joe Bonds of the Wyoming Recreation 
Commission was contacted. Mr. Bonds provided summary statistics and visitation data from 
1982 to 1992. 

Detailed data, provided for the 1988 recreation season, is utilized to illustrate the 
economic benefit of Guernsey State Park to the State of Wyoming. From May 1st to September 
30th of 1988, a total of 389,527 visitor days were spent in Guernsey State Park. Non-residents 
accounted for 53.8 percent of the visitor days. Expenditures for variable costs including items 
such as gas, food and lodging accounted for $32.50 per day per person. This means that 
approximately $6,810,000 of total economic benefit to the state's economy was generated by 
Guernsey State Park in 1988. 

To determine the money returned to the state from sales tax, the variable costs were 
reduced to $23.65 per day per person to reflect the amount spent for gasoline. Total non
resident expenditures, excluding gasoline, become $4,956,000; assuming a 2 percent sales tax 
results in a total of $99,125 returned to the State of Wyoming. 

For the purposes' of .illustration, the recreational benefits presented in the preceding 
paragraphs were assumed to be totally generated during the days before and after the silt run. 
Assuming the silt run impacts the recreation season an average of 20 days, approximately 133 
days are available to generate recreational benefits. Therefore, on a daily basis non-resident 
expenditures amount to approximately $37,270 with daily sales tax returns of $745. Given these 
numbers, and assuming the visitors would not have recreated at a different site in Wyoming, 
elimination of the silt run may generate an additional $745,000 in non-resident expenditures and 
approximately $14,900 of additional sales tax. 

It must be recognized that non-resident expenditures are recirculated through local 
economies and generate secondary economic benefits. Consequently, the Town of Guernsey also 
benefits from the recreation and tourism opportunities afforded by Guernsey State Park. 
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2.3.4 Environmental Impacts and Benefits 

Seepage losses from the Fort Laramie and Interstate Canals have contributed to many of 
the wetlands within the study area. Structural and conservation alternatives to the silt run have 
the potential for impacting these wetlands and associated wildlife. The Fish and Wildlife Service 
has expressed concern that migrating populations of ducks and geese could be adversely 
impacted by loss of habitat. Furthermore, reduction to ground water inflows or surface drainage 
could reduce nesting habitat for marsh and shorebirds. 

The silt run has an adverse impact on the North Platte River aquatic biota from Guernsey 
Dam to below Whalen Diversion Dam. Larger fish tend to migrate away from the sediment
laden water with some damage to gills evident from the coarser suspended sediments. BOR 
studies indicate that the abundance and diversity of invertebrate organisms which provide food 
for fish are diminished as a result of the silt run. The BOR concedes, however, that the loss 
of fish habitat through the annual fall dewatering overshadows the impacts attributable to the silt 
run. 

The silt run violates Wyoming water quality standards for turbidity. The Wyoming 
Water Quality Rules and Regulations, however, provide the Environmental Quality Council with 
the power to grant an exemption to the standard for turbidity if the Council finds that the 
operation is justifiable on the basis of economic or agricultural benefits to the people. In 
January, 1983, the Environmental Quality Council granted a permanent exemption from the 
water quality standards for turbidity for the North Platte River below Guernsey Reservoir. 

Based on the information provided in the 1983 BOR Report entitled "Rehabilitation and 
Betterment Program Investigations", there are no significant impacts to vegetation, wildlife or 
any endangered species as a result of the silt run. 

2.3.5 PeImitting. Easement and Contracting Issues 

In evaluating the alternatives to the silt run, due consideration must be given to 
permitting, easement and contracting issues. With respect to dredging alternatives, a Section 
404 Dredge and Fill Permit will be required from the Corps of Engineers. Increased turbidity 
within the reservoir during the dredging operation will also require a permit through the 
Wyoming Department of Environmental Quality/Water Quality Division. Excavations or 
earthwork associated with pipelines will require clearance from the State Historic Preservation 
Office. 

Where applicable, easements and rights-of-way as well as land acquisition must be 
negotiated. These issues are especially pertinent for all alternatives involving road 
improvements, pipelines and sediment stockpiles. 

The existing contract between the BOR and the irrigation districts involves operation and 
maintenance of the existing structures as well as management of the water supplies. Approval 
of the existing contract and operational procedures required compliance with the National 
Environmental Protection Act (NEPA). Some alternatives to the silt run may change: (a) the 
amount of water lost to seepage, (b) the seasonal irrigation return flows, and (c) the location and 
extent of existing wetlands adjacent to the canals. Alternatives that promote these changes 
should be carefully scrutinized as they may require a NEPA compliance investigation. 

PROPERTY OF WRDS LIBRARY 
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m. EVALUATION OF ALTERNATIVES 

3.1 Considered Alternatives 

The alternatives investigated during this study fell into two broad categories: (a) those 
alternatives that continue to provide sediment-laden water to the Fort Laramie and Interstate 
Canals, and (b) alternatives that replace the water lost to seepage without the silt run. 
Specifically, the alternatives to the silt run included the following: 

1. Dredging Guernsey Reservoir and discharging the sediment-laden water via a 
slurry pipeline into the North Platte River below Guernsey Dam. 

2. Excavating and transporting the sediment from Guernsey Reservoir to a stockpile 
for discharging directly into the North Platte River below Guernsey Dam via a 
slurry operation. 

3. Dredging Guernsey Reservoir and transporting the sediment in a slurry pipeline 
to the canal headgates in the vicinity of Whalen Dam. 

4. Excavating Guernsey Reservoir and transporting the sediment to a stockpile 
location in the vicinity of the canal headgates for discharging into the canals via 
a slurry operation. 

5. Lining the main canals at selected locations and conversion of unlined lateral 
ditches to pipe laterals. 

6. Pumping ground water to replace seepage losses. 

The information provided in the following paragraphs describes the major features of 
each alternative. 

Alternative 1: DreUioe Guernsey Reservoir and Dischareine the Sediment-
Laden Water via Slurry Pineline into the North Platte River 
below Guernsey Dam. 

This alternative involves the operation of a hydraulic dredge in Guernsey Reservoir. The 
dredge would be capable of removing the accumulated sediment with the reservoir pool near the 
top of the spillway gates (El4420 ft msl). The sediment slurry would be conveyed by a pipeline 
to the adjacent shore where a pump station would lift the slurry, via an additional pipeline, to 
the crest of the North Spillway. At the North Spillway, the sediment slurry would be mixed 
with approximately 4,500 cfs of water released to meet downstream irrigation requirements. If 
is anticipated that the energy dissipation and turbulence created by releasing the flows over the 
North Spillway will sufficiently mix the sediment slurry with the clear water releases. 

As indicated in Section 2.1, the target concentration downstream of Guernsey Dam is 500 
ppm. Assuming a typical slurry is 15 % solids by dry weight, a production rate of approximately 
40 cfs will be necessary. The total volume of sediment needed in suspension for a 14-day silt 
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run was estimated to be 63 acre-feet. The material in suspension is predominantly silt- and clay
sized particles; consequently, the volume of material removed from the reservoir will depend 
on the size distribution of the accumulated sediment. Near the dam, approximately 79 acre-feet 
of material (dry volume) is necessary to provide the target concentration. Near the wide valley 
portion of the reservoir, only 67 acre-feet of material is necessary. Assuming a porosity of 
0.62, the annual in-situ volume requirements are estimated to be 175 acre-feet and 208 acre-feet, 
respectively, for dredging operations located near the dam and the wide valley portion of the 
reservoir. 

Accessibility to the accumulated sediments was also investigated. The access to the 
sediment is based on the elevation difference between the target pool elevation (El 4420 ft msl) 
and the average elevation of the sediment pool. Near the dam, this difference is estimated to 
be greater than 50 feet compared to an average of 30 feet near the wide valley portion of the 
reservoir. 

For this alternative, a maximum dredging depth of 50 feet was assumed since dredging 
costs significantly increase with depth. With this criteria, no sediment is available for removal 
in the vicinity of the dam. Although the sediment accumulated in this area is estimated to be 
1,300 acre-feet, the dredging depths necessary to remove this sediment vary from a minimum 
of 50 feet to a maximum of 90 feet. Near the wide valley portion of the reservoir, a dredging 
depth of 50 feet can potentially remove 6,300 acre-feet of sediment. Based on the results of this 
analysis, the location for the dredging operation was selected to be the wide valley portion of 
the reservoir. Figure 2 presents the location of the dredging operation and the proposed 
alignment of the slurry pipeline. 

The longevity of the sediment supply near the proposed dredging operation was also 
evaluated. With limited sediment inflow and minimal sediment removal during the remainder 
of the year, the effectiveness of the dredging operation may begin to diminish in 30 years. 

Information related to the most effective hydraulic dredge was provided by Mr. Art 
Pipken from the BOR office in Yuma, Arizona. Mr. Pipken recommended a Cutterhead 
Hydraulic Suction Dredge. Cutterhead dredges are the most widely used hydraulic dredge and 
are generally considered to be the most efficient and versatile. As indicated in Figure 3, the 
dredge consists of a cutter, ladder, suction pipe, A-frame, H-frame, pumps, spud frame and 
spuds, and auxiliary equipment. 

Figure 3. Hydraulic pipeline cutterhead dredge. (After U.S. army Corps of Engineers, 1983). 
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Dredge ladders vary from 25 to 255 feet in length; dredging may be accomplished to 
depths of 150 feet with standard ladders in light, silty materials. A floating discharge line is 
also required and generally consists of sections of pipe from 30 to 50 feet long, each supported 
by pontoons. The cutterhead dredge can accommodate pipeline disposal distances up to 3 miles 
before booster pumps are required on the discharge line. The size of the discharge line required 
for the dredging operations is estimated to be 18 inches (petersen, 1986, River Engineering, 
Figure 8-11). 

The cutterhead dredge may be dismantled in a few hours and can be ready for transport 
within one to two days. Maintenance requirements for the dredge are most extensive during 
annual start-up operations. Operation and maintenance costs are dependent on the abrasiveness 
of the materials but should not be excessive given the predominance of silt- and clay-sized 
particles in the reservoir deposits. 

In addition to the cutterhead dredge and floating pipeline, this alternative will require a 
booster pump station, slurry pipeline and power transmission lines. Capital construction costs 
for Alternative 1 are presented in Table 1 along with an estimate of the annual operation and 
maintenance costs. The annual operation costs are based on a pumping period of 21 days. The 
annual operation costs include continuous labor of a 4-man dredging crew for 21 days plus diesel 
costs. Information received from Mr. Art Pipken of the BOR indicated that a sinking fund for 
replacement of the dredge may not be warranted due to the limited annual operation (3 to 4 
weeks). The majority of the maintenance associated with the dredge is directly related to storage 
of the dredge and its components. 

Table 1. Cost Estimate - Alternative 1 

Cutterhead Dredge 
Discharge Pipeline 

Construction Cost 

Boatsrrugs, Fuel Transfer Equipment 
Booster Pump 
Slurry Pipeline 
Transmission Lines 
Easements, Land Costs 

O&M of Dredge 
O&M of Booster Pump 
Power Costs 

Total 

Total 
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$ 750,000 
$ 37,500 
$ 37,500 
$ 225,000 
$ 896,000 
$ 20,000 
$ 10,000 
$ 1,976,000 

$ 70,000 
$ 5,000 
$ 30,000 
$ 105,000 



Alternative 2: Excavatin& and Transportin& the Sediment from Guernsey 
Reservoir to a Stockpile for Dischaain& Directly into the North 
Platte River below Guernsey Dam via a Slurry Operation. 

Alternative 2 involves the excavation of accumulated sediment in Guernsey Reservoir and 
transportation of the sediment to a stockpile located in the vicinity of the North Spillway. At 
the stockpile, a slurry operation will be constructed with the slurry conveyed in a pipeline to the 
crest of the North Spillway. Mixing of the slurry with releases from the reservoir will be 
accomplished in the spillway. The excavation of material from Guernsey Reservoir will be 
accomplished subsequent to the fall drawdown. Figure 2 presents the proposed location of the 
excavation operations, alignment of the road for transporting the sediment to the stockpile, and 
location of the stockpile/slurry operations. 

As indicated for Alternative 1, the target concentration downstream of Guernsey Dam 
is 500 ppm. The production rate of the slurry operation is estimated to be 40 cfs assuming 15 % 
solids by dry weight. The total volume of sediment needed in suspension for a 14-day silt run 
is estimated to be 63 acre-feet. Given the size distribution of the materials near the proposed 
excavation operations, approximately 67 acre-feet of total solids will be necessary. Although 
the in-situ porosity is 0.62 when the reservoir is full, the porosity of the material will change 
subsequent to the fall drawdown. Using a typical porosity of 0.3 for material primarily 
composed of silts and clays, approximately 96 acre-feet (or 155,000 cubic yards) of excavated 
material will be necessary each year to provide the target concentration downstream of Guernsey 
Dam. 

To transport the excavated material will require a fleet of trucks. Assuming a payload 
capacity of 16 cubic yards and 10 roundtrips per day per truck, 20 trucks will be necessary to 
transport the sediment to the stockpile; this operation will be necessary for a period extending 
from 45 to 60 days. Significant road improvements will be necessary before the trucking 
operation can be initiated. 

A stockpile of 5 to 10 acres will range in height from 10 to 20 feet. Additional acreage 
will be necessary for the slurry operation and associated pipeline to the North Spillway. 

The components for this alternative include equipment for excavation of the reservoir 
sediments, transportation to the stockpile, slurry operations, and pipeline to the North Spillway. 
In addition, road improvements will be necessary along with land acquisition for the stockpile 
and power transmission to the slurry operations. Capital construction cost estimates are provided 
in Table 2 along with an estimate for annual operation and maintenance costs. A 21-day 
duration is assumed for the slurry operation. The operation of the mixing basin assumes 
continuous labor associated with a 2-man crew for a period of 21 days. No replacement costs 
for the major project components have been included in the cost estimate. 

13 



Table 2. Cost Estimate - Alternative 2 

Mixing Basin/Slurry Operation $ 400,000 
Slurry Pipeline $ 84,000 
Pump Station $ 225,000 
Road Improvements $ 76,000 
Transmission Lines $ 20,000 
Easements, Land Costs $ 201000 

Total $ 825,000 

I AnnUal·O&M •• eosts I 
Excavation $ 465,000 
Transportation $ 310,000 
o&M Mixing Basin $ 22,000 
o&M of Pumps $ 5,000 
o&M of Road $ 5,000 
Power Costs $ 301000 

Total $ 837,000 

Alternative 3: Dred&ing Guernsey Reservoir and Transporting the Sediment 
in a Slum Pipeline to the Canal Headgates in the Vicinity of 
Whalen Dam. 

As indicated for Alternative 1, this alternative involves the operation of a hydraulic 
dredge in Guernsey Reservoir. The destination for the slurry pipeline will be the canal 
headgates in the vicinity of Whalen Dam. At Whalen Dam, bifurcation works will be required 
to split the slurry to provide for mixing operations within the Fort Laramie Canal and Interstate 
Canal. The proposed alignment of the slurry pipeline is presented on Figure 4. 

The pipeline from Guernsey Reservoir to Whalen Dam will be approximately 12 miles 
in length. To maintain sufficient flow velocities, a pipe diameter of 24 inches will be required. 
An additional booster pump station may be required to maintain the flow velocity of the slurry 
and overcome friction losses. Modifications to the pipeline alignment indicated on Figure 4 may 
be required to minimize the problems arising from air in the slurry on the downward slopes or 
the likelihood of coarse material deposition on upslopes. 

Two mixing basins will be required at the outlets to the slurry pipeline; one for the Fort 
Laramie Canal and one for the Interstate Canal. The mixing basins, located in the upper reaches 
of the canals, will be necessary to entrain the fme sediment in the slurry with the water in the 
canals. 

In addition to the dredge, slurry pipeline, booster pump stations, bifurcation works and 
mixing basins, power transmission lines will be required to support the pump stations. Table 3 
presents capital construction and annual operation and maintenance cost estimates for Alternative 
3. 
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Figure 4. Location Map for Alternatives 3 and 4. 
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Table 3. Cost Estimate - Alternative 3 

Cutterhead Dredge 
Discharge Pipeline 
Boatsffugs, Fuel Transfer Equipment 
Booster Pumps 
Slurry Pipeline 
Bifurcation Works 
Mixing Basins (Canals) 
Transmission Lines 
Easement, Land Costs 

O&M of Dredge 
O&M of Booster Pumps 
O&M of Mixing Basins 
Power Costs 

Total 

ADDu&l··O&M···CostS 

Total 

$ 750,000 
$ 37,500 
$ 37,500 
$ 675,000 
$ 3,654,000 
$ 40,000 
$ 
$ 
$ 
$ 

1,000,000 
60,000 
25,000 

5,379,000 

$ 70,000 
$ 15,000 
$ 22,000 
$ 90,000 
$ 197,000 

Alternative 4: Excavatine Guernsey Reservoir and Transportine the Sediment 
to a Stockpile in the Vicinity of the Canal Headeates for 
Dischaaine into the Canals via a Slurry Operation. 

This alternative is very similar to Alternative 2 with the exception of the location of the 
sediment stockpile and slurry operations, The stockpile will be located in close proximity to the 
canal headgates. The slurry operations will be constructed adjacent to the stockpile and the 
slurry conveyed in a pipeline to the Fort Laramie and Interstate Canals. Bifurcation works will 
be required to split the slurry for transport to the canals; mixing basins within each canal are 
necessary to entrain the sediment slurry. Figure 4 presents the proposed location of the 
excavation operations and alignment of the road for transporting the sediment to the stockpile. 

Transportation costs for this alternative will be significantly increased compared to 
Alternative 2. Assuming a payload capacity of 16 cubic yards and 5 roundtrips per day per 
truck, 40 trucks will be necessary to transport the sediment to the stockpile for a period not less 
than 45 to 60 days. The trucking operation will also necessitate road improvements and 
significant road maintenance during the life of the project. 

Similar to Alternative 2, the stockpile will vary in size from 5 to 10 acres with a height 
ranging from 10 to 20 feet. Additional acreage will be necessary for the slurry operation and 
the associated pipeline to the canals. 

The components for this alternative include equipment for excavation of the reservoir 
sediments, transportation to the stockpile, slurry operations, bifurcation works, pipeline to the 
canals and mixing basins within each canal. Road improvements will be necessary along with 
land acquisition and easements for the stockpile, power transmission to the slurry operations, 
and slurry pipeline. Capital construction cost estimates are provided in Table 4 along with an 
estimate for annual operation and maintenance costs. 
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Table 4. Cost Estimate - Alternative 4 

Mixing Basin (Slurry) 
Slurry Pipeline 
Pump Station 
Bifurcation Worics 
Mixing Basins (Canals) 
Road Improvements 
Transmission Lines 
Easements, Land Costs 

Excavation 
Transportation Line 
O&M of Pumps 
O&M of Mixing Basins 
O&M of Road 
Power Costs 

ConStruction Cost 

Total 

Total 

$ 400,000 
$ 280,000 
$ 225,000 
$ 40,000 
$ 100 , 000 
$ 80,000 
$ 20,000 
$ 20,000 
$ 1,165,000 

$ 465,000 
$ 659,000 
$ 5,000 
$ 22,000 
$ 38,000 
$ 302000 
$ 1,219,000 

Alternative 5: Linin& the Main Canals at Selected Locations and Conversion 
of Unlined Lateral Ditches to Pipe Laterals. 

This alternative focuses on the replacement of water lost to seepage without the 
continuation of the silt run. As indicated in Section 2.3.1, approximately 10,000 acre-feet of 
water is conserved by the silt run within the two canal systems. In addition, the silt run 
temporarily provides an additional capacity of 120 cfs and 50 cfs, respectively, at the end of the 
Interstate and Fort Laramie Canals. Therefore, this alternative assumes an increase in delivery 
capacity during the peak demand period in conjunction with a reduction in seepage losses. 

Conservation of water with this alternative includes lining the main canals at selected 
locations and replacing open ditch laterals with pipe laterals. Information for lining the main 
canals and replacing the ditch laterals was obtained from the Rehabilitation and Betterment 
Program Investigations Special Report (BOR, 1983). This information was updated during 
conversations with the managers of the irrigation districts. 

The 1983 Special Report identified 13.7 miles of the Interstate Canal for lining and the 
conversion of 207 miles of open ditch laterals to 173 miles of buried pipe. Since 1983, no lining 
of the main canal has been undertaken due to the excessive costs. Conversations with the 
manager of the Pathfinder Irrigation District (PID) did indicate, however, that approximately 45 
miles of open ditch laterals have been replaced by the District since 1983. Consequently, this 
study assumes the lining of 13.7 miles of the Interstate Canal and the placement of 
approximately 128 miles of pipe laterals. 

Conversations with the managers of the Goshen Irrigation District (GID) and the Gering
Fort Laramie Irrigation District (GFLID) indicated that no sections of the Fort Laramie Canal 
have been lined since 1983. Both districts replace the open ditch laterals with buried pipe as 
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funds become available. Since 1983, approximately 16 miles and 15 miles of buried pipe, 
respectively, have been installed within the GFLID and GID. The 1983 Special Report 
identified the lining of 5.65 miles of the main canal along with 13.2 miles of buried pipe for the 
GID versus 44.3 miles for the GFLID. For the GID and GFLID, therefore, this study assumes 
the lining of 5.65 miles of main canal and installation of 26.5 miles of buried pipe. 

For the main canals, a reinforced elastomeric bitumen liner was compared to a 20-mil 
PVC liner. Although not as adaptable to the steep sideslopes of the main canals, the PVC liner 
was selected for the cost estimate based on the lower unit cost of the installed material. 

Plastic pipe, with an average diameter of 18 inches, was selected to convert the open 
ditch laterals. Conversations with the district managers indicated the majority of the lateral 
conversions completed to date were for diversions less than 5 cfs. 

Capital construction costs for this alternative are presented in Table 5. Lining of the 
main canal and conversion of the ditch laterals will reduce annual operation and maintenance 
costs; an estimate of the cost savings associated with implementation of this alternatives is also 
presented in Table 5. 

Table 5. Cost Estimate - Alternative 5 

Lining Main Canals 
Pipe Laterals 

II O&M of Canal (Savings) 

ConstrtJctionCost 

Total 

$ 12,688,000 
$ 17.520,000 
$ 30,208,000 

$ 53,200 I 

Alternative 6: Pumpin& Ground Water to Replace Seepa&e Losses. 

Similar to Alternative 5, this alternative involves the pumping of ground water to replace 
seepage losses experienced without the silt run. This alternative assumes replacement of water 
during the same time period as the effect of the silt run. In general, wells would be located on 
individual farms near the end of the Pathfinder and Gering-Fort Laramie Irrigation Districts. 
Each well will serve 80 acres with approximately 130 acre-feet of water at a rate of 1,000 gpm. 
Based on the distribution of the seepage losses, 55 wells are required within the PID and 23 
wells required within the GFLID. 

Capital construction costs for Alternative 6 are presented in Table 6. These costs assume 
a total depth of 80 feet, static water level of 20 feet and maximum drawdown of 15 feet. 
Annual operation and maintenance costs, included in Table 6, are based on a 30-day pumping 
period. 
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Table 6. Cost Estimate - Alternative 6 

[ ..:>:»>: .• :.>. 

< ConStruction: Cost 
I: .> ......«>> .> 

Drilling Costs $ 390,000 
Pump & Motor $ 858,000 
Transmission Lines $ 156,000 
Land Easements $ 16 1000 

Total $ 1,420,000 

I > AnnuaIO&M"COsts" ] 
Power Costs $ 61,000 
Replacement Costs $ 9 1000 

Total $ 70,000 

3.2 Alternative Evaluation 

Based on the information provided in the previous sections, an evaluation of the six 
alternatives was conducted. The criteria utilized to evaluate the alternatives along with their 
designated weighting factors are presented below. 

Criteria 

Construction Cost 

Annual O&M· Cost 

Canal Seepage/Capacity / 
Stability 

On-Farm Irrigation 
Efficiency 

Recreational Benefits 

Weighting 
Factor 

2.0 

2.0 

1.5 

1.0 

1.0 

19 

Standard 

The alternatives were compared on the basis 
of construction cost with the least costl y 
alternative receiving the highest rating. 

Annual O&M costs were compared with the 
least costly alternative receiving the highest 
rating. 

Each alternative was evaluated with respect 
to reducing seepage losses and promoting 
canal stability and additional capacity. 

Each alternative was evaluated with respect 
to its impact to on-farm irrigation efficiency. 

Each alternative was evaluated with respect 
to its capability to promote recreation within 
Guernsey State Park. 



Environmental Issues 

Power Generation 

Permitting/Contracting 

1.0 

1.0 

1.0 

Each alternative was evaluated with respect 
to its impact on environmental issues 
compared to the existing condition with the 
silt run. 

Each alternative was evaluated with respect 
to its impact on power generation and 
reservoir operations. 

Each alternative was evaluated with respect 
to its impact on permitting and contracting 
issues. 

Utilizing the information provided above, a decision matrix was developed to assist in 
the selection of the preferred alternative. A rating scale was established and ranged from 1 to 
5. A rating of 5 was considered a high rating, 3 an average rating and 1 considered a poor 
rating. The results of the evaluation are presented in the matrix in Table 7. As indicated, 
Alternatives 1 received the highest rating. 

Construction costs with Alternative 2 are much less than Alternative 1; however, the 
annual operation and maintenance costs are excessive. Alternative 2 requires the annual 
excavation and transportation of 155,000 yards of sediment. The annual transportation task 
involves a fleet of 20 trucks with 10 round trips per day for a period of 45 to 60 days. 

Alternatives 3 is more costly than Alternative 1. Although this alternative provides 
increased recreational and environmental benefits, the differences are not significantly greater 
than those with Alternative 1. Recreation benefits are slightly greater with this alternative due 
to the potential for an improved fishery downstream of Guernsey Reservoir. 

Annual operation and maintenance costs with Alternative 4 are the highest of all the 
alternatives. Similar to Alternative 2, this is directly related to the transportation costs; 
approximately 40 trucks with 5 round trips per day for a period of 45 to 60 days are required. 
In addition, the annual maintenance of Highway 26 and the secondary road is estimated to be 
slightly less than $40,000 per year. Similar to Alternative 3, recreation benefits with this 
alternative are slightly greater than Alternative 1. 

Alternative 5 is the most costly alternative. It is recognized that lining the canals will 
improve the stability of the sections experiencing higher seepage losses, however, overall canal 
stability may be reduced without the benefits of the sediment-laden water. The clear water 
diversions may also increase seepage losses in other sections of the canal systems and reduce 
on-farm irrigation efficiency. Similar to Alternatives 3 and 4, recreation benefits are slightly 
greater with this alternative due to the potential for an improved fishery between Guernsey 
Reservoir and Whalen Dam. The potential loss of wetlands with this alternative offsets the 
environmental benefits derived from the improvements to the aquatic habitat below Guernsey 
Reservoir. Finally, this alternative will change the magnitude and location of seepage losses, 
return flows and the location and extent of wetlands; consequently, permitting and contracting 
issues will be adversely impacted. 

While Alternative 6 is less costly to implement than Alternative 1, implementation of this 
alternative will adversely impact canal stability and increase seepage losses. On-farm irrigation 
efficiency will also be reduced. Similar to Alternative 5, recreational benefits will be improved 
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Table 7. Evaluation Matrix 

Construction Cost 2.0 3' 

AnnuaIO&M 2.0 4 
Costs 

Seepage/Capacity / 1.5 3 

Stability 

tv On Farm 1.0 3 
~ Efficiency 

Recreational 1.0 4 
Benefits 

Environmental 1.0 3 
Issues 

Power Generation 1.0 3 

1.0 3 



due to the potential for an improved fishery below Guernsey Reservoir. Environmentally, any 
increase in wetlands created by the increased seepage losses may be offset by the loss of 
wetlands and habitat due to the construction and operation of the ground water wells. Permitting 
and contracting issues may be considerable with this alternative since a potential exists to change 
the magnitude and location of seepage losses, return flows and the location and extent of 
wetlands. In addition, the impact of removing 10,000 acre-feet of water from the ground water 
system may require more detailed investigation and create additional permitting requirements. 

In view of the discussions presented above and the results of the matrix in Table 7, 
Alternative 1 was selected for the development of an implementation plan. 
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IV. RECOMMENDED ALTERNATIVE 

Based on the information presented in Section 3.2, Alternative 1 - Dredging Guernsey 
Reservoir and Discharging the Sediment-Laden Water via Slurry Pipeline into the Nonh Platte 
River below Guernsey Dam was selected for development of an implementation plan. The 
implementation plan includes identification of system components and preparation of preliminary 
cost estimates. 

The system components associated with Alternative 1 include the following: 

• acquisition of a cutterhead hydraulic dredge 
• construction of a discharge line from the dredge to the shore 
• acquisition of boats/tugs for movement of the dredge 
• acquisition of fuel transfer equipment for the dredge 
• construction of a booster pump station for the slurry pipeline 
• construction of a slurry pipeline from the shore to the North Spillway 
• construction of power transmission lines to the booster pump station 
• acquisition of easements and land associated with the dredging operation and 

slurry pipeline 

Figure 5 presents photographs of a cutterhead dredge utilized by the BOR office in 
Yuma, Arizona. Prior to acquisition of the dredge, detailed specifications should be developed. 
An example of a detailed specification was provided by the BOR and is available upon request 
through the Wyoming Water Development Commission. Representatives of the BOR office in 
Yuma offered to visit the proposed dredging location and assist in the development of the 
specifications for the cutterhead dredge. 

Detailed design information for each component is beyond the scope of this study. 
Preliminary design information for each component was developed in sufficient detail to promote 
the generation of preliminary cost estimates. Table 8 presents the preliminary cost estimate for 
the selected alternative including costs for engineering, construction contingencies, and final 
plans and specifications. Annual operation and maintenance costs, assuming a dredging duration 
of 21 days, are also provided in Table 8. 
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Figure 5. Illustration of Cutterhead Hydraulic Dredge 

24 



I 

I 

Table 8. Final Cost Estimate 

·lTEM 

Construction Costs 

Dredge 
Discharge Line 
Boats/Tug, Fuel Transfer 
Slurry Pipeline 
Booster Pumps 
Transmission Line 
Easements 

. ' ... . ........ " ........ , .......... . 

Gost Qf:pf(}ject COJrl1)(.lnents . 

Engineering Costs (1 ° % ) 

Subtotal 

Contingency (15%) 

TotalCOllStruction 

Final Plans & Specs 

To~:.·Project.·.costs 

Annual O&M Costs 

Dredge 
Booster Pump 
Power Costs 

:.. . ..... 

.. :. 

II 

.. w__<7 
-:: ......... 

.: 

.. 

>. 
... . .. 

1< » 
: ... 

.: 

: .... [> .. 
... . 
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COST 

$ 750,000 
$ 37,500 
$ 37,500 
$ 896,000 
$ 225,000 
$ 20,000 
$ 10,000 

< 
t.i. ... _:,976,000 ... :: 

$ 197,600 

$ 2,173,600 

$ 326,000 
: .. . . 

$2,499,600 

$ 250,000 

$2749600·: . ,:... ... : , . 

$ 70,000 
$ 5,000 
$ 30,000 

$ 105,000 



v. FUNDING SOURCES 

Before implementation of Alternative 1 can be initiated, a detailed investigation of 
available funding sources must be completed. A preliminary evaluation of funding available for 
this project was completed as part of this study. 

Conversations with representatives of the BOR have indicated that funding may be 
available through the federal government since recreational benefits are generated with 
implementation of the selected alternative. If support is provided by the federal government, 
matching funds will be required from a non-federal agency. 

The Wyoming Recreation Commission was contacted regarding the capability to fund a 
portion of the construction costs. Conversations with this agency have failed to identify the 
funding mechanism required to implement the project. Additional investigation into this issue 
is presently being completed by Mr. Joe Bonds of the Wyoming Recreation Commission. 

The irrigation districts presently pay the federal government for the cost of power 
foregone during the operation of the silt run. On an annual basis, this amounts to an average 
of $18,000. The contract with the BOR indicates that alternatives to the silt run may be 
implemented by the federal government and/or a third party provided that the benefits are equal 
to or greater than those received by sluicing Guernsey Reservoir. The cost of these alternatives 
would be borne by the federal government or the third party. The districts, however, will 
continue to pay for the cost of power foregone in accordance with their existing contract. 
Conversations with representatives of the irrigation districts indicate that, in accordance with the 
contract with the BOR, payments will be made to support the alternative selected for 
implementation. Consequently, average annual payments of $18,000 can be provided to support 
this project. 

In addition to the annual payment of $18,000 by the irrigation districts, a potential may 
exist to obtain some funding from the power revenues generated by the alternative to the silt run. 
Assuming a 14-day silt run, an additional $81,284 (14 days @ $5,806/day) of power would be 
produced. 

Secondary economic benefits are generated by the recreation and tourism opportunities 
afforded by Guernsey State Park. Hence, the Town of Guernsey, as well as the State of 
Wyoming, will benefit from implementation of the selected alternative. Investigation into the 
funding sources available to the Town were not identified during this study. It is recommended, 
however, that the Town of. Guernsey investigate sources available to fund a portion of the 
construction costs. 
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VI. CONCLUSIONS AND RECO:MMENDATIONS 

Based on the information presented in the previous chapters, the following 
recommendations and conclusions are provided. 

1. Alternative 1 - Dredging Guernsey Reservoir and Discharging the Sediment-Laden 
Water via Slurry Pipeline into the Nonh Platte River below Guernsey Dam is 
recommended. Preparation of detailed designs, specifications and cost estimates 
for each component of the system is necessary before implementation of the 
alternative can be initiated. Hydraulic model testing of the alternative may be 
worthwhile to ensure that the system can provide the desired results at the 
headgates to the Fort Laramie and Interstate Canals. 

2. An investigation into the potential for leasing a hydraulic dredge should be 
conducted to reduce the construction costs associated with implementation of the 
alternative. 

3. Funding support for this project may be available through the federal government. 
Matching funds will be required by a non-federal agency. More detailed 
investigation into the sources available for funding the matching portion of the 
project should be completed. 
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