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ES-1 INTRODUCTION AND OVERVIEW 
 

In June 2018, the State of Wyoming (State) purchased certain facilities, lands, water rights, permits, 
assignments and easements from Sasol Synfuels International PTY Ltd (Sasol) dealing with Lake DeSmet 
Reservoir and Healy Reservoir, both located in Johnson County, Wyoming.  More specifically, the following 
assets were obtained by the State via this purchase: 

 various storage water permits for Lake DeSmet Reservoir and Healy Reservoir; 
 various reservoir supply permits for Lake DeSmet Reservoir and Healy Reservoir; 
 a diversion dam on Clear Creek (the Clear Creek Diversion Dam), including lands beneath the 

diversion dam that are inundated by the reservoir created by the diversion dam; 
 Healy Dam and Healy Reservoir, including certain lands beneath and surrounding the dam and 

reservoir; 
 a pump station that pumps water from Healy Reservoir to both Lake DeSmet Reservoir and to Clear 

Creek (the Healy Pump Station), including various pipelines that convey water to and from Clear 
Creek; 

 a 66”, 6.7-mile pipeline that conveys water from the Healy Pump Station to Lake DeSmet Reservoir 
(the Clear Creek pipeline); 

 an inlet/outlet structure located on the south side of Lake DeSmet Reservoir (the South Lake DeSmet 
Inlet/outlet Structure); and 

 various easements and license agreements that provide for the use of the above facilities. 
 
In 2018, the Supreme Court of the United States (SCOTUS) entered a final Judgment and Decree on 
Montana v. Wyoming, in which the State of Montana filed suit against the State of Wyoming that alleged, 
in part, that the State of Wyoming was using water within the Tongue River drainage over and above that 
allowed by the 1950 Yellowstone River Compact (State of Montana v. State of Wyoming and State of North 
Dakota).  In order to comply with the conditions set forth in the SCOTUS’ Judgment and Decree, the State 
of Wyoming would like to explore options to utilize some or all of the water that it purchased in its agreement 
with Sasol in the Tongue River basin.  Specifically, options must address the fact that the SCOTUS decision 
requires that, at times when Montana has made a valid call, Montana’s Tongue River Reservoir be filled prior 
to the State of Wyoming’s post-1950 water rights being utilized in Wyoming. 
 
Additionally, and as part of the purchase of the Healy Dam, Healy Reservoir, Healy Pump Station and Clear 
Creek Diversion Dam, the State also became obligated to deliver irrigation water from Healy Reservoir to 
certain lands downstream of the diversion dam.  The group of landowners that are the recipients of this 
water stored in Healy Reservoir is known as the Middle Clear Creek Water Users (the MCCWU).  Through the 
use of two pumps located in the Healy Pump Station, Clear Creek water (diverted during spring runoff via 
the Clear Creek Diversion Dam) is stored in Healy Reservoir and then pumped back to Clear Creek for use 
downstream by the MCCWU.  Due to the pumping costs associated with this water delivery to the MCCWU, 
the State would like to explore the feasibility of constructing a “low-level outlet” in Healy Reservoir or the 
surrounding facilities so that usage of the two pumps could be reduced or even eliminated, to be replaced 
by a more efficient (e.g., gravity) delivery system. 
 
The scope of the Level II Study is summarized as follows: 

1. gather, review and assemble all background information relating to the Lake DeSmet and Healy 
facilities listed above; 

2. review, compile and analyze water rights relevant to the possible use of the State’s newly-acquired 
assets to augment water supplies within the Tongue River Basin; 

3. explore opportunities and associated alternatives for use of the assets listed above within the 
Tongue River basin, specifically as they relate to satisfying the State’s obligations under the 
Judgment and Decree; 

4. explore opportunities and associated alternatives for a “low-level outlet” in Healy Reservoir as 
discussed above; 

5. identify all permits, easements and clearances that might be necessary to implement the 
alternatives available for use of the State’s assets to deliver water in the Tongue River basin, and for 
a possible low-level outlet for Healy Reservoir; 

6. provide preliminary design drawings, cost estimates and economic analyses for the alternatives 
considered; and 

7. present the findings in a report for the WWDC and the public.   
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Figure ES-1 portrays the location of Lake DeSmet Reservoir and Healy Reservoir, which are both situated in 
the Powder River basin, the Powder River being a tributary of the Yellowstone River.  Lake DeSmet Reservoir 
is located principally on Shell Creek, a tributary of Piney Creek, a tributary of Clear Creek, a tributary of the 
Powder River.  In order to make use of water stored in Lake DeSmet Reservoir within the Tongue River basin 
(the Tongue River also being a tributary of the Yellowstone River), a transbasin diversion of water is necessary.    
 
Figure ES-1 also depicts the location of the Tongue River Reservoir, which is situated immediately north of 
the Wyoming-Montana state line.  As discussed in the previous section, post-1950 Wyoming water rights must 
accede to calls placed by Montana to fill the Tongue River Reservoir.  The Level II Study investigates 
alternatives for using Lake DeSmet Reservoir water as a replacement for the post-1950 Wyoming water rights 
that would otherwise be shut off or made to provide replacement water at a later date, all in order to fill 
Tongue River Reservoir. 
 
Figure ES-2 depicts the seven locations of the diversion points along Clear Creek that are used to meet the 
needs of the MCCWU.  As discussed in the previous section, the State is now obligated to provide water to 
these water users, which was a commitment made by the original constructor of Healy Reservoir: Texaco, 
Inc.  Under the terms of that agreement, Texaco was required to provide up to 2,191 acre-feet (A-F) annually 
to the MCCWU.  As per the identified scope, the Level II Study explores opportunities and associated 
alternatives to satisfy this commitment more efficiently, including via a low-level outlet from Healy Reservoir. 
 
ES-2 BACKGROUND INFORMATION COLLECTION AND REVIEW 
 
Considerable amounts of information are available that discuss the history, objectives and current operation 
of the Lake DeSmet and Healy facilities.  The Wyoming Water Development Commission has performed 
several studies over the years on various aspects of these facilities.  Of particular importance are documents 
prepared in the late 1970s by Tipton and Kalmbach, Inc. of Denver, Colorado for Texaco.  These documents 
led to the design and construction of most of the facilities acquired by the State from Sasol in 2018.   
 
ES-3 WATER RIGHTS ANALYSIS 

 
Table ES-1 provides information on the various storage and supply permits that relate to Lake DeSmet 
Reservoir.  Note that there are several owners of the permits for the water stored in the reservoir.  There are 
several storage permits for which no supply permits exist.  This omission is because they pertain to transfers 
of storage from former Lake DeSmet on-channel reservoir sites, hence they do not have separate supply 
permits.   
 
Figure ES-3 is a schematic diagram of the various supply and storage permits and how they fill Lake DeSmet 
Reservoir based on priority.  Due to concerns with seepage when the reservoir level approaches capacity, 
Johnson County (as the owner and operator of the Lake DeSmet facilities) has generally continued with a 
long-standing practice to allow the reservoir level to reach an elevation no higher than 4612.5 feet.  Note 
in Table ES-1 that the permitted reservoir capacity is 234,987 A-F, which corresponds to a reservoir level of 
4620 feet.  The reservoir capacity at 4612.5 is 209,891 A-F. 
 
Table ES-2 provides information on the storage permits that relate to Healy Reservoir. 
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Table ES-1 
Storage and Supply Permits Pertaining to Lake DeSmet Reservoir 

 
Table ES-2 – Healy Reservoir Storage Permits  

Storage 
Permit Date Name Capacity (A-F) Supply 

Source Notes 

7289R 4-15-57 Healy Res. 41,974 Clear 
Ck. 

36,834 A-F transferred to Lake DeSmet Res.; 
5,140 A-F remains in Healy Res. 

7290R 10-14-57 Enl. Healy Res. 13,725 Clear 
Ck. Transferred to Lake DeSmet Res. 

8729R 9-28-77 
Reynolds Clear 
Creek Diversion 

Dam 
285.4 Clear 

Ck. Diverts water into Healy Res. 

 
ES-4 TONGUE RIVER BASIN ALTERNATIVES AND SCREENING ANALYSIS 
 
ES-4.1 Identification of Tongue River Basin Additional Water Needs  
 
In order to address the possible needs of and alternative solutions for those holding Wyoming water rights on 
the Tongue River affected by the SCOTUS’ Judgment and Decree, volumes of water were identified that 
could potentially be called for by Montana.  To meet Montana’s call, Wyoming could respond by either: 

1. shutting off all post-1950 direct flow and storage rights in accordance with the terms of the Judgment 
and Decree; and/or 

2. supplementing water in an amount equal to the amount due to Montana under a valid call. 
If the second alternative is pursued, the State will need to work with the State of Montana as necessary to 
ensure that the replacement water is acceptable to satisfy Montana’s call. Replacement water could 
possibly come from Lake DeSmet Reservoir, or it could come from other sources.  If Lake DeSmet Reservoir is 
the selected method to meet Montana’s needs, the infrastructure involved to convey Lake DeSmet Reservoir 
water into the Tongue River basin could be constructed to a size and in a location that might also benefit 
other existing or potential users of water.   

Permit Date A-F A-F Description Permit Date 
Source of 

Supply
Flow Rate 

(cfs)
Conveyance 

Facility

5788E 4-26-1955 Rock Creek 500 Lake Desmet Ditch
5789E 4-26-1955 Piney Creek 865 Piney Creek Tunnel

Shell Creek

973R 1-12-1907 25,000 63,960 Original Permit 15779D 2-18-1920 Piney Creek 1000? Piney Creek Tunnel

5550E 4-3-1950 Piney Creek 865 Piney Creek Tunnel
5551E 4-3-1950 Little Piney Creek 400? Piney Creek Tunnel
5552E 4-3-1950 Rock Creek 192 Lake Desmet Ditch

Shell Creek
22928D 2-25-1955 Clear Creek 580 Clear Creek Supply System
22929D 2-25-1955 French Creek 200 Clear Creek Supply System
22930 2-25-1955 Rock Creek 200 Clear Creek Supply System
6217E 11-13-1963 Piney Creek 865 Piney Creek Tunnel

21580D 2-4-1955 Shell Creek 360 -

5788E 4-26-1955 Rock Creek 500 Lake DeSmet Ditch
5789E 4-26-1955 Piney Creek 865 Piney Creek Tunnel

7289R 4-15-1957 36,834 157,563 2nd Transfer (Healy) - - Clear Creek Clear Creek Supply System

7499E 6-19-2003 Piney Creek 1,018 Piney Creek Tunnel

7290R 10-14-1957 13,725 171,288 3rd Transfer (Enl. Healy) - - Clear Creek Clear Creek Supply System

7499E 6-19-2003 Piney Creek 1,018 Piney Creek Tunnel

7291R 11-13-1963 37,340 208,628 4thTransfer (High Dam) - - Piney Creek Piney Creek Tunnel

7533R 8-16-1939 11,640 220,268 5thTransfer (Camp Comfort) - - Clear Creek Clear Creek Supply System
7499E 6-19-2003 Piney Creek 1,018 Piney Creek Tunnel

6227R 3-8-1955 1,304 221,572 6th Transfer (Shell Cr.) - - Shell Creek -

7499E 6-19-2003 Piney Creek 1,018 Piney Creek Tunnel

7532R 4-16-1957 740 222,312 7th Transfer (Shell Cr. Enl.) - - Shell Creek -
7499E 6-19-2003 Piney Creek 1,018 Piney Creek Tunnel

1300R 8-31-1906 875 223,187 8th Transfer (Moore) 8460D 8-13-1906 Rock Creek 4.5 Lake Desmet Ditch
7499E 6-19-2003 Piney Creek 1,018 Piney Creek Tunnel

7292R 2-21-1968 11,800 234,987 9th Transfer (Box Elder) 6352E 2-21-1968 Piney Creek 500 Lake DeSmet Intake Ditch
(Old Leiter Ditch)

STORAGE PERMIT OWNERSHIP KEY:

NOTE:  Storage permits for which no supply permits are indicated pertain to transfers of storage from                                                                                                                                        
former on-channel reservoir sites and hence do not have separate supply permits.

5829R 4-3-1950 30,129 94,089 1st Enl.

g pp y g
STORAGE PERMITS SUPPLY PERMITS

6225R 2-2-1955 38,960 38,960 2nd Enl.
(Inactive storage)

3rd Enl.111,82717,7382-25-19557009R

1st Transfer (Box Elder)120,7298,9022-4-19556226R

Johnson County State of Wyoming Belus Family Lower Clear Creek Irrigation District Johnson County ‐ WYGF Leased Water
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Once Montana makes a valid call, both pre-January 1, 1950 Montana direct flow rights and its Tongue River 
Reservoir water rights must be satisfied prior to use by Wyoming water right holders with priority dates after 
January 1, 1950.  Regarding the pre-January 1, 1950 Montana direct flow rights and Tongue River Reservoir 
rights, almost all Wyoming direct flow irrigation rights (including those with post-1950 rights) are not using their 
water for irrigation during the months of March through May, which would be the time that Montana would 
likely be initiating a call on the Tongue River.  For the period of June through September, a summertime call 
on the Tongue River by Montana would negatively impact Wyoming post-1950 direct flow rights.  However, 
during this time of the irrigation season, the post-1950 direct flow rights on certain tributaries would have likely 
been called out of priority anyway by earlier Wyoming water rights.   
 
The Judgment and Decree required Wyoming to pay Montana for the use of water in violation of the 
Compact for the years 2004 and 2006.  For 2004, the amount of water withdrawn by Wyoming that should 
have gone to Montana users amounted to 1,300 A-F.   For 2006, the amount of unauthorized water used by 
Wyoming amounted to 56 A-F.  The Special Master’s Second Interim Report leading up to the Judgment and 
Decree provided more detail as to the volumes of water during these two years which were attributable to 
out-of-priority, post-1950 Wyoming direct flow diversions and post-1950 Wyoming storage diversions. That 
Second Interim Report attributed 204 A-F of the 1,300 A-F in 2004 and the entire 56 A-F in 2006 to post-1950 
Wyoming direct flow rights.   
 
Notwithstanding the 204 A-F estimated to meet the needs of Wyoming post-1950 direct flow rights, a 
Montana call to fill Tongue River Reservoir may have a much more profound impact on Wyoming’s post-
January 1, 1950 storage rights within the Tongue River basin.  There are ten Wyoming reservoirs that store post-
January 1, 1950 storage rights within the Tongue River basin that are to be monitored by the Wyoming State 
Board of Control (BOC) when Montana places a call on Wyoming to fill Tongue River Reservoir.  Those ten 
reservoirs store a total of 11,378.5 A-F of post-January 1, 1950 storage rights.  The majority of those ten reservoirs 
are located on tributaries of Big Goose Creek, which is the major tributary of the Tongue River.  If Montana 
places a call on the Tongue River during this springtime period in order to fill Tongue River Reservoir, it is 
possible that the post-January 1, 1950 reservoir space will not be able to be filled until this Montana reservoir 
has reached its capacity.  Such an inability to store could prove very detrimental to water users within the 
Tongue River basin, which utilize water stored in these reservoirs during the spring and early summer to meet 
their demands during the late summer and fall seasons.   
 
Based on historical records, it is unreasonably conservative to assume that the entire storage capacity of 
11,378.5 A-F would be depleted at the end of the water year that occurred prior to a call being placed by 
Montana.  In order to derive a more reasonable – yet still conservative – volume, the Level II Study reviewed 
BOC carryover storage data that was available for most of these reservoirs for the 20-year period between 
2000 and 2019.  After taking into consideration the fact that some of the available reservoir space could be 
filled with pre-1950 storage rights, and after taking into account:  

 an amount of 204 A-F would be necessary to offset Wyoming post-January 1, 1950 direct flow rights, 
and 

 conveyance losses that would conceivably be assessed in order to transport this water to Tongue 
River Reservoir, 

it was concluded that the following volumes should be planned for in meeting Wyoming’s obligations to 
Montana: 

 5,611 A-F, which would constitute a larger Montana call that would be placed on the Tongue River 
in Wyoming; and 

 9,689 A-F, which would constitute the largest Montana call that would conceivably be placed on 
the Tongue River in Wyoming.   

 
In an effort to plan for other possible uses of water that could be satisfied along with meeting Wyoming’s 
obligations under the Judgment and Decree, cursory investigations were performed of possible additional 
water needs for both municipal and agricultural use.  Possible additional water needs that were investigated 
included locations in both the Powder River basin and the Tongue River basin.  Of the various needs 
investigated, only one appeared significant: the need for additional municipal water for the City of Sheridan 
and Sheridan Area Water Supply Joint Powers Board, referred to jointly as the Sheridan Regional Water System 
(SRWS).  For the SRWS, the 2019 Sheridan Water Master Plan estimated additional water supplies would be 
needed from a source such as Lake DeSmet Reservoir beginning in approximately 2060.  Additionally, due to 
concerns that the current water supply utilized by the SRWS (i.e., water in the Big Goose Creek drainage) 
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could be compromised by wildfires or landslides with the Bighorn National Forest located upstream of the 
SRWS intake, representatives of SRWS expressed an interest in obtaining some water from Lake DeSmet 
Reservoir prior to 2060 for emergency purposes.    

 
ES-4.2 Alternatives Considered 
 
In evaluating the various water supply alternatives available to address Wyoming’s obligations under the 
Judgment and Decree, three criteria were judged necessary to be met for any alternative to be deemed 
viable: 

1. there must be sufficient water available; 
2. there must be a safe and effective means of channel conveyance from the Powder River basin to 

Tongue River Reservoir; and 
3. deliveries must be temporally suitable. 

The alternative of delivering water high in the Piney Creek basin (which is part of the Powder River basin) into 
the Tongue River basin – and thereby eliminating the need to pump water into the Tongue River basin – was 
not considered viable due to the lack of sufficient water.  Elimination of that alternative left the Level II Study 
with the option of pumping water from Lake DeSmet Reservoir into the Tongue River basin and delivering 
water via pipeline to either Prairie Dog Creek or Little Goose Creek, both important tributaries of the Tongue 
River.  However, in utilizing either of these Tongue River tributaries as a means of conveyance, it was 
concluded that the water should be delivered during the non-irrigation season vs. during the irrigation 
season.  This conclusion was based upon concerns related to potential erosion along Prairie Dog Creek 
(because Prairie Dog Creek is already utilized by the Prairie Dog Water Supply Company to make water 
deliveries to users along Prairie Dog Creek) and concerns about administratively shepherding water to meet 
Wyoming’s obligations under the Judgment and Decree through the Prairie Dog Creek or Little Goose Creek 
systems during the irrigation season.  It was then further concluded that the best means of meeting the three 
criteria was to deliver water during either of two 75-day time periods, both during the non-irrigation season: 

1. October 1 – December 15th; or 
2. March 1st – May 15th.   

For these 75-day time periods, water would be delivered at the following flow rates: 
 in order to deliver 5,611 A-F of water, the flow rate would be 38 cubic feet per second (cfs), and 
 in order to deliver 9,689 A-F of water, the flow rate would be 65 cfs.   
 

Based upon these two flow rates, pipelines and pump stations were configured to deliver water from Lake 
DeSmet Reservoir, with all alternatives originating with pump stations near the north dam embankment of 
Lake DeSmet Reservoir and terminating at a receiving stream within the Tongue River basin.  For pipeline 
alignments, three alternatives were considered: 

1. LDP-PDC1: a pipeline alignment generally following U.S. 87 in a northwesterly direction, discharging 
at a point into Prairie Dog Creek west of I-90; 

2. LDP-PDC2: a pipeline alignment east of I-90 in a northerly direction, discharging at a point into Prairie 
Dog Creek east of I-90; and 

3. LDP-LG1: a pipeline alignment generally following U.S. 87 in a northwesterly direction, then County 
Road 28 in a westerly direction, discharging at a point into Little Goose Creek.   

Two locations for pump stations were considered near the north dam embankment of Lake DeSmet 
Reservoir: 

1. Pump Station LDPS-1: located immediately south and west of Lake DeSmet Reservoir’s north dam 
embankment (which would involve drawing suction from Lake DeSmet Reservoir); and 

2. Pump Station LDPS-2: located immediately north of Lake DeSmet Reservoir’s north dam 
embankment (which would involve diverting water from the channel leading from the dam’s outlet 
works into the pump station, and by so doing not taking advantage of the additional head available 
if drawing suction from the reservoir). 

 
Table ES-3 provides a cost analysis of these various alternatives which are for the primary purpose of delivering 
water to Montana to meet Wyoming’s obligations under the Judgement and Decree.  The cost analysis 
includes pipeline and pump station capital, operating and present-worth costs.  In all cases, Pump Station 
LDPS-2 was utilized for comparative purposes due to its present-worth cost being less than Pump Station LDPS-
1.   
Table ES-4 provides a cost analysis of two alternatives that would serve the dual purpose of both delivering 
water to Montana and addressing future SRWS water needs.  Both alternatives involve the construction of 



   

 

Table ES-3 
Summary of Lake DeSmet Pipeline and Pump Station Alternatives to Satisfy Montana Only 

 
 

Table ES-4 
Summary of Lake DeSmet Pipeline and Pump Station Alternatives to Satisfy Montana and Provide Municipal Water 

 
 

A-F provided 
to MT State 

Line

Delivery 
Flow 
Rate

Pipeline 
Alternat ive

Pipeline Descript ion
Pipeline 
Length 
(Miles)

Pipeline Cost 
Pump 

Stat ion 
Alternative

Pump 
Stat ion Cost

Total Cost $/A-F
Annualized 

$/A-F (2.5% @ 
20 years)

5,611 LDP-PDC1 
Lake DeSmet Reservoir 
to Prairie Dog Creek 
West

9.1 $25,650,000 LDPS – 2.A $15,777,000 $41,427,000 $7,383 $474

5,611 LDP-PDC2 
Lake DeSmet Reservoir 
to Prairie Dog Creek 
East 

8.5 $21,717,000 LDPS – 2.A $15,777,000 $37,494,000 $6,682 $429

5,611 LDP-LG1 
Lake DeSmet Reservoir 
to Litt le Goose Creek

17.8 $46,668,000 LDPS – 2.A $15,777,000 $62,445,000 $11,129 $714

9,689 LDP-PDC1 
Lake DeSmet Reservoir 
to Prairie Dog Creek 
West

9.1 $35,663,000 LDPS – 2.C $22,677,000 $58,340,000 $6,021 $386

9,689 LDP-PDC2 
Lake DeSmet Reservoir 
to Prairie Dog Creek 
East 

8.5 $30,004,000 LDPS – 2.C $22,677,000 $52,681,000 $5,437 $349

9,689 LDP-LG1 
Lake DeSmet Reservoir 
to Litt le Goose Creek

17.8 $63,811,500 LDPS – 2.C $22,677,000 $86,488,500 $8,926 $573

38 cfs

65 cfs

 Delivery 
Flow Rate  Pipeline Alternative  Pipeline Description  Pipeline 

Length (Miles) 
 Pipeline Cost (for 

Montana deliveries) 
 Pump Station 

Alternative 
 Pump Station 

Cost  Subtotal 

 Pipeline Cost 
for SRWS Raw 

Water (4.6 
Miles) 

 Pipeline Cost for 
SRWS Treated 

Water to 
Distribution 

System (3.4 Miles) 

 SRWS WTP Cost 
(4 MGD)  Subtotal 

 Total Cost - 
Pump Station, 
Pipelines and 

WTP 

 LDP-PDC3  

 Lake DeSmet Reservoir to 
Prairie Dog Creek West and 

Sheridan Regional Water 
System 

                 9.10 $25,650,000 LDPS – 2.B $15,777,000 $41,427,000 $9,753,400 $6,415,100 $34,371,000 $50,539,500 $91,966,500

 LDP-LG2  
 Lake DeSmet Reservoir to Little 

Goose Creek and Sheridan 
Regional Water System 

               17.80 $46,668,000 LDPS – 2.B $15,777,000 $62,445,000 Not needed $5,828,100 $34,371,000 $40,199,100 $102,644,100

 LDP-PDC3  

 Lake DeSmet Reservoir to 
Prairie Dog Creek West and 

Sheridan Regional Water 
System 

                 9.10 $35,663,000 LDPS – 2.D $22,677,000 $58,340,000 $9,753,400 $6,415,100 $34,371,000 $50,539,500 $108,879,500

 LDP-LG2  
 Lake DeSmet Reservoir to Little 

Goose Creek and Sheridan 
Regional Water System 

               17.80 $63,811,500 LDPS – 2.D $22,677,000 $86,488,500 Not needed $5,828,100 $34,371,000 $40,199,100 $126,687,600

 42 cfs 

69 cfs
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Pump Station LDPS-2 and a pipeline generally following the U.S. 87 alignment.  The first alternative discharges 
water destined for Montana into Prairie Dog Creek, with a pipeline continuing north and west to deliver the 
pipeline’s remaining water to the SRWS.  The second alternative delivers water to the SRWS, with the pipeline 
continuing further west to Little Goose Creek for delivery to Montana.      

 
ES-4.3 Temporary Water Purchases from Northern Cheyenne Tribe in Montana  
 
In lieu of developing a project in Wyoming for the purpose of supplying water to Montana in conjunction 
with the Judgment and Decree, it may be possible to contract with the Northern Cheyenne Tribe (NCT) of 
southeast Montana to purchase the required amount of water that Wyoming must provide to Montana.   
 
The NCT is the holder of two separate rights to storage water in Tongue River Reservoir: 

 a “Contract” right for 7,500 A-F per year, so named because it entitles the NCT to water secured to 
it by “Water Purchase Contract No. 232” dated March 15, 1938 among the NCT, Tongue River Water 
Users Association, Water Conservation Board of Montana, and United States (Water Purchase 
Contract No. 232); and  

 a “Compact” right for 20,000 A-F per year, so named because it entitles the NCT to water secured 
to it by the Northern Cheyenne Compact dated June 11, 1991 among the NCT, State of Montana 
and United States, with a priority date of October 1, 1881 (Northern Cheyenne Compact).   

Wyoming state officials initially discussed this option with representatives of the NCT in March of 2020, and 
they then followed up the discussion with a series of questions as requested by the NCT.  In January 2021, the 
NCT responded to these questions which included submission of the rudiments of a potential water lease 
structure by the NCT to the State.  Those rudiments included the following:  

 The State would lease portions of the water that the NCT has rights to within Tongue River Reservoir. 
 The lease would be structured as an option agreement, whereby Wyoming could use up to 9,000 A-

F of the NCT’s water stored in Tongue River Reservoir to offset depletions made by Wyoming water 
users in the Tongue River basin. 

 Wyoming would request use of the NCT’s water by around April 1st, presumably at or close to the 
time that Montana would place a call on its post-1950 rights. 

 Wyoming would lease the NCT’s water to satisfy its depletion requirements at a rate of $50 per A-F. 
 In addition to the $50 per A-F lease rate for the water actually used, Wyoming would pay the NCT 

an annual amount of $5 per A-F as a “readiness-to-serve” charge.   
 Both the proposed lease rate of $50 per A-F and the “readiness-to-serve” rate of $5 per A-F would 

be indexed over time to reflect changes in value, and would be adjusted annually by a common 
index such as the Consumer Price Index.    

As a point of comparison, the NCT-offered price of $50/A-F is more-or-less in line with the current price for 
leasing Park Reservoir water in the Goose Creek basin on a short-term basis, which has been stated to be 
approximately $50/share or $42.50/A-F.  The short-term Park Reservoir lease price can vary with the amount 
of water available in the reservoir and whether or not a drought exists. 
 
A particular advantage to the State with this method of meeting Wyoming’s obligations is the basic fact that 
no structural improvements would have to be completed in Wyoming.  This would eliminate the need to 
design, construct and operate the facilities required to deliver water to a tributary of the Tongue River for 
delivery to Montana.  No “up-front” State monies would thus be required. 
 
In order to compare a proposed leasing arrangement with the NCT to the structural alternatives being 
considered, the same two scenarios that were analyzed with the structural alternatives are brought forth.  
These two scenarios were previously discussed in Section 4.1 (including the rationale for including a 10% 
conveyance loss in the total additional Tongue River Basin water needs), and they are shown again below:   

for a larger Montana call:    5,611 A-F 
for the largest conceivable Montana call:  9,689 A-F. 
 

The scenario addressing “a larger Montana call” resulted in an evaluation of various alternatives to deliver 
38 cfs of Lake DeSmet Reservoir water into a tributary of the Tongue River for a 75-day period.  The scenario 
addressing the largest conceivable Montana call resulted in an evaluation of various alternatives to deliver 
65 cfs of Lake DeSmet Reservoir into a tributary of the Tongue River for a 75-day period.  
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An additional advantage that a leasing arrangement with the NCT has is that there would be no need to 
provide for any conveyance losses for delivering water from Wyoming through the Tongue River system.  As 
a result, the water needed by Wyoming at Tongue River Reservoir could be reduced to the following: 

 For a larger Montana call   5,101 A-F 
 For the largest conceivable Montana call 8,808 A-F. 

 
Table ES-5 depicts projected costs for Wyoming to lease either 5,101 A-F of water or 8,808 A-F of water over 
a 20-year period.  This table includes anticipated average annual water user costs for leasing the NCT water, 
both in total annual amount and cost per A-F.  These costs are derived by summing the readiness-to-serve 
charge and the water lease charge for each year, then calculating the average of the annual costs over a 
20-year period.  As indicated previously in this Executive Summary, both the proposed lease rate and the 
readiness-to-serve rate would be indexed over time to reflect changes in value, and would be adjusted 
annually by a common index such as the Consumer Price Index (CPI).  Table ES-5 assumes an annual increase 
of 3% for the CPI.  Alternatives shown in the table include: 

 Montana never places a call on post-1950 Wyoming water; 
 Montana places a call twice on post-1950 Wyoming water during the 20-year period; and 
 Montana places a call on post-1950 Wyoming water every year over the 20-year period.    

 
Note that Wyoming’s annual contractual obligations to the NCT could vary from a low of $34,266 (Montana 
never places a call on the larger Montana call of 5,101 A-F) to a high of $650,854 (Montana places a call 
every year during the 20-year period for the largest conceivable Montana call of 8,808 A-F.)  Based upon 
Montana placing a call twice over a 20-year planning period (Years 10 and 11), and assuming the largest 
conceivable Montana call of 8,808 A-F, the amount paid for each of those two years would be $632,084 and 
$651,047, respectively.   
 
The lease arrangement as presently proposed by the NCT would be temporary in nature, as are all leasing 
agreements.  At the time that the lease ends, either the State or the NCT may – for whatever reason – no 
longer desire to renew the leasing arrangement.  At that time, one of the structural improvements discussed 
in Section 4.2 and shown in Table ES-3 may then prove to be more financially attractive or may then be 
necessary.  Thus, if Wyoming elects to enter into a lease agreement with the NCT, it may merely be 
postponing implementation of eventual structural improvements, which will undoubtedly be a viable long-
term solution to the current situation regarding the Judgment and Decree. 
 
The NCT’s proposal states that the State would have to notify the NCT by a date early enough in the growing 
season (approximately April 1) to allow the NCT to manage its stored water.  This may pose a problem similar 
to the situations that were encountered in 2015 and 2016.  During those two years Montana placed a call on 
the Tongue River in mid-April of each year due to forecasted shortages in runoff which would prevent Tongue 
River Reservoir from being filled.  In both of those years, large, late-spring precipitation obviated the need for 
the Montana calls, which were ultimately lifted in May of both of those years.   
 
If the State were to enter into the proposed agreement with the NCT that would include the April 1st 
notification date, the State could wind up paying the full lease price for the NCT’s water, and similar late-
spring precipitation as occurred in 2015 and 2016 could ultimately negate the need for some or all of the 
NCT’s water.  The State would be better suited to have the notification date be as late as possible, such as 
June 1st.  Alternatively, a provision could be included in the lease agreement whereby, if a call is placed and 
then ultimately lifted, the entire lease payment does not necessarily have to be made.   
 
In discussions with representatives of the NCT, it is their preference to negotiate with the State regarding the 
lease of the NCT’s Tongue River Reservoir water supplies in lieu of private, separate entities.  Notwithstanding 
the NCT’s preference, the post-1950 Wyoming agricultural users that would stand to gain by this water lease, 
or stand to gain with any of the proposed projects conveying transbasin water from the Powder River basin 
to the Tongue River basin, are private, not public, entities. 
 
Table ES-6 is a matrix developed for the purpose of comparing structural alternatives (i.e., delivering water 
via a pump station at and a pipeline from Lake DeSmet Reservoir) to the non-structural alternative of leasing 
water in Tongue River Reservoir from the NCT.  A higher matrix number for the evaluation criteria used 
indicates a more favorable outcome anticipated for the State. 



   

 

Table ES-5 – Estimated Costs for Leasing NCT Water 

 

Estimated Costs for Leasing Tribe Water "for a Larger 
Montana Call" (5,101 A-F)

MT Places No Calls in 20-year Period Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

Readiness-to-serve Charge/A-F $5.00 $5.15 $5.30 $5.46 $5.63 $5.80 $5.97 $6.15 $6.33 $6.52 $6.72 $6.92 $7.13 $7.34 $7.56 $7.79 $8.02 $8.26 $8.51 $8.77

Water leased annually (A-F) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Water Lease Charge/A-F $50.00 $51.50 $53.05 $54.64 $56.28 $57.96 $59.70 $61.49 $63.34 $65.24 $67.20 $69.21 $71.29 $73.43 $75.63 $77.90 $80.24 $82.64 $85.12 $87.68

Water Lease Charge ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Annual Water Use Charge ($) $25,505 $26,270 $27,058 $27,870 $28,706 $29,567 $30,454 $31,368 $32,309 $33,278 $34,277 $35,305 $36,364 $37,455 $38,579 $39,736 $40,928 $42,156 $43,421 $44,723

Average Annual Water Use Charge ($)

Average Annual Water Use Charge ($/A-F)

MT Places Calls in Years 10 and 11 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

Readiness-to-serve Charge/A-F $5.00 $5.15 $5.30 $5.46 $5.63 $5.80 $5.97 $6.15 $6.33 $6.52 $6.72 $6.92 $7.13 $7.34 $7.56 $7.79 $8.02 $8.26 $8.51 $8.77

Water leased annually (A-F) 0 0 0 0 0 0 0 0 0 5,101 5,101 0 0 0 0 0 0 0 0 0

Water Lease Charge/A-F $50.00 $51.50 $53.05 $54.64 $56.28 $57.96 $59.70 $61.49 $63.34 $65.24 $67.20 $69.21 $71.29 $73.43 $75.63 $77.90 $80.24 $82.64 $85.12 $87.68

Water Lease Charge ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $332,782 $342,766 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Annual Water Use Charge ($) $25,505 $26,270 $27,058 $27,870 $28,706 $29,567 $30,454 $31,368 $32,309 $366,061 $377,042 $35,305 $36,364 $37,455 $38,579 $39,736 $40,928 $42,156 $43,421 $44,723

Average Annual Water Use Charge ($)

Average Annual Water Use Charge ($/A-F)

MT Places Calls Each Year in 20-year Period Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

Readiness-to-serve Charge/A-F $5.00 $5.15 $5.30 $5.46 $5.63 $5.80 $5.97 $6.15 $6.33 $6.52 $6.72 $6.92 $7.13 $7.34 $7.56 $7.79 $8.02 $8.26 $8.51 $8.77

Water leased annually (A-F) 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101 5,101

Water Lease Charge/A-F $50.00 $51.50 $53.05 $54.64 $56.28 $57.96 $59.70 $61.49 $63.34 $65.24 $67.20 $69.21 $71.29 $73.43 $75.63 $77.90 $80.24 $82.64 $85.12 $87.68

Water Lease Charge ($) $255,050 $262,702 $270,583 $278,700 $287,061 $295,673 $304,543 $313,679 $323,090 $332,782 $342,766 $353,049 $363,640 $374,550 $385,786 $397,360 $409,280 $421,559 $434,206 $447,232

Total Annual Water Use Charge ($) $280,555 $288,972 $297,641 $306,570 $315,767 $325,240 $334,997 $345,047 $355,399 $366,061 $377,042 $388,354 $400,004 $412,004 $424,365 $437,096 $450,208 $463,715 $477,626 $491,955

Average Annual Water Use Charge ($)

Average Annual Water Use Charge ($/A-F)

Estimated Costs for Leasing Tribe Water "for the Largest 
Conceivable Montana Call" (8,808 A-F)

MT Places No Calls in 20-year Period Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

Readiness-to-serve Charge/A-F $5.00 $5.15 $5.30 $5.46 $5.63 $5.80 $5.97 $6.15 $6.33 $6.52 $6.72 $6.92 $7.13 $7.34 $7.56 $7.79 $8.02 $8.26 $8.51 $8.77

Water leased annually (A-F) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Water Lease Charge/A-F $50.00 $51.50 $53.05 $54.64 $56.28 $57.96 $59.70 $61.49 $63.34 $65.24 $67.20 $69.21 $71.29 $73.43 $75.63 $77.90 $80.24 $82.64 $85.12 $87.68

Water Lease Charge ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Annual Water Use Charge ($) $44,040 $45,361 $46,722 $48,124 $49,567 $51,054 $52,586 $54,164 $55,789 $57,462 $59,186 $60,962 $62,791 $64,674 $66,614 $68,613 $70,671 $72,791 $74,975 $77,224

Average Annual Water Use Charge ($)

Average Annual Water Use Charge ($/A-F)

MT Places Calls in Years 10 and 11 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

Readiness-to-serve Charge/A-F $5.00 $5.15 $5.30 $5.46 $5.63 $5.80 $5.97 $6.15 $6.33 $6.52 $6.72 $6.92 $7.13 $7.34 $7.56 $7.79 $8.02 $8.26 $8.51 $8.77

Water leased annually (A-F) 0 0 0 0 0 0 0 0 0 8,808 8,808 0 0 0 0 0 0 0 0 0

Water Lease Charge/A-F $50.00 $51.50 $53.05 $54.64 $56.28 $57.96 $59.70 $61.49 $63.34 $65.24 $67.20 $69.21 $71.29 $73.43 $75.63 $77.90 $80.24 $82.64 $85.12 $87.68

Water Lease Charge ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $574,622 $591,861 $0 $0 $0 $0 $0 $0 $0 $0 $0

Total Annual Water Use Charge ($) $44,040 $45,361 $46,722 $48,124 $49,567 $51,054 $52,586 $54,164 $55,789 $632,084 $651,047 $60,962 $62,791 $64,674 $66,614 $68,613 $70,671 $72,791 $74,975 $77,224

Average Annual Water Use Charge ($)

Average Annual Water Use Charge ($/A-F)

MT Places Calls Each Year in 20-year Period Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Year 19 Year 20

Readiness-to-serve Charge/A-F $5.00 $5.15 $5.30 $5.46 $5.63 $5.80 $5.97 $6.15 $6.33 $6.52 $6.72 $6.92 $7.13 $7.34 $7.56 $7.79 $8.02 $8.26 $8.51 $8.77

Water leased annually (A-F) 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808 8,808

Water Lease Charge/A-F $50.00 $51.50 $53.05 $54.64 $56.28 $57.96 $59.70 $61.49 $63.34 $65.24 $67.20 $69.21 $71.29 $73.43 $75.63 $77.90 $80.24 $82.64 $85.12 $87.68

Water Lease Charge ($) $440,400 $453,612 $467,220 $481,237 $495,674 $510,544 $525,861 $541,636 $557,886 $574,622 $591,861 $609,617 $627,905 $646,742 $666,145 $686,129 $706,713 $727,914 $749,752 $772,244

Total Annual Water Use Charge ($) $484,440 $498,973 $513,942 $529,361 $545,241 $561,599 $578,447 $595,800 $613,674 $632,084 $651,047 $670,578 $690,696 $711,416 $732,759 $754,742 $777,384 $800,706 $824,727 $849,468

Average Annual Water Use Charge ($)

Average Annual Water Use Charge ($/A-F)

$68,044

$13.34

$34,266

$6.72

$376,931

$73.89

$59,169

$6.72

$117,493

$13.34

$650,854

$73.89



   

 

 
Table ES-6 – Evaluation Matrix of Lake DeSmet Reservoir to Tongue River Alternatives 

 
 

DELIVERY VOLUME 
AND FLOW RATE

PUMP STATION AND 
PIPELINE 

ALTERNATIVE

LDPS - 2.A           
LDP-PDC1

LDPS - 2.A           
LDP-PDC2

LDPS - 2.A           
LDP-LG1

LDPS - 2.C           
LDP-PDC1

LDPS - 2.C           
LDP-PDC2

LDPS - 2.C           
LDP-LG1

Description

Lake DeSmet 
Reservoir to Prairie 

Dog Creek West for 
38 cfs

Lake DeSmet 
Reservoir to Prairie 
Dog Creek East for 

38 cfs

Lake DeSmet 
Reservoir to Little 

Goose Creek for 38 
cfs

Lake DeSmet 
Reservoir to Prairie 

Dog Creek West for 
65 cfs

Lake DeSmet 
Reservoir to Prairie 
Dog Creek East for 

65 cfs

Lake DeSmet 
Reservoir to Little 

Goose Creek for 65 
cfs

Evaluation Factor
Capital Cost ($) $41,427,000 $37,494,000 $62,445,000 $58,340,000 $52,681,000 $86,488,500 $0 $0 $0 $0 $0 $0

Annualized Capital 
Cost ($/A-F) $474 $429 $714 $386 $349 $573 $6.72 $10.17 $41.73 $6.72 $12.68 $67.18

Pump Station Annual 
O&M Cost(1) $314,100 $314,100 $314,100 $538,900 $538,900 $538,900 $0 $0 $0 $0 $0 $0

Overall Cost Ranking 5 6 4 5 6 4 10 9 8 10 9 8

Constructability 7 7 7 7 7 7 10 10 10 10 10 10

Environmental 
impacts 7 7 7 7 7 7 10 10 10 10 10 10

Ability to permit 8 8 8 8 8 8 9 9 9 9 9 9

Long-term Ability to 
satisfy requirements 
of Judgment and 

Decree

10 10 10 10 10 10 7 7 7 7 7 7

SUM 37 38 36 37 38 36 46 45 44 46 45 44
(1) Does not include O&M cost for pipelines

MT places calls each 
year in 20-year period

STRUCTURAL ALTERNATIVES (PUMP STATION AT LAKE DESMET & PIPELINE TO TONGUE RIVER TRIBUTARIES) NON-STRUCTURAL ALTERNATIVES (LEASE OF TRIBE WATER IN TONGUE RIVER RESERVOIR)

5,611 A-F (38 CFS) 9,689 A-F (65 CFS) 5,101 A-F (same as 5,611 A-F, 38 cfs, but no conveyance loss) 8,808 A-F (same as 9,689 A-F, 65 cfs, but no conveyance loss) 

MT places no calls in 
20-year period

MT places two calls 
in 20-year period

MT places calls each 
year in 20-year 

period

MT places no calls in 
20-year period

MT places two calls 
in 20-year period
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ES-5 HEALY RESERVOIR OUTLET ALTERNATIVES AND SCREENING ANALYSIS 
 
ES-5.1 Facilities Description  
 
Healy Reservoir is a component of the water collection and delivery system in the Clear Creek drainage for 
which its original intended purpose when it was constructed was to provide Clear Creek water to Lake 
DeSmet Reservoir.  As mentioned in Section 1, Healy Reservoir and various related components and water 
permits were purchased from Sasol in 2018.  Figure ES-1 depicted these components and their respective 
locations.  These facilities were constructed in the late 1970s by Texaco.  While the Clear Creek Diversion 
Dam, Healy Reservoir, and certain components of the Healy Pump Station have been used extensively since 
their original installation, the 66” Clear Creek pipeline and the six pumps within the Healy Pump Station that 
discharge into the 66” pipeline have received very little use. 
 
The permitted use of these facilities involves: 

 diverting water from Clear Creek (usually during the spring runoff) through the use of the Clear 
Creek Diversion Dam and a 7’ x 7’ diversion conduit into Healy Reservoir; and 

 pumping the water stored to either of two pipelines: 
o the 66” Clear Creek Pipeline, for delivery to Lake DeSmet Reservoir, or 
o a 36” irrigation delivery line, which conveys water back from Healy Reservoir to a point just 

above the Clear Creek Diversion Dam.    
These facilities are shown in Figure ES-4.   
 
Table ES-7 lists the water rights associated with these facilities that are now under State ownership. 
 

Table ES-7 - State of Wyoming Owned Water Rights Associated with Clear Creek Supply Facilities 
Permit No. Name and Description Priority Date Amount (A-F) 

7533R Camp Comfort Res. transferred for storage in Lake DeSmet 8/16/1939 11,640 
7289R Healy Res. transferred in part for storage in Lake DeSmet 4/15/1957 36,834 
7289R Healy Res. for storage in Healy Reservoir 4/15/1957 5,140 
7290R Enl. of Healy Res. transferred for storage in Lake DeSmet 10/14/1957 13,725 
8729R Reynolds Clear Creek Diversion Dam for diversion from Clear Creek 9/28/1977 285.4 

22928D Reservoir Supply for 3rd Enl. Lake DeSmet from Clear Creek, Permit 7009R 2/25/1955 Total of three 
reservoir supply 
permits not to 

exceed 17,738 A-F 

22929D Reservoir Supply for 3rd Enl. Lake DeSmet from Rock Creek, Permit 7009R 2/25/1955 

22930D Reservoir Supply for 3rd Enl. Lake DeSmet from Rock Creek, Permit 7009R 2/25/1955 

 
As discussed in Section 1, with the purchase of the above-mentioned facilities the State became obligated 
to continue to deliver irrigation water from Healy Reservoir to the MCCWU lands downstream of the Clear 
Creek Diversion Dam.  The State is obligated to provide up to 2,191 A-F annually to the seven points of 
diversion along Clear Creek that are used by the MCCWU.  These seven points of diversion were previously 
depicted in Figure ES-2.   
 
Figure ES-5 portrays the twenty-year use of this 2,191 A-F supply by the MCCWU for the period from 2001 
through 2020.  As can be seen, there were three years during the 20-year period in which essentially no water 
at all was used by the MCCWU from Healy Reservoir.  Also, throughout this same period, there was essentially 
no water used from Healy Reservoir by the State or its predecessors, except for: 

 some unknown deliveries in 2016 which may have been leased by other MCCWU from the State’s 
predecessors (presumed to be leased to others); and  

 415 A-F of additional State-owned water leased to one of the MCCWU in 2020.   
 
The 2,191 A-F of water available annually to the MCCWU is delivered via pumps drafting water from Healy 
Reservoir.  Two irrigation pumps (each rated for 25 cfs and having 100-HP motors) located in the Healy Pump 
Station pump water into the 36” irrigation delivery line for conveyance to a discharge point just upstream of 
the Clear Creek Diversion Dam.  Both pumps are constant speed pumps.  To regulate flow from the pumps 
into the 36” line, a butterfly valve immediately downstream from the pumps is used for throttling purposes.   
 
The discharge point for the 36” irrigation delivery line back into Clear Creek is shown in Figure ES-4, which is 
located on the left wall (looking downstream) of the Clear Creek Diversion Dam.  The majority of the water 
then flows over or through the diversion dam and is delivered to the MCCWU at their respective headgates 
along Clear Creek.  The only water that does not flow over or through the diversion dam is the water that is 
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delivered to the Merlon Ranch via the Hillyer & Onslow Ditch.  For this diversion, water flows into an outgoing 
24” RCP that is located on the same left wall of the diversion dam, only somewhat lower in elevation.   
 

 
 
 
 
 
Per the original technical material for the Healy facilities, the minimum allowable operating water elevation 
in Healy Reservoir for the two irrigation pumps is 4365’.   
 
Due to the existing topography in the Healy Reservoir and Clear Creek Diversion Dam areas, it appears that 
it may be feasible for the irrigation pumps to be eliminated or reduced in required discharge capacity via 
installation of a low-level outlet, in order to more efficiently and cost-effectively deliver water to the MCCWU 
and other potential users from Healy Reservoir.  Additionally, because the two 25 cfs irrigation pumps are 
approximately 43 years old, it may make sense to replace them at this time.  In order to accomplish this 
objective, any project alternative to be considered must meet the following criteria: 

Criteria #1: water must be conveyed from Healy Reservoir to Clear Creek in amounts to meet the 
original T&K design intent, and to meet historical releases that have been made from Healy Reservoir 
to the MCCWU. 
Criteria #2: water must be conveyed from Healy Reservoir to Clear Creek in a manner that the 
MCCWU irrigators can continue to utilize the water as they have historically.  
Criteria #3: water must be conveyed from Healy Reservoir to Clear Creek during the same time frame 
that this water has been historically delivered.   
Criteria #4: water must be capable of being withdrawn from Healy Reservoir down to a minimum 
elevation of 4365’.  At this elevation, a volume of 730 A-F would remain in the Healy dead pool out 
of the total reservoir capacity of 5,140 A-F at the overflow spillway elevation of 4390’.  In theory, this 
means that up 4,410 A-F would be available for use for water released from Healy Reservoir.  In 
actuality, however, Healy Reservoir is never filled much above the 4389’ elevation, which, at this 
elevation, reduces the amount available to approximately 4,300 A-F. 
 

ES-5.2 Alternatives Evaluated 
 
Several alternatives were considered in preparing the Level II Study to determine the most cost-effective 
means to continue to provide water to the MCCWU.  The benefit of a low-level outlet alternative would be 
to reduce or eliminate the need to continue to pump water from Healy Reservoir back to Clear Creek for 
use by the MCCWU.  These alternatives were segregated into three broad categories: 

1. Alternative H-1.  This base alternative provides for a low-level outlet to be constructed within the 
northeast sector of Healy Dam and Reservoir.  Alternative H-1 has several corollary alternatives and 
sub-alternatives, each of which is discussed below.  It relies upon use of exchange agreements, 
whereby water to be made available to almost all of the MCCWU is released from the northeast 
sector of the reservoir into Clear Creek, vs. into Clear Creek from Healy Reservoir immediately 
upstream of the Clear Creek Diversion Dam as is currently the case.  
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2. Alternative H-2.  This base alternative provides for a low-level outlet to be constructed at the existing 
shaft drop located adjacent to the Healy Pump Station building.  It includes a pipeline extension 
beneath U.S.16 to Clear Creek at a point that is immediately downstream of the Clear Creek Diversion 
Dam.  Alternative H-2 also has several corollary alternatives and sub-alternatives, each of which is 
discussed below. 

3. Alternative H-3.  This base alternative assumes continued pumping from the Healy Pump Station, 
although it includes variations that can reduce the amount of pumping that is required.  As with H-1 
and H-2, Alternative H-3 has several corollary alternatives and sub-alternatives, each of which is 
discussed below.   

 
Figure ES-6 depicts the locations for the three alternatives and their various corollary alternatives and sub-
alternatives.   
 
For both Alternatives H-1 and H-2 (and their various sub-alternatives), an exchange agreement along Clear 
Creek would have to be implemented.  An exchange agreement would require that there be sufficient 
water available in the natural flow of Clear Creek to satisfy the amount of water required for the Hillyer & 
Onslow Ditch normally received from Healy Reservoir, as well as sufficient flow so as to maintain the fishery 
from below the Clear Creek diversion dam to the point that water from the Healy Reservoir is returned to 
Clear Creek.   
 
For Sub-Alternative H-1. A, 1, the outlet from the northeast end of Healy Reservoir would be configured so 
that it would no longer be necessary to utilize any pumps in the Healy Pump Station, thus the pump station 
could be abandoned or converted for use as a backup facility.  For the remainder of the H-1 alternatives 
and all of the H-2 alternatives, pumps in the Healy Pump Station would remain in some capacity – either using 
the existing ones, or replacing them with new ones.   
 
Table ES-8 is an evaluation matrix of the various alternatives and sub-alternatives considered for Healy 
Reservoir, segregated into the broad categories associated with these three alternatives.  This matrix includes 
both the capital costs and present-worth costs associated with each alternative, with the present-worth costs 
taking into account not only capital costs, but also O&M costs and salvage values of the various 
components.  Based upon the present worth cost analysis, Table ES-8 shows that the most cost-effective 
alternative for the State to continue to meet its obligations to the MCCWU, and to provide for future uses, is 
to continue to utilize the existing pumps located within the Healy Pump Station, and then replace these 
pumps with new, more efficient pumps with VFDs in approximately ten years.  The second most cost-effective 
alternative would be to replace the existing irrigation pumps at this time in lieu of waiting for ten years. 
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Table ES-8 – Evaluation Matrix of Healy Low-level Outlet Alternatives 
ALTERNATIVE

Description

ALTERNATIVE

Description

SUB-ALTERNATIVE SUB-ALTERNATIVE H-1.A.1 SUB-ALTERNATIVE H-1.A.2 SUB-ALTERNATIVE H-1.A.3 SUB-ALTERNATIVE H-1.B.1 SUB-ALTERNATIVE H-1.B.2 SUB-ALTERNATIVE H-3.A.1 SUB-ALTERNATIVE H-3.A.2 SUB-ALTERNATIVE H-3.B.1 SUB-ALTERNATIVE H-3.B.2

Description

All MCCWU are supplied 
with water from low-level 
outlet, with Hillyer & Oslow 
Ditch taking its water from 
existing water available in 
natural flow of Clear Creek. 
(H&O Ditch water is 
delivered to Clear Creek 
via an exchange 
agreement, thus Clear 
Creek is "short" the H&O 
Ditch amount between 
Clear Creek diversion dam 
and point of entry of water 
delivered from low-level 
entry point.)

All MCCWU are supplied 
with water from low-level 
outlet, except for Hillyer & 
Oslow Ditch.  Existing 
pumps are replaced with 
more efficient ones to serve 
H&O Ditch (10 cfs).

All MCCWU are supplied 
with water from low-level 
outlet, except for Hillyer & 
Oslow Ditch.  Existing 
pumps are used to serve H 
& O Ditch (10 cfs).

All MCCWU are supplied 
with water from low-level 
outlet, with Hillyer & Oslow 
Ditch taking its water from 
existing water  in natural 
flow of Clear Creek via an 
exchange agreement 
when available.  Existing 
pumps are replaced with 
more efficient ones to serve 
MCCWU when reservoir 
elevation drops below 
4378'. (50 cfs).

All MCCWU are supplied 
with water from low-level 
outlet, with Hillyer & Oslow 
Ditch taking its water from 
existing water in natural 
flow of Clear Creek via an 
exchange agreement 
when available.  Existing 
pumps are used to serve 
MCCWU when reservoir 
elevation drops below 
4378' (50 cfs) 

All MCCWU are supplied 
with water from low-level 
outlet connection.  
Existing pumps are 
replaced with more 
efficient ones to serve 
MCCWU when water 
drops below 
approximately 4374' in 
shaft drop (50 cfs).

All MCCWU are supplied 
with water from low-level 
outlet connection.  
Existing pumps are used to 
serve MCCWU when 
water drops below 
approximately 4374' in 
shaft drop (50 cfs).

Existing pumps are 
replaced.

Existing pumps are 
replaced, opening cut in 
discharge channel and 
weir gate installed so that 
water above elevation 
4383.5' can be delivered 
without pumping.

Existing pumps remain for 
now, replaced in ten years.

Existing pumps remain for 
now, opening cut in 
discharge channel and 
weir gate installed so that 
water above elevation 
4383.5' can be delivered 
without pumping. .

Evaluation Factor
Capital Cost ($) $4,632,000 $4,778,000 $4,394,000 $4,262,000 $3,634,000 $2,244,000 $1,650,000 $708,000 $1,131,000 $0 $432,000
Present Worth ($) $4,059,000 $5,304,000 $5,380,000 $5,035,000 $4,855,000 $3,208,000 $3,327,000 $1,938,000 $2,761,000 $1,590,000 $2,362,000
Life-cycle Cost 
Ranking 5 5 5 5 5 7 7 9 8 10 8

Constructability 6 6 6 6 6 7 7 10 9 10 9

Meets or exceeds 
existing system's ability 
to deliver irrigation 
water based on 
capacity

7 9 9 7 7 9 9 10 10 10 10

Environmental (stream 
impacts) 7 7 7 8 8 8 8 10 10 10 10

Ability to permit, 
including with SEO 7 8 8 7 7 9 9 10 10 10 10

Ability to meet 
MCCWU obligations 5(1) 10 10 5(1) 5(1) 10 10 10 10 10 10

37 45 45 38 38 50 50 59 57 60 57

SUB-ALTERNATIVE H-2.A SUB-ALTERNATIVE H-2.B

ALTERNATIVE H-3.A

(1) There may not be sufficient natural flow in Clear Creek to provide for an exchange agreement for Hillyer & Onslow water

ALTERNATIVE H-1 ALTERNATIVE H-2 ALTERNATIVE H-3

Construct a Low-level Outlet in the NE Sector of Healy Reservoir and Extend Pipeline to Clear Creek
Construct a Low-level Outlet by Connecting to the 
Existing Shaft Drop Adjacent to Healy Pump Station 

and Extend Pipeline to Clear Creek
Continue to Utilize Existing Healy Pump Station 

ALTERNATIVE H‐3.B

Low-level outlet set at elevation to allow for reservoir drop to 4365' (current low 
elevation for irrigation pumps)

Low-level outlet set at elevation to allow for reservoir 
drop to 4378' (lowest reservoir elevation in last 14 years) Replace Existing Pumps Use Existing Pumps

ALTERNATIVE H-1.A ALTERNATIVE H-1.B




