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All ditches that had a location listed in the table provided by the authors were added to a 
map, as shown below on Figure 12. The orange squares denote the locations provided in 
Table 3. Most of the ditches are located in the southern half of Sanpete County, outside of 
the project area and many flow towards Carbon County. As mentioned in the Conservation 
Alternative, the only way that repairing these ditches would provide additional water is if a 
reservoir is available to store the saved water and delivered when and where it is needed. 
Therefore, this project alone does not meet the purpose and need of the project. 

Figure 12: Transbasin Ditch Locations 
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Aquifer Storage and Recovery 

Aquifer storage and recovery (ASR) is used to replenish water in an aquifer when water is 
abundant, usually during spring runoff, and recovery of the water when it is needed. 
Information for this alternative was gathered from an evaluation prepared by Franson-
Noble Engineers regarding ASR in Sanpete County, and a meeting with Helmut Doelling, a 
geologist familiar with the subsurface conditions in Sanpete County.  Based on the 
information collected at this time, it was determined that ASR is not a feasible option in 
Sanpete County as outlined below.    

• Groundwater development in northern Sanpete County has been limited due to the 
absence of a large homogeneous aquifer. Helmut Doelling indicated that it is 
unlikely that an aquifer with a capacity to hold over 4,000 acre-feet of water could 
be found in northern Sanpete County.  

• Direct diversion of flows would require extensive construction of diversion dams 
and canals within the reservoir basin. An ES/EIS would be required, and the impact 
to wetlands would result in the need for a 404 permit.  

• To inject water into a shallow aquifer the injected water must be treated to drinking 
water standards. Treating irrigation water to drinking water standards may be cost 
prohibitive. 

• The current wells in the area that can produce the needed 1-5 cfs are deep, large 
diameter wells. These wells are mostly constructed in bedrock and screened over a 
large interval. The USGS publication indicated that the bedrock aquifer is not 
significantly connected to the shallow aquifer of unconsolidated materials. Because 
the water must be injected into the same aquifer as it will be removed, surface 
infiltration or shallow injection and deep extraction will likely not be allowed. 

• The drawdown in these high capacity wells would be high and would likely impact 
adjacent wells and water rights which isn’t allowed by the State Engineer. 

• An alternate to injecting the water is to use infiltration instead of injection so that 
the water would not need to be treated. However, a very large infiltration pond and 
settling basin, essentially a small reservoir, would be needed to hold the water 
diverted during spring runoff. If a site for a large settling basin can be found it may 
as well be built and maintained as a reservoir and eliminate the need for wells. 

Retirement of Irrigated Lands 

This alternative involves retiring certain irrigated lands and transferring that water to other 
irrigated lands. This alternative was rejected in the DEIS because it’s estimated that 18% of 
the project-eligible lands would need to be retired to produce 4,900 acre-feet per year, it is 
contrary to the agricultural needs of the project, would not qualify for project funding, is 
unacceptable to community, and there are not enough willing sellers or buyers. They also 
mention that Class VI lands are not eligible for project water and only receive some 
irrigation water in early spring when water is abundant.  
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Although this project alone would not eliminate the water shortage, it could provide some 
relief. The retirement of some agricultural lands, including Class VI lands, would reduce 
early-season water demands and therefore free up existing water supplies for late-season 
use. Water that is not delivered to these lands could be stored and delivered to lands later in 
the irrigation season. Although this does not meet the project goal of developing new water 
it does meet the goal of reducing the water shortage. However, this alternative does require 
construction of a reservoir to store the conserved water and again, there may be some water 
rights issues with storing conserved water. 

Wastewater Reuse 

Wastewater reuse can be a practical alternative for reducing water shortages and has not 
been considered in previous studies. Most of the cities in Sanpete County were contacted as 
part of this study to discuss their wastewater treatment plant operations and their potential 
for reuse. Ephraim, Gunnison, Centerfield, Mount Pleasant, Mayfield, Manti and Fountain 
Green all have contained lagoon treatment systems. Since there is no discharge from their 
facilities, capturing treated effluent is not an option. The city of Fairview operates a 0.3 
million gallon per day (mgd) treatment facility that discharges to the San Pitch River. 
Fairview has considered constructing a pond to store the effluent for reuse, but they are 
uncertain of the water rights issues. The city of Moroni has a 1 mgd treatment facility that 
also discharges to the San Pitch River. They have not considered reuse options.  

Assuming that 80 percent of wastewater effluent can be reused, the Fairview and Moroni 
treatment plants could provide approximately 1,100 acre-feet of water each year. However, 
water rights most likely already exist on their discharges to the San Pitch River and could 
not be diverted for other uses. Additionally, these discharges occur year round and there is 
no where to store the 1,100 acre-feet of water until it’s needed later in the irrigation season.  
Additional treatment would be needed due to the potential for human contact, making this 
a potentially expensive alternative. This alternative does not meet the purpose and need of 
the project and was eliminated from further study.     

Carbon County Purchases Water Right 

Under this alternative, Carbon County would purchase the 5,400 acre-feet water right from 
Sanpete County. Since the 5,400 acre-feet water right currently flows to Carbon County and 
is stored in Scofield Reservoir, no additional infrastructure would be required. However, 
this alternative does not provide any late season irrigation water to northern Sanpete 
County. Since this alternative does not meet the purpose and need of the project it was 
eliminated from further study.   

Summary of Alternatives 

Table 4 provides a summary of each alternative including pros, cons and if the project meets 
the purpose and need of the project.  
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Table 4: Summary of Alternatives 

Project Description 
Meets Purpose & Need 

of Project? 
Pros Cons 

Oak Creek Reservoir Construct a reservoir on Oak Creek with a 10,000 AF 
capacity 

Yes 1. Possibly fewer environmental impacts 
2. May be more acceptable to Carbon County 
water users 

1. Limited recreation opportunities 
2. Difficult to construct due to steep canyon topography and landslides 
3. Increased flows may degrade riparian habitat and stream channel 

Smaller Narrows Reservoir Construct a reservoir in the proposed location with 
8,000 AF capacity 

Yes 1. Possibly fewer environmental impacts 
2. May be more acceptable to Carbon County 
water users 
3. Would not have to bring peak spring flows down 
a creek 
4. Less evaporation than large Narrows Reservoir 
5. Does not require relocation of SR-264 

1.  Still requires a Narrows Reservoir 
2. Limited recreation opportunities 
3. May not be able to deliver water right allocation during dry years 
4. Environmental impacts still exist 

Direct Diversion w/ Enlarged 
Narrows Tunnel & Storage at 
Oak Creek Reservoir 

Enlarge tunnel to 5' diameter to convey spring runoff 
and store the runoff in Oak Creek Reservoir 

Yes 1. Narrows Reservoir not required 
2. Possibly fewer environmental impacts 
3. May be more acceptable to Carbon County 
4. Could provide late season irrigation water  

1. Would need to construct Oak Creek Reservoir 
2. Still need to bring large spring flows down a creek or pipeline 
3. More costly than proposed DEIS Proposed Action Plan 

New Diversion w/ Storage at 
Oak Creek Reservoir 

Divert water from Gooseberry Creek, construct new 
tunnel to convey water to Oak Creek via Swens Fork. 
Construct Oak Creek Reservoir 

Yes 1. Narrows Reservoir not required 
2. Possibly fewer environmental impacts 
3. More acceptable to Carbon County 
4. Could provide late season irrigation water  

1. Would need to construct Oak Creek Reservoir 
2. Still need to bring large spring flows down a creek or pipeline 
3. More costly than proposed DEIS Proposed Action Plan 

Conservation Line or replace canals with pipe 
Line storage ponds 

No 1. Narrows Reservoir not required 
2. Reduces water shortage 
3. Less expensive than reservoir 
4. No negative environmental impacts 

1. Does not provide late season irrigation water without new storage to store saved 
water 
2. May be water rights issues involved with storing conserved water 

Improve Existing Transbasin 
Diversion Ditches 

Repair or replace existing transbasin diversion 
ditches to improve their efficiency 

No 1. Narrows Reservoir not required 
2. Reduces water shortage 
3. Less expensive than reservoir 
4. Fewer negative environmental impacts 

1. Does not provide late season irrigation water without new storage to store saved 
water 
2. Cannot locate many of the ditches that have been listed  
3. Most ditches are out of the project area 

Aquifer Storage and Recovery Store runoff as groundwater and recover when 
needed 

Yes 1. Narrows Reservoir not required 
2. Possibly fewer environmental impacts 
3. May be more acceptable to Carbon County 
water users 
4. Could provide late season irrigation water 

1. May have environmental impacts 
2. Unsure that suitable aquifer exists 
3. There are low yields in many wells throughout the valley, these wells may have low 
yield too 
4. May impact nearby wells 
5. Likely required to treat water to drinking water standards before injection 

Retirement of Irrigated Lands Retire marginal lands (Class VI) that receive 
irrigation water 

No 1. Reservoir not required 
2. Reduces water shortage 
3. Less expensive than reservoir 
4. No negative environmental impacts 

1. Does not provide late season irrigation water without new storage 
2. Does not significantly reduce water shortage - would need to be combined with other 
projects 

Wastewater Reuse Use wastewater discharge for irrigation water No 1. Reservoir not required 
2. Reduces water shortage 
3. May be less expensive than reservoir 
4. No negative environmental impacts 
5. Could provide some late season irrigation water 

1. Most cities are on a lagoon treatment system so no discharge is available 
2. Cities that do have WWTP are small and would contribute little water 
3. There is probably already a water right on the discharges to the San Pitch River 
4. Additional treatment may be required which could increase costs significantly 

Carbon County Purchases 
Water Right 

Carbon County would purchase 5,400 acre-feet 
water right from Sanpete County 

No 1. Gooseberry Reservoir not required 
2. No environmental impacts 
3. Acceptable to Carbon County 

1. Does not provide any late season irrigation water 
2. Unacceptable to Sanpete County 
3. No offer has been submitted by Carbon County 
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Cost Estimates 

Pre-appraisal level field (direct) construction cost estimates were prepared for consideration 
during future planning, investigations, and site comparisons. Field costs are not the total cost 
necessary to complete a project, but are limited to the costs of construction contracts and do not 
include costs such as engineering, contract administration, land acquisition, permitting, 
environmental documentation, or mitigation.  

As the project develops in detail, the accuracy of the cost estimates also becomes more 
dependable.  Rough overall construction cost estimates of project features are commonly 
made during the reconnaissance stage for the purpose of comparing alternative sites and 
determining/comparing the size and scope of development.  The feasibility of any project 
can only be established after completion of survey, geologic investigation, drilling, sampling 
and testing of foundation and borrow materials, and even then, there still be surprises 
during construction that may result in change orders.   

Reservoirs 

Because new reservoir siting and development projects are not common in today’s political 
environment, these non-field costs related to permitting, environmental documentation, or 
mitigation are unknown at this time. Total costs for project implementation would be 
substantially larger than the estimated field construction costs. 

All field costs are escalated to 2010 dollars and include allowances for mobilization, unlisted 
items, and contingencies as a percentage of the subtotal field construction cost, as follows: 

• Mobilization at 5 percent 

• Unlisted items at 10 percent 

• Contingencies at 25 percent 

Construction costs for a reservoir primarily represent the cost of the dam or dikes plus the 
hydraulic structures which can represent a significant cost.  For the reconnaissance level cost 
estimating, many assumptions must be made because specific information (such as detailed 
topography and geology) is not available.  For evaluating the option of using a reservoir, we 
have used a very general cost per acre foot for this initial screening.  A collection of 
construction costs for a broad variety of projects constructed over the past several decades 
by various agencies was used to develop a cost table that was escalated to the present using 
annual price indexes, and escalated to 2010 dollars using 5 percent inflation per year. These 
cost estimates are to be used for comparing the relative merits of alternatives only.   

Unit costs taken from the curves and adjusted are summarized in Table 5. 
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Table 5: Unit Cost for Reservoirs 

Reservoir Capacity  
(acre-feet) 

Unit Cost  
($/acre-foot) 

200 24,300 

700 15,200 

4,000 6,100 

10,000 3,700 

60,000 1,600 

 

Using the values from Table 5, the estimated costs for the Sanpete County Reservoir options 
as a function of reservoir capacities can be estimated as shown in Table 6. An additional 50-
percent contingency was added to the cost estimate for Oak Creek Reservoir because it’s 
located in a very steep canyon, making construction more difficult and therefore more 
expensive.  

Table 6: Cost Estimate for Reservoirs 

Reservoir Reservoir Capacity 
(acre-feet) 

Unit Cost ($/acre-foot) Estimated Field 
Construction Cost 

Large Narrows Reservoir 17,000 3,400 $57,800,000 

Small Narrows Reservoir 8,000 4,500 $36,000,000 

Oak Creek Reservoir* 10,000 5,550 $55,500,000 

*50% Contingency added for topographic conditions 

Civil engineering works of this type are very site specific.  After the initial screening as 
discussed above, more detailed evaluations are generally made in a series of steps from map 
studies, reconnaissance level site visits, concept development, detailed site visits, survey, 
geology preliminary and final design.   

Pipelines and Tunnels 

A pipeline base unit cost of $9 per diameter-inch per linear foot ($/diam-in/lf) was used to 
prepare the pipeline cost estimates presented in this study. This cost is based on recent 
average construction costs for large diameter pipelines in Utah. This estimate assumes a 
mortar-lined, tape-coated, welded steel pipe with a pressure class of 150 pounds per square 
inch (psi). 

A cost multiplication factor of 1.33 was applied to the baseline cost for construction in a 
steep canyon due to the difficulty of construction on cross slopes. Therefore, the cost of 
constructing a pipeline in a steep canyon was estimated to be $12/diam-in/lf. 

Typically tunnels can cost three to six times the base pipeline cost and for this analysis it is 
assumed that they are four times the base cost, or $36/diam-in/lf. 
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Using the unit costs defined above, the estimated costs for the pipelines and tunnels 
required for various alternatives can be estimated as shown in Table 7 . 

Table 7: Cost Estimate for Pipelines and Tunnels 

Component Length                         
(ft) 

Diameter 
(in) 

Unit Cost            
($/diam-in/lf) 

Estimated Field 
Construction Cost 

Rehabilitate Narrows Tunnel 1,200 36 36 $1,555,200 

Enlarge Narrows Tunnel 1,200 60 36 $2,592,000 

Pipeline from Cottonwood Creek 
to Oak Creek Reservoir 

18,480 60 12 $13,305,600 

Pipeline from Gooseberry Creek to 
New Tunnel 

26,400 60 9 $14,256,000 

Tunnel from Gooseberry Creek 
Diversion Pipeline to Swens Fork 

7,920 60* 36 $17,107,200 

*Minimum size needed. Actual size to be determined by method of construction. 

Total Cost for Alternatives 

A total cost is provided below for alternatives that meet the purpose and need of the project.  
These estimates are based on the unit costs provided in Table 6 and Table 7. 

Table 8: Total Cost for Alternatives 

Alternative Estimated Field 
Construction Cost 

DEIS Proposed Plan – Rehab Narrows Tunnel & Large Narrows Reservoir $59,355,200 

Direct Diversion with Enlarged Narrows Tunnel & Storage at Oak Creek Reservoir $71,397,600 

Smaller Narrows Reservoir and Rehabilitation of Narrows Tunnel $37,555,200 

New Diversion with Storage at Oak Creek Reservoir $86,863,200 
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Conclusions 

After reviewing the previous master plans and other documentation relating to the Sanpete 
County water shortage, it is apparent that a combination of conservation, new water 
development and new storage facilities need to be implemented to reduce on-going water 
shortages.  

A conservation plan is in place that has conserved upwards of 8,000 ac-ft and future projects 
may save an additional 10,000 ac-ft. However, there is still a significant water shortage in 
northern Sanpete County, particularly late in the irrigation season and opportunities to 
achieve water saving will continue to be sought.  

Storage facilities are essential to store both conserved water and newly developed water so 
this water can be delivered at the appropriate time. ASR and several potential reservoir sites 
were investigated as storage options. Due to the geologic formations of Sanpete County, 
ASR does not appear to be a feasible option. The DEIS identifies a 17,000 ac-ft Narrows 
Reservoir to meet the purpose and need. However, this plan has been met with resistance 
by Carbon County water users and other interest groups. An option to this might be a 
smaller version of the Narrows Reservoir. An 8,000 ac-ft Narrows Reservoir could be 
constructed on the Gooseberry drainage without relocation of SR-254, and may reduce the 
area of wetlands that would be impacted by a 17,000 ac-ft reservoir. A smaller reservoir on 
Gooseberry Creek would eliminate the need to convey peak spring flows down Cottonwood 
or Oak Creek, and may be the most cost effective option. However, during dry years a 
smaller Narrows Reservoir may not be able to deliver the full 5,400 ac-ft water right and 
recreation opportunities would be limited. 

 

 

 


