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EXECUTIVE SUMMARY 

Lake Hattie is an off-channel reservoir which stores water from 

both the Big and Little Laramie Rivers for irrigation of lands in the 

upper Laramie River Basin. Water for storage in the reservoir is 

diverted from the Laramie River through an enlarged segment of the 

Pioneer Canal to Sodergreen Reservoir and then into Lake Hattie Supply 
Canal No.1. Lake Hattie Supply Canal No.2 diverts from the Little 

Laramie River. 

Water is released from Lake Hattie Reservoir into Hattie Canal No. 

1 which bifurcates into the North and South Canals from which lands are 

irrigated. The reservoir and canals were constructed in 1909 and are 

now in need of rehabilitation. 

This study was authorized by the 1985 session of the Wyoming 

Legislature. The purpose of the project as set forth in the authorizing 

legislation is lito rehabilitate the outlet works and canals to alleviate 

flooding problems and to improve operating efficiency of Lake Hattie 

Reservoir". 
Lake Hattie Reservoir has potential to be a mUltipurpose reservoir 

to satisfy, at least in part, Agricultural, Game and Fish, Recreation, 

Municipal, Industrial, Power and Flood Control Interests. Operating 

plans for each purpose are presented. 

On the basis of the information set forth in this and the Level II 

report, it is concluded that: 
1. The Lake Hattie Reservoir system is in need of rehabilitation. 

The important segments of the rehabilitation work include the supply 

system, the Lake Hattie Outlet works, and the delivery system. The 

final selection of sizing and thus cost must await public discussion and 

commitment. It is considered critical for any and all future operation 

sc~emes that the outlet works be repaired and that provision be made to 

return water from the reservoir to the Laramie River. 

2. Water supply is limited and therefore all proposed 
developments cannot be accommodated to their desired limits. The 

decision of the Wyoming Supreme Court which abandoned a portion of the 

reservoir capacity will further limit the development potential. 



Interests which need to be considered include (not necessarily listed in 

order of importance): 

a) Agriculture 

b) Game and Fish 

c) Recreation 

d) Municipal Water Supply 

e) Flood Control 

f) Industrial and Power 
3. For purposes of discussion, a project configured to furnish 

agricultural water was investigated in this report. It is recognized 

that this project configuration may not be the one finally selected for 

construction. 

There is not enough firm water supply to provide for a large 

irrigation project wholly dependent on reservoir water. Possibilities 

do exist for the development of a limited number of acres of newly 

irrigated land, for providing supplemental supply to lands currently 

irrigated under the Pioneer Canal or even on the Laramie River, and for 

cooperation with the Wheatland Irrigation District. 

The study shows that the reservoir yield might average about 4,000 

acre-feet per yea r but there wou 1 d be extended peri ods when no wa ter 

would be available. In order to determine whether the idea merited 

further consideration, a scenario was investigated wherein direct flow 

water rights diverted in priority by the Pioneer Canal but in excess of 

their consumptive irrigation requirements was stored in Lake Hattie 

Reservoir. The reservoir yield under this scenario would increase 

dramatically up to an average of about 16,000 acre-feet per year. It is 

recognized that Wyoming Law permits such storage, but only if no other 

appropriators are injured. No storage of direct flow under the 

prov is ions of th is 1 aw has ta ken place in Wyomi n9 even though the 1 aw 

has been in existence for several years. 
4. The reservoir could provide significant benefits to game and 

fish and recreational interests. These benefits would be from reservoir 
fishery on both Lake Hattie and Twin Buttes and on a proposed Twelvemile 

Lake and on the La rami e River where enhanced ins tream flows cou 1 d be 

provided. 

i i 



5. The potential for municipal water storage is limited, but the 
City of Laramie should be cognizant of the possibility and should 

consider it further in their long range plans. 

6. Lake Hattie Reservoir can provide significant flood reduction 

benefits to Albany County with limited benefits to the City of Laramie. 

7. Potential industries or power plants might be interested in 

the storage capabilities of Lake Hattie. Some preliminary thoughts and 
interest have been expressed, but nothing is firm at this time. 

8. The operating plan and selection of segments of the project 

need to be widely discussed among the potential beneficiaries. 

Depending on the plan chosen, construction costs could vary between 

about 1 to 2 million dollars. 

9. 'Further investigations should be made to more accurately 

determine the costs associated with rehabilitating the Lake Hattie 

irrigation system. Field surveys should be made of the canals, 
especi a lly the South Cana 1 in the Meeboer Lake area. A more deta i 1 ed 

evaluation should also be made to determine the best method of handling 

the erosion problems on the two supply canals. 

10. Geotechnical evaluations should be made at the Lake Hattie 

Outlet Works, the diversion structures and the bifurcation structures. 

Also, the stability of Lake Hattie dam under a rapid drawdown condition 

needs to be evaluated. 

i ; i 



1.1 Background 

CHAPTER I 

INTRODUCTION 

Lake Hattie is an off-channel reservoir which stores water from 

both the Big and Little Laramie Rivers for irrigation of lands in the 
upper Laramie River Basin, Figure I-I. The lake also provides a 

significant recreation facility for the surrounding area. Water for 

storage in the reservoir is diverted from the Laramie River through an 

enlarged segment of the Pioneer Canal to Sodergreen Reservoir and then 

into Lake Hattie Supply Canal No.1. Lake Hattie Supply Canal No. 2 

diverts water to Lake Hattie Reservoir from the Little Laramie River. 

Water is released from Lake Hattie Reservoir into Hattie Canal No. 

1. Hattie Canal No. 1 bifurcates into the North and South Canals from 

which lands are irrigated. The reservoir and canals were constructed in 

during the period 1909-1912 and are now in need of rehabilitation. 

In 1984 the Wyoming Legislature authorized a Level I Reconnaissance 

Study of the Lake Hattie Rehabilitation Project and in 1985 a Level II 

investigation. This report is a summary of the Level II feasibility 

analysis of the project and also a summary of activities since the Level 

II report was submitted. The study has been directed and coordinated by 

Paul A. Rechard, P.E. & L.S. of Western Water Consultants, Inc. (WWC). 
Other profes s i ona 1 s who worked on the proj ec t inc 1 uded : Ra nda 11 Pah 1 , 

P.E. of WWC, David Bogan, P.E. and Blaine Dwyer, P.E. of PRC 

Engineering; and John Raines of Western Research Corporation. The 

cooperation and assistance of Alan Mauzy of the Water Development 

Commission staff and Gil Engen, Shirley Kay, Jim Tucker, Howard Carroll, 

and Verne Hereford, the Board of Directors of the Laramie Rivers Company, 

are gratefully acknowledged. 

The Laramie Rivers Company is in the process of forming an 

irrigation district for purposes of managing the project and for 

contracting with the State. This report is the preliminary engineering 
report on the feasibility of the project required by statute (W.S. 

41-7-273) for review and approval by the Wyoming State Engineer prior to 

district formation. More detailed discussion is presented in the "Final 

1 
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Report, Lake Hattie Rehabilitation Project, Level 11" dated March 14, 

1986. Much of the materi ali n th is report is abstracted from that 

report. 

1.2 Project History 

In the early 1900 l s there was extensive interest in the potential 

for developing the water and land resources in the vicinity of Laramie. 

Plans were made to divert waters into the Laramie River basin from 

Douglas Creek and its tributaries (all tributaries of the North Platte 

River) and to develop storage and distribution canals on the Laramie 

Plains. Most of the plans never came to fruition. However, those for 

construction of Lake Hattie did. 

On May 11, 1908, the Laramie Water Company filed for a water right 

to store 60,000 acre-feet in Lake Hattie Reservoir. It became obvious 

short 1 y a fterwa rds tha tad i fferent dams i te (the present dam) wou 1 d 

provide more storage capacity with a lower embankment. Thus, an 

application for a permit to enlarge Lake Hattie Reservoir with a 

relocated dam was filed on September 18, 1908. The enlargement was to 

bring the total active storage capacity of the reservoir to 68,500 

acre-feet. 

The Laramie Water Company applied for water rights to divert water 

from both the Big and Little Laramie Rivers to supply Lake Hattie 

Reservoir. The records of the Laramie Rivers Company (J.G. White & Co., 

1912) indicate that over 60,000 acre-feet of water was diverted to Lake 

Hattie in 1912, thus the supply canals and the dam were completed prior 

to the spring runoff of 1912. 

Over the years, the ownership of Lake Hattie Reservoir changed 

severa 1 times. Because the revenues from the sa 1 e of water were not 

great, little maintenance work was carried out. In 1972, due to 

disintegration of the upstream slope protection of the dam, the State 

Engineer limited storage in Lake Hattie Reservoir to no higher than 

elevation 7,263 feet, or approximately 28,400 acre-feet. This order by 

the State Engineer stood until Lake Hattie Reservoir again changed 

ownership and the present owners, the Laramie Rivers Company, became 

3 



active. In 1980, the Laramie Rivers Company obtained financing from 

the Wyoming Department of Economic Planning and Development (DEPAD) and 

the Wyoming Farm Loan Board for the repair of the dam. That same year 

the Wheatland Irrigation District filed an abandonment petition with the 

Board of Control seeking to abandon the portion of storage capacity in 

Lake Hattie which had not been used because of the State Engineer's 

limitation order. Repair of the dam was accomplished in 1983 with 

cooperation from the City of Laramie. With the dam repaired, the State 

Engineer's order was recinded and Lake Hattie received water during the 

high water year of 1983. The diversion of water to Lake Hattie 

Reservoir helped reduce flooding along the River and in the City of 

Laramie during the flood period in 1983. Some water was also diverted 

from both the Big and Little Laramie Rivers for storage in the reservoir 

during 1984 and 1985. 

The petition for abandonment filed by the Wheatland Irrigation 

District was considered by the Board of Control and the Wyoming Supreme 

Court. In October 1985, the Supreme Court issued its decision stating 

that the permitted storage in Lake Hattie should be reduced to that 

capable of being stored below elevation 7,263 feet, or about 28,400 

acre-feet. 

4 



CHAPTER II 

WATER SUPPLY INVESTIGATIONS 

11.1 Streamflow Data 

Recorded or estimated flows of both the Big and Little Laramie 

Rivers were used to determine Lake Hattie Reservoir inflow amounts and 

availability. The periods when streamflow data are available for these 

streams are displayed on the bar chart shown in Figure II-I. 

The records for the gaging stations Laramie River and Pioneer Canal 

near Woods, Wyoming (6659500) and Little Laramie River near Filmore, 

Wyoming (6661000) were used for water supply purposes due to their close 

proximity to the supply canal headgates. These two stations have 

records extending from 1911 (6661000) and 1912 (6659500) to 1984. 

Unfortunately, records are missing for the Filmore gage for the six year 

period beginning in 1927 and ending in 1932. Because of this lack of 

record, the period of study for this investigation was selected to begin 

in 1933 and run for 52 consecutive years, ending in 1984. 

During the 52 year study period, there are some years with missing 

flow records duri ng the wi nter months, October through Ma rch. At the 

Woods gage, these years include 1935 through 1950 and 1973 through 1984, 

while the years 1933 through 1938 and 1972 through 1984 lack winter data 

at the Filmore gage. For the years 1935 through 1950, the USGS 

published estimated monthly flows for the missing data at the Woods 

gage. These estimates are based on records for other stations on the 
Laramie River (U.S. Department of the Interior, 1958). For the years 

1933 through 1938, the USGS also published estimates of monthly 

streamflow during winter months at the Filmore gage. Estimates of 

monthly flows for the periods 1973 through 1984 at the Woods gage and 

1972 through 1984 at the Fi lmore gage were made by WWC us i ng the 

procedures described in the Level II report (WWC, 1986). 

11.2 Water Rights Analyses 
The Laramie Water Company filed an application on April 21, 1908 

for a permit to divert water from the Laramie River for the purpose of 

supplying water to Lake Hattie Reservoir. The ditch authorized by 

5 



STREAMFLOW RECORDS AVAILABLE IN UPPER LARAMIE RIVER BASIN 
U.S.G.S. Gage Name 
Number & Drfti nftge 
Areo (mi. 2 ) 

START WATER YEAR 
OF 

RECORD 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 

ElIG LARAMIE RIVER 

Near Glendevey .. Colo. 1911 
6657500 101 mi. 2 

Near Jelm, Wyo. 1911 
6658500 294 ml~ 

Near Woods, Wyo. 19 12 
6659500 434 mL2 

At Laramie, Wyo. 1933 
6660000 1071 mi.2 

At Two Ri \lers, Wyo. 1909 
6660500 1224 mi.2 

Near Elosler, Wyo. 
.2 

1973 
6661565 1790 ml. 

Near Lookout .. Wyo. 1913 
6662000 2174 mi.2 

LITTLE LARAMIE RIVER 

Near Filmore I Wyo. 1911 
6661000 157 mL

2 

At Two Rivers, Wyo. 1911 
6661500 376 mL2 

•••••• III1I1III11II 

- Complete Record " , 
III Partial Record 

, , , 
(usually lacking winter records) 

Monthly Winter Records 
Estimated by USGS 

Miscellaneous Measurements Only 
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permit number 8612 is known locally as the Lake Hattie Supply Canal No. 

1. In order to divert more water when it was available in the Laramie 

River, the Company obtained a permit to enlarge the Pioneer Canal from 

its point of diversion from the river to Sodergreen Lake. The permit 

(No. 2113 Enl, dated July 3, 1909) authorized enlarging the original 

canal. Both permits have been adjudicated. 

On May 11, 1908 the Company submitted its application for a permit 

to construct Lake Hattie Reservoir. The proposed dam was to be in 

Section 32, T.15 N., R.76 W., and the reservoir was estimated to have a 

capac i ty of 60,000 acre-feet. Th is app 1 i ca t i on was approved and was 

given permit number 1372Res. Later that year, the Laramie Water Company 

decided to change the location of the proposed dam to Section 26, T.15 

N., R.76 W., and in so doing develop more storage capacity. On 

September 18, 1908 they filed an application for a permit to enlarge the 

Lake Hatti e Reservoi r and were granted permi t number 1373Res. for a 

total capacity of 93,800 acre-feet. This right was adjudicated for 

68,500 acre-feet of active capacity according to Certificate of Record 

Book 40, Page 380. Notice of Completion of the reservoir was filed with 

the State Engineer December 4, 1912. 

On November 28, 1910 the Laramie Water Company filed for a permit 

to construct Lake Hattie Supply Canal No. 2 to divert water from the 

L itt 1 e La rami e Ri ver. Thi s app 1 i ca t i on was given permi t number 10363 

and has been adjudicated. On July 11, 1912 the Company obtained permit 

number 2720 Enl. which was to be an enlargement of Lake Hattie Supply 

Canal No.2. This enlargement was to be known as the Lake Hattie 

Highline ditch and was to receive water from the Little Laramie River by 

exchange from Lake Hattie Reservoir. Permit number 2720 Enl. expired on 

December 31, 1948 but the permit has not been cancelled. 

The outlet canal from Lake Hattie, known as Hattie Canal No.1, was 

granted permit number 8613 with a priority date of September 10, 1908. 

Thi s permi tis for secondary supply from the reservoi r to 54,256.01 

acres of lands specified in the application. This permit is somewhat in 

a state of limbo. A partial notice of completion of beneficial use for 

8,378 acres was received by the State Engineer on June 22, 1918. The 

permit expired for the remainder of the lands on December 31, 1915. A 
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revi ew of wh i ch 1 ands were covered by the pa rti a 1 not ice has not been 

made, but because that notice was filed, the procedures for cancellation 

have been complicated. However, it is recommended that permit number 

8613 be cancelled. 

The Wyoming Development Company (now the Wheatland Irrigation 

District) desired to supplement the water supply available from Sybille 

Creek with water from the Laramie River. To get the Laramie River water 

to district lands, a tunnel was constructed from the Laramie River to 

Bluegrass Creek. The priority date for the direct flow right through 

the tu nne 1 is 1883, (Terri tori a 1 ri ght, pri ori ty number 17). The 

Company subsequently constructed Wheatland Reservoir No. 2 on the 

Laramie River with a priority date of 1898 (Permit No. 1724). 

In 1929, an application was submitted for the Wheatland Reservoir 

No.3, permit number 4978Res. The dams for this reservoir were 

constructed, but the reservoir was not used for several years because of 

drought conditions. In 1973, interest in this reservoir was renewed. 
The water right was activated, and this reservoir has been used in 

recent years. Table 11-1 presents information on these and other 

selected water rights relating to the Lake Hattie Project. 

The Wheatland Irrigation District filed abandonment proceedings 

against the Lake Hattie Reservoir and on August 18, 1983, the Board of 

Control issued an order limiting the storage of water in Lake Hattie to 

elevation 7,263 feet. This order was appealed to the Supreme Court and 

the i r dec is i on upho 1 ding the abandonment was made in October 1985. 

Wheatland Reservoir No. 3 is junior to that portion of Lake Hattie 

Reservoir below elevation 7,263 feet, but is senior to a subsequent 

filing to enlarge Lake Hattie Reservoir. Wheatland Reservoir No.3 will 

have a significant impact on the availability of water for storage in 

Lake Hattie Reservoi r fi led on May 1, 1986. A new survey of the 

capacity of Lake Hattie made by WWC in 1986 showed that the capacity at 

which the original permit was abandoned is 28,426 acre-feet. The total 

capacity of the enlargement application is 69,000 acre-feet. 
The Wheatland Irrigation District filed a petition in 1980 to 

partially abandon the supply canals to Lake Hattie Reservoir. The 

Laramie Rivers Company in turn filed an abandonment petition for a 
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Table II-I. Selected Water Rights Relating to Lake Hattie Reservoir. 

Permi t Order Certificate Proof Priority 
Number Record Record Number Name of Facility Date CFS/AF Use 

1372 R 5/535 40/380 16003 Lake Hattie Reservoir 5/11/08 60,000 AF Irrig. 

1373 R 5/535 4/381 16004 Lake Hattie Reservoir 9/18/08 68,500 AF Irrig. 

8612 5/535 40/383 16006 Lake Hattie Supply 4/21/08 Not Spec. Supply Ditch 
Reservoir Canal #1 

2113 En 1 . 5/535 40/382 16005 Lake Hattie Supply 7/03/09 Not Spec. 
Canal #1, Enlargement 

10363 5/535 40/384 16007 Lake Hattie Supply 10/28/10 Not Spec. 
Canal #2 

2720 En 1 • Not Adj. Expired Lake Hattie Supply 7/11/12 Not Spec. 
12/31/48 Canal #2, Enlargement 

8613 Not Adj. Expired Hattie Canal #1 9/10/08 Not Spec. Sec. Supply 
12/31/84 (Secondary Supply) for 54,256 Ac. 

Terr #1 Dowlin 0/00/68 14.32 cfs 1 ,Mun., Mfg, 
D, Trans. 

Terr #6 Pioneer Canal and 4/19/79 71.43 cfs I rri g for 
Reservoir 443 AF 49,030 Ac. 

Terr #17 Tunnel Ditch, Tunnel 5/23/83 633 cfs I, D, Mun. 



Table II-I. Selected Water Rights Relating to Lake Hattie Reservoir (cont'd). 

Permi t Order Certificate Proof Priority 
Number Record Record Number Name of Facility Date CFS/AF Use 

Terr #25 Pioneer Canal 2nd 10/1/84 155.14 cfs Irrig 
Approp. 

Terr #66 Last Chance 
(now diverted thru 8/23/97 9.50 cfs Irrig, Stock 
Pioneer Canal) 

1724 11/74 R-1/282 23470 Wheatland Reservoir #2 1/29/98 98,934 AF Irrig, Dom. 

I--' 4978 R Not Adj. Wheatland Reservoir #3 5/31/29 40,872 AF 
0 



portion of the direct flow right of the Wheatland Tunnel (Priority No. 

17, Territorial). These petitions have not been considered by the Board 

of Control and it is believed an agreement for dismissal of both will be 

submitted to the Board early in 1987. 

While not directly a water right matter, the Laramie Rivers Company 

is also being sued due to flooding of some cabins along the shore of the 

lake. There was an error made when the U.S. Bureau of Land Management 

granted patents to summer home sites on the south shore of the lake, and 

when flood waters were diverted to the lake in 1983 the problem came to 

light. This lawsuit is pending. 

11.3 Diversion Potential 
This section discusses procedures used to estimate the amounts of 

water that would need to be passed by the diversion structure in order 

to satisfy prior downstream water rights and thus to estimate the 

potential for diversion. In addition to legal restrictions, the 

diversion potential is limited by the physical constraints within the 

system. Actual diversions will be restricted by capacities of diversion 

structures and delivery canals, and the availability of storage space in 

Lake Hattie. 

The amount of water that must pass by the diversion point is 

computed to be all senior downstream water right appropriation amounts 

less an estimate of irrigation return flows which would be available to 

satisfy those rights. Points of diversion and irrigated acreages for 

senior appropriations were obtained from the Tabulation of Adjudicated 

Water Rights of the State of Wyoming and from annual reports submitted 

by the Laramie River Water Commissioner (Wyo. State Engineer, 1981 and 

Wyo. Board of Control, 1966-1984). To simplify the procedures involved 

in calculating bypass requirements, diversions were grouped into three 

groups according to location of point of diversion. Return flows from 

Group 1 were available for use by diversions in Group 2 and those from 

Group 2 available in Group 3. Those from Group 3 are available to 

Wheatland Reservoirs. 
Although there are some fields on which alfalfa or small grains are 

cultivated and irrigated in the Upper Laramie River Basin, the acreages 
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are small compared to the predominant crops of grass, hay and pasture. 

For this reason, the total acreages listed in the Tabulation of 

Adjudicated Water Rights were assumed to be cultivated in grass, hay and 

pasture. The monthly consumptive irrigation requirements for grass, hay 

and pasture in the Laramie area were estimated using the Blaney-Criddle 

method (Trelease, et al., 1970). 

The length of the average growing season in the Laramie area is 

cons i de red to be 192 days, begi nni ng Apri 1 19 and conti nui ng through 

October 27 (Trelease, et al., 1970). For use in the operation model, 

the irrigation season was assumed to start April 19 and end September 

30. The last month of the growing season was eliminated from bypass 

requirement calculations since water is not diverted to Lake Hattie 

Reservoir in October and any bypass requirements would have no effect on 

the potential water supply to Lake Hattie. 

Return flows were estimated to be 75 percent of the difference 

between the diversion amount and the consumptive use. This procedure 

assumes that 25 percent of the difference will be consumed by 

non-beneficial uses, e.g. willows, bogged areas and deep percolation. 

This assumption is reasonable since the diversion ditches and irrigated 

lands are located close to the rivers. The return flow was assumed to 

enter the river in varying amounts throughout the year according to the 

percentage amounts given in Table 11-2. Note that the months are not 

defined by name, but represent the number of months following the 

diversion. The distribution was developed from estimates determined for 

several U.S. Bureau of Reclamation projects and as presented in the USBR 

Hydrology Manual (U.S. Department of the Interior, 1951). 

The storage right for Wheatland Reservoir No.2 (1898) and direct 

flow right for the Wheatland Tunnel diversion (1883) are both senior to 

Lake Hattie Supply Canal rights (1908 and 1910) and therefore affect 

both timing and quantity of the potential legal diversion to Lake Hattie 

Reservoir. Until Wheatland's storage right is satisfied, Lake Hattie 

is out of priority and no water may be diverted to it without 

concurrence of the Wheatland Irrigation District. Once Wheatland 

Reservoir No. 2 is full, Lake Hattie is no longer affected by 

Wheatland's storage right but becomes influenced by the Tunnel right. 
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Table 11-2. Percentage of Return Flow Entering Big and Little Laramie Rivers by Months Subsequent to 
Diversion. 

Months After Diversion o 1 2 3 4 5 6 7 8 9 10 11 Total 

Surface Water Return Flow 36 o 

Ground Water Return Flow 10 15 

o 

10 

o 

6 

o 

4 

Surface water return flows represent 36% of total return flow. 

Ground water return flows represent 64% of total return flow. 

o o 

4 3 

o 

3 

o 

3 

o 

2 

o 

2 

o 

2 

36 

64 

100 



Magnitude and timing of this influence is reflected in the bypass 

requirement calculations. In these calculations, diversions by the 

Wheatland Tunnel right were assumed to correspond to the largest Tunnel 

diversion on record. The diversion was proportioned such that 60 

percent of the Tunnel demands were met with Laramie River water while 

the remaining 40 percent were met with water from the Little Laramie 

River. These percentages were used because the contributing 

streamflows at Two Rivers (the confluence of the Big and Little Laramie 

Rivers) have historically followed this pattern. 

After determining senior downstream demands and calculating 

irrigation return flows, bypass requirements at the points of diversion 

for Lake Hattie Supply Canals No. 1 and 2 were developed for use in the 

operation model. Discussions of the determination of bypass 

requirements as they specifically apply to the Big and Little Laramie 

Rivers are included in the Level II report (WWC, 1986). 

11.3.1 Impacts of 1985 Supreme Court Decision regarding Lake Hattie 

Abandonment 

In October 1985 the Wyoming Supreme Court decided to abandon that 

portion of Lake Hattie Reservoir storage capacity above elevation 7,263 

feet. The Supreme Court recogn i zed the need requested by the Boa rd of 

Control to obtain an accurate survey of the reservoir basin below 7,263 

feet and remanded the case back to the Board until the Wheatland 

Irrigation District can supply the required survey. The Board of 

Control questioned the accuracy of the elevation-capacity data available 

heretofore. 

The new survey conducted by WWC in 1986 showed that the capacity of 

Lake Hattie Reservoir under its 1908 priority is 28,463 acre-feet. The 
Laramie Rivers Company refiled on the remaining 40,537 acre-feet of the 

reservoir on May 1, 1986. 

The major impact of the abandonment is that Wheatland Reservoir No. 

3, a storage facility with a 1929 priority for 90,000 acre-feet, will 

now be senior in priority to storage above 28,463 acre-feet in Lake 

Hattie Reservoir. This change in priority will necessitate storage 

accounting procedures for filling and withdrawing water from Lake 

Hattie. 
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11.4 Reservoir Demands 

Re 1 eases from Lake Ha tt i e Reservoi r wi 11 be made in response to 

demands for various purposes. At this time the only firm contract for 

utilization of the waters of Lake Hattie Reservoir is to the Wyoming 

Game and Fish Department (WGF). The WGF has purchased 600 acre-feet per 

year from Lake Hattie storage for transfer to Twin Buttes Reservoir. 

This transfer helps to maintain the water level in Twin Buttes Reservoir 

and provi des fresh wa ter to the 1 ake for wa ter qua 1 i ty contro 1 . A 

transfer to Twin Buttes Reservoir is made each year when the storage in 

Lake Hattie Reservoir is above the dead storage level. 

Other demands which may be placed on Lake Hattie storage include 

irrigation of land under the North Canal, supplemental irrigation 

supplies for lands irrigated under the Pioneer Canal, releases to 

Twe 1 vemi 1 e Lake, re 1 eases for ins tream flows on the La rami e River, 

exchange re 1 eases to the Whea t 1 and I rri ga t ion Di s tri ct, re 1 eases for 

industrial or power production, and possibly releases for the City of 

Laramie. For this study, the irrigation demands are used in order to 

estimate the yields from the reservoir. The utilization of Lake Hattie 

Reservoi r water for other purposes mi ght prove more des i rab 1 e. The 

choice of how the water can best be used will be determined later. 

In order to make reasonable estimates of possible irrigation 

demands, the number of irrigated or potentially irrigable acres under 

each of the cana 1 s was estimated based on persona 1 i ntervi ews wi th 

members of the Board of Di rectors of the Laramie Rivers Company and 

Pioneer Canal Company, along with private irrigators and land owners in 

the area. Maps showing locations and quantities of irrigated lands 

under the Pioneer Canal Company and the Laramie Rivers Company are shown 

on Plate 1. Plate 1 also delineates the boundary of the proposed Lake 

Hattie Irrigation District. 

11.5 Reservoir Yield 

For purposes of this study, average annual reservoir yield is 

defined as the average annual inflow to and available for storage in 

Lake Hattie Reservoir less average annual evaporation. The Lake Hattie 

Reservoir yield is variable depending on demands and operational 
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characteristics of the system to be adopted, but was estimated to be 

about 4,000 acre-feet per year based on only irrigation demand. 
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CHAPTER III 

OPERATING PLAN 

Lake Hattie, being an off-stream reservoir, does not provide 

automatic regulation of streamflow. In order to accomplish the desired 

benefits, an operating plan must be established which recognizes the 

limitations on supply and the various purposes to which the water might 

be placed. Because the project has the potential to be multipurpose, 

there are more operational alternatives than there would be for a single 
purpose facility. Lake Hattie Reservoir can provide benefits to: 

1. Agricultural Interests 

2. Game and Fish In~erests 

3. Recreational Interests 

4. Municipal Water Supply Interests 

5. Municipal and Rural Flood Control Interests 

6. Industrial and Power Production Interests 
A discussion of how each of these interests might be benefitted by the 
project is provided below. The interests are not necessarily mutually 

exclusive and in some instances there will be some synergism. 

111.1 Agricultural Interests 
Lake Hattie was originally conceived as a project to irrigate some 

59,000 acres of land. History has shown, however, that the water 
supplies available are subject to extended drought periods. There have 

been periods of up to ten years when no water was available. By 

improving the system, more water can be stored than was stored 
historically, however, studies performed for this investigation show 

there will still be extended periods when no water is available. 
Lake Hattie Reservoir has the possibility of providing an original 

supply of water to lands served by the North Canal. There are more 

acres whi ch can be served from the North Can a 1 than there is water to 

furnish the irrigation supply. For this study, a service area of about 
1,400 acres was identified. Because of the limited water supply, this 

area is probably the maximum for which water ought to be supplied on a 
sustained basis from North Canal. 
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Lake Hattie Reservoir water can also be furnished to the Pioneer 

Cana 1 by re 1 eas i ng wa ter to South Cana 1 wh i ch comi ngl es wi th Pioneer 

Canal for a short distance. This Lake Hattie water may irrigate lands 

now being served under the Pioneer Canal. Either directly or by 

exchange, the ent ire Pioneer Cana 1 has the potenti a 1 to be benefi tted 

from waters released from Lake Hattie Reservoir. As part of the 

rehabilitation program discussed herein, Lake Hattie water can be 

delivered back to the Laramie River. Thus, agricultural users along the 

La rami e River cou 1 d benefi t from the re 1 ease of storage wa ter back to 

the river, provided the use of the water were not owned by other 

interests. 

I f an exchange agreement can be worked out wi th the Wheatl and 

Irrigation District, that district might benefit because water stored 

higher in the watershed has greater potential for beneficial use. Also, 

the water surface area per increment of storage is less in Lake Hattie 

than for Wheatland Reservoir No.2 or No.3. Thus, the storage of an 

equivalent volume of water in Lake Hattie would result in less 

evaporation loss. 

111.2 Game and Fish Interests 

Lake Hattie is a popular fishing area in the Laramie Basin. The 

benefits of having a reservoir that is maintained at a reasonably full 

level are obvious. Withdrawals of water for irrigation will deplete the 

storage, but the improvements suggested for diverting water to the 

reservoir will increase the usability of the lake for fishing. In 

addition, the Wyoming Game and Fish Department has purchased 600 

acre-feet per year from Lake Hattie storage for transfer to Twin Buttes 

Reservoir, another popular fishing area. Lake Hattie water is delivered 

to Twin Buttes Reservoir in years when Lake Hattie Reservoir is above 

dead storage. Therefore, it is important to the Game and Fish 

Department and fishing interests that storage in Lake Hattie Reservoir 

be maintained at or above dead storage level. 
There ;s also the possibility as part of the rehabilitation program 

to return water to the Laramie River at times of the year when natural 

flow in the river is less than desirable for maintaining a fishery. The 
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water should be returned to the Laramie River via the South Canal. This 

would maintain a flow in the river through the Monolith Ranch recently 

purchased by the City of Laramie. The City has made a public fishing 

area along the river through their property. Obviously, with more water 

in the river below the mouth of South Canal there would be improved fish 

habitat. 

The Wyoming Game and Fish Department is also interested in the 

possibility of improving Twelvemile Lake for fishery. The current water 

in the existing lake has extremely high TDS (upwards of 75,000 ppm). 

The area surroundi ng the 1 ake has the capabi 1 i ty to store up to 4,000 

acre-feet, if desirable. Studies have shown that a water surface about 

22 feet above the current 1 eve 1 (the 1 ake is now about 12 to 16 feet 

deep) would provide about 3,000 acre-feet of water with a quality of 

about 5,000 TOS. Thus, if 3,000 acre-feet of relatively fresh water 

from Lake Hattie were added to Twelvemile Lake, the water quality could 

be suitable for fish. The lake would also require about 600 acre-feet 

per year to overcome evaporation losses. 

111.3 Recreational Interests 
In addition to the use of Lake Hattie and Twin Buttes Reservoirs 

for fishing, the lakes provide considerable recreation for boaters, 

scuba divers, etc. The improvements suggested for diverting water to 

Lake Ha tti e Reservoi r wi 11 increase the usabi 1 i ty of both 1 akes for 

recreation. 

111.4 Municipal Water Supply Interests 
Currently, the City of Laramie does not have a large storage 

reservoir for its water supply. A recent master water plan prepared for 

the City did not recommend utilizing Lake Hattie for this purpose. The 

plan was prepared prior to this current study, and with the 

rehabilitation work suggested, the City might want to review this 

possibility. 
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111.5 Municipal and Rural Flood Control Interests 
The flood of 1983 raised the level of conscientiousness of the 

residents of Laramie and Albany County to the problems of flooding. 

Through the cooperation of the Laramie Rivers Company, Lake Hattie was 

utilized to reduce flooding along the Laramie River during the spring 

runoff in 1983. Even though the fac i 1 it i es were not en 1 a rged, the 

diversion of even 700 cfs from the Laramie River at the time of high 

discharge was of benefit. With enlarged and improved diversion canals, 

the flood control benefits will be greater. 

111.6 Industrial and Power Production Interests 
Ideas have been expressed that Lake Hattie could provide storage of 

water which could be used by some industry, probably located along the 

Laramie River. Water would be released back to the river for withdrawal 
at the industrial site. It might also be feasible to pipe the water to 

the point of use. 
Power production could be accomplished by a steam-power plant at or 

near the lake. It might also be possible to release water to the 
Laramie River for withdrawal at some point downstream. Small hydropower 

units might be worth investigating at various locations along the supply 

canals, at the dam outlet, and at the discharge point of the South 

Canal. 

111.7 Operating Plan 
While it may not always be possible to satisfy all interests, an 

operating plan should attempt to provide guidelines which will fulfill as 

many worthwhile interests as possible. The operating scenarios 

discussed in the Level II report were predicated on emphasizing 
agricultural interests, and more particularly the irrigation of lands 

under North Canal. This mayor may not be the best use of Lake Hattie 
Reservoir. However, the selection of what is "best'l must await further 

input from all interested parties after full and open discussion and the 

formation of an Irrigation District. 
Some general operating criteria are presented below. Specific 

criteria designed to accommodate certain interests are also furnished. 
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At the beginning of each water year (October 1) an accounting of 

storage in Lake Hattie and Wheatland No.2 and No.3 Reservoirs is made. 

Forecasting procedures developed by the Soil Conservation Service is 

utilized to estimate the streamflow expected at the Woods and Filmore 

gages. It is the goal to fill all reservoirs by the end of June. The 

operating plan provides that as much of the flow in the Big and Little 

Laramie Rivers as possible, recognlzlng the constraint that prior 

downstream water rights must first be satisfied, would be diverted to 

Lake Hattie Reservoir. Prior rights include storage of water in 

Wheatland Reservoir No.2, which is prior to the 1908 water right for 

Lake Hattie, and Wheatland Reservoir No.3 which is prior to the 1986 

water right for Lake Hattie. 

111.7.1 Agricultural Interests 

The operating plan for agricultural interests under the North Canal 

and Pioneer Canal will follow the basic plan discussed above. The only 

variables not determined at this time are the amount and location of 

the demands. The opera t ion stud i es presented in th is report i nd i ca te 

that there is limited water supply available for sustained release. A 

sensitivity analysis was not attempted in this study in order to define 

the maximum number and location of acres of land which might be 

irrigated from Lake Hattie. Some discussion with the irrigators would 

help to accomplish this. Questions that should be answered include, for 

example, should the water be furnished lands under the North Canal only, 

Pioneer Canal only, or to both? What shortages would be acceptable, 

both wi thi n anyone year and over a peri od of years. Woul d it be 

acceptable to provide water to some lands only during years of abundant 

supp 1 y and thus determi ne the acreage to be served wa ter on a yea r by 

year basis? If this plan is adopted, an estimate of the quantity of 

irrigation water available would be made using the April 1 forecast of 

runoff. If there is enough supply, irrigators under the Pioneer and 

North Canals would be advised as to the quantity they might expect and 

they could plan accordingly. The Directors of the Lake Hattie 

Irrigation District will have significant input to this decision. 
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The operati ng plan to benefi t water users on the La rami e Ri ver 

from Lake Hattie Reservoir rehabilitation is similar to that for the 

Pioneer Canal, except that the demands would be tied to various water 

ri ght pri ori ti es. By exchange, users upstream from the mouth of the 

return canal can also benefit. 

The possibility exists to store some of the water which would 

accrue to Wheatland Irrigation District (WID) in Lake Hattie. This 

would necessitate an agreement among the WID, the owners of Lake Hattie, 

and the State Engineer's Office establishing an ownership accounting 

procedure for storage in Lake Hattie Reservoir. The operating plan 

provides that the potential for filling Wheatland No.2 Reservoir will 

be evaluated in April of each year based on the April 1 forecast of 

flows in the Big and Little Laramie Rivers. Water which normally would 

be bypassed to satisfy Wheatland's storage rights might be diverted to 

Lake Hattie and retained for release to Wheatland on demand later in the 

season. Accounts of ownership of the water stored would be established. 

If Wheatland Reservoir No.2 ownership does not fill, water will be 

released back to the river on request of the Wheatland Irrigation 

District. If Wheatland Reservoir No.2 physically fills, the water in 

storage becomes Lake Hattie water within the limitations of its water 

rights. 

111.7.2 Game and Fish Interests 

It is recognized that Lake Hattie Reservoir provides significant 

benefi ts for fi s hi ng. These benefi ts cu rrent 1 y accrue from fi s h i ng on 

the lake and fishing on Twin Buttes Reservoir. In the future, if water 

were released to the Laramie River through South Canal, there could also 

be improved fishing in the Laramie River and possibly Twelvemile Lake. 

I n order to prov i de a 11 of these benefi ts, it wou 1 d be neces sa ry to 

maintain Lake Hattie Reservoir above dead storage level at all times. 

The operating plan will provide an estimate of the amount of water 

which can be released back to the Laramie River during the low flow 

period of July, August, and September and still keep the reservoir above 

dead storage. The desirable level of flow in the Laramie River between 

the Laramie City Park at the Monolith Ranch and below the City, would 
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need to be determi ned. When the na tura 1 flow of the La rami e River in 
this reach drops below the desired flow amount, water would be released 

from Lake Hattie to supplement the natural flow. Over a season the 

supplemental water released might approach average yield of the 

reservoir. 
Water released from Lake Hattie Reservoir for enhancement of the 

fishery in the Laramie River would utilize the South Canal. By 

utilizing the South Canal, the water is placed in the river as high as 
possible and would thereby provide irrigation, instream flow, and 
fishery benefits to the greatest extent. The water would be in the 

river above the proposed city park at the Monolith Ranch. 

111.7.3. Recreational Interests 
There is some difficulty in separating recreation from fishing, but 

for purposes of this discussion, recreation includes, boating, 

picnicking, scuba diving, etc. To maximize the recreational benefits of 
Lake Hattie Reservoir, the lake should be maintained at a reasonably 
full condition and should not fluctuate greatly during the recreation 

season. The operating plan for recreation would provide that the 
reservoir level be maintained as high as possible as least through Labor 

Day. Releases would be made only to maintain Twin Buttes Reservoir 

since this contract is in existence. 

111.7.4 Municipal Water Supply Interests 
The operating plan for municipal water interests would be very 

similar to that for agriculture, because the major municipal water 

demand from storage will be for lawn watering. The City of Laramie owns 

the first water right on the Laramie River. However, to make use of the 
right for municipal purposes within the City, the Board of Control must 

agree to a change in type of use, place of use and, likely, point of 
diversion. It might be possible that through the provision for storing 
direct flow discussed above, the City could beneficially use Lake Hattie 
for regulatory purposes. 
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111.7.5 Flood Control Interests 
The operating plan for flood control would be heavily dependent on 

snow forecasts. If the April 1 forecast indicates flooding might occur, 
storage space would need to be provided in Lake Hattie. Releases should 

be scheduled such that reservoir capacity would be available when the 

runoff in the Laramie River at the Pioneer Enlargement Canal headgate 

approaches 2,000 cfs. With storage capacity available, diversions from 

both the Big and Little Laramie Rivers to Lake Hattie can take place. 
After flood runoff has been stored, the water may be released back 

to the Laramie River in order to evacuate the reservoir in preparation 

for the next flood season. If the storage of water is in priority, the 
water can be released for any other purpose. If storage took place out 

of priority, the water would need to be returned to the river as 

requested by the proper holder of senior water rights. 

111.7.6 Industrial and Power Production 
At this time, the needs of industry and a power plant are not 

defined. It is likely that because these uses would require an assured 

supply of water, these uses would not be compatible with some of the 
other uses discussed above. 

111.7.7 Joint or Mutual Interests 
Obviously there can be operating plans developed which will provide 

for joint use of the Lake Hattie Reservoir. The task now before the 
potential beneficiaries will be to select the combination of interest 
that should be accommodate. 

111.8 Project Configurations and Cost Estimates 
To assist in the effort to select the combination of interests 

which will be accommodated, economic considerations must be evaluated. 

A discussion of the costs associated with various combinations is 
presented below. The cost estimates presented are based on the best 

information available but are not based on survey information or 
geotechnical data. At this level of investigation a reasonable value 

for contingencies is 30 percent. The costs which are shown in Table 

111-1 include this amount. 
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Table III-I. Total Construction Costs of Units. 

* Unit Size Cost Size Cost 

Pioneer Enlargement Canal 1,000 cfs $ 30,700 1,500 cfs $ 88,600 

Supply Canal No. 1 1,000 cfs $ 122,600 1,500 cfs $ 171,000 

** Supply Canal No. 2 90 cfs $ 150,000 500 cfs $ 443,100 

Lake Hattie Outlet Works 250 cfs $ 147,600 500 cfs $ 173,000 

Hattie Outlet Canal 250 cfs $ 600 500 cfs $ 1,300 

N North Canal 50 cfs $ 6,500 250 cfs $ 19,600 
U1 

South Canal 250 cfs $ 593,600 500 cfs $ 1,065,200 
160 cfs $ 419,500 

South Canal to Pioneer 250 cfs $ 122,200 500 cfs $ 196,400 
160 cfs $ 119,700 

South Canal, Pioneer to River 250 cfs $ 471,400 500 cfs $ 868,800 
160 cfs $ 299,800 

* ** Total cost estimates 30% contingency. 
No detailed estimate made in report. 



111.9 Flood Damage Estimates 

Damages were documented for Albany County and the City of Laramie 

Governments during flooding which occurred in early June, 1983. The 

natural level of flooding associated with these damages was equivalent 

to river flows of a 20 year flood below Pioneer Enlargement Canal and a 

33 year flood through Laramie. Diversion of about 800 cfs into Lake 
Hattie through the Pioneer Enlargement Canal resulted in these flows 

being reduced to the 13 and 20 year (3,100 and 2,570 cfs) flood levels, 

respectively. These flows were used as a basis for damage correlations 
with other flow levels. 

Albany County spent about $15,800 for private contractor assistance 

(A 1 bany County Cl erk, Records, September 6, 1983) and an addi ti ona 1 

$17,000 in direct labor, overtime, equipment costs and materials (County 

Road & Bridge Department, Director, 1985). The City of Laramie also 
spent about $2,900 for direct labor and materials during this flood 

(Assistant City Manager, November, 1985). These damage estimates may be 
expressed in 1985 dollars using the Consumer Price Index change of 7.44 

percent which results in damages for Albany County of $35,200 and the 
City of Laramie of $3,100. 

There are no records of losses sustained by private individuals in 

the floodplain in either the county or city. Indirect methods of 
assessing the value of losses to these individuals were employed for 

both city residents and agricultural operations. Two houses in Laramie 
are in the 100 yea r fl oodp 1 a in. The records of the Federa 1 Emergency 

Management Agency (FEMA) indicate a statewide five year average of 
claims under the flood insurance program was $4,880 per residence in 

1983 dollars. Assuming this loss level, residents of Laramie 
potentially incurred $9,760 of damages from the 1983 flooding. The 1985 

value of these damages would be $10,500. Additional interviewing 
indicates that this estimate would have been the maximum direct plus 

indirect damages that occurred in 1983. 

Placing a value on physical damages incurred by agricultural 
operations along the Big Laramie is more speculative. However, damages 
reported to the Albany County Commi ss i oners i ncl uded two homes whi ch 

were flooded, two more within inches of flooding, two damaged bridges, 
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irrigation structures washed out as well as ditches, roads, fences, and 

river banks. The meadows and homes saved from flooding due to water 

being diverted into Lake Hattie was considered to be an "inestimable" 

value (Albany County Clerk Records, March 24, 1984). 

Agricultural land subject to flooding along the Laramie River is 

compri sed of pas ture, nat i ve, improved, and a 1 fa 1 fa hay meadows; and 

farmsteads. Historical records of actual values of losses incurred 

through damages such as those discussed above are not available for 
Albany County. In order to estimate flood damage benefits from the 

project, it is necessary to assume damage values experienced in actual 

Wyoming flooding. 
Two of the most completely documented Wyoming floods from an 

economic view occurred in agricultural areas with similar cropping 

patterns to those along the Laramie River. They were the 1971 snowmelt 
flood i ng along the Bea r River in southwes tern Wyomi ng and the 1984 

flooding along Savery Creek and the Little Snake River in southcentral 

Wyomi ng. Damage assessments were comp 1 eted by each rancher along the 
Little Snake River reflecting land damages from erosion and silting; 

crop losses, irrigation damage; fence losses; structures; livestock, 

feed, seed, and fertilizer losses; operational losses; river and stream 
bank work, and canal repairs. Flood damages in the Little Snake Valley 

were estimated to be about $111 per acre of $0.0098 per cfs per acres. 

The 14,000 cfs peak associated with these damages has been estimated to 

be about 500 year flood level for the Little Snake River. 

Snowmelt runoff in 1971 caused an estimated $179,000 in 
agricultural damages along the Bear River above Bear Lake according to 

the Corps of Engineers (1972). This report indicated the flow levels 

associated with reported damages were between 2,400 and 2,950 cfs along 
a floodplain made up of pasture; native, improved, and alfalfa hay 

meadows; and farmsteads similar to those along the Laramie River. The 
damages associated with these flow levels are assumed to be consistent 
wi th those wh i ch mi ght be expected from simi 1 a r flows in the La rami e 

River. The 1971 flows in the Bear River are about the same as that 
experienced in the study area during 1983. The damage per acre reported 

by the Corp of Engineers report would be about $31 per acre in 1985 
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dollars for the 20 year flood level or $0.0094 per cfs per acre. The 

acreage within the 100 year floodplain along the Laramie River is 

estimated to be 5,250 acres. Thus the damage estimate for a 20 year 

flood at $0.0096 per cfs per acre average of the two historic damage 

relationships can be valued at $175,000 in 1985 dollars along the 

Laramie River. A similar per cfs per acre damage would be experienced 
by the ranchers along the Little Laramie River. More interviews are 
suggested to help quantify the total damages and benefits associated 

with the Lake Hattie Reservoir Project. 

111.10 Flood Benefit Estimates 
Average annua 1 los ses along the La rami e River in both pub 1 i c and 

private categories were estimated using a damage-flood frequency 

integration technique which incorporated historical damages, flood flow 

1 eve 1 sand flood frequency of occurrence. These average annua 1 los s 

estimates were prepared both with and without the project. The 

difference between these estimates is interpreted as the flood reduction 

benefit. Table 111-2 shows the average annual damage reduction to be 
about $12,633 with a 1,500 cfs canal when estimated agricultural losses 

are included. When the analysis is based only upon losses estimated 

within Laramie and the county government, the average annual damage 
reduction would be about $2,389 with a 1,500 cfs project. 

The present value of these benefits assuming a 4 percent interest 
rate and a 50 year project life is also given by Table 111-2. These are 

about $251,400 when agricultural benefits are considered. The 
procedures used for the revised benefit estimates are basically the same 

as those presented in Appendix 0 of the March 14, 1986 report. Only the 
equations in the computer program have been revised. 
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Table III-2. Laramie River Flood Plain Damage Reduction Benefits. 

1985 Dollars 
Project Annual 
Canal Damage Present 

Capacity Beneficiaries Benefits Value 

1500 Agricultural Operations $ 10,244 $200,072 

Albany County Government 1,842 39,561 

Laramie Residents and 
City of Laramie Operations 547 11,759 

Total Benefits $ 12,633 $251,392 

wlo Agricultural Operations $ 2,389 $ 51,320 
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111.11 Game and Fish and Recreation 

The Wyoming Game and Fish Department completed a Level II evaluation 

of the Lake Hattie Rehabilitation Project in September 1986. Their 

report is attached hereto as Appendix I. Basically, they show that if 

the reservoirs and associated waters were managed for optimum fisheries 

and recreational benefits, the annual economic values would be: 

Lake Hattie $ 410,000 

Twin Buttes 680,000 

Gelatt 
Twelvemile 

Laramie River 

120,000 
680,000 

400,000 

$2,290,000 
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CHAPTER IV 

CONCLUSIONS AND RECOMMENDATIONS 

IV.l Conclusions 

On the basis of the information set forth in this and the Level II 

report, it is concluded that: 

1. The Lake Hattie Reservoir system is in need of rehabilitation. 
The important segments of the rehab i 1 ita t i on work inc 1 ude the supply 

system, the Lake Hattie Outlet works, and the delivery system. The 

final selection of sizing and thus cost must await public discussion and 
commitment. It is considered critical for any and all future operation 

schemes that the outlet works be repaired and that provision be made to 

return water from the reservoir to the Laramie River. 
2. Water supply is limited and therefore all proposed 

developments cannot be accommodated to their desired limits. The 
decision of the Wyoming Supreme Court which abandoned a portion of the 

reservoir capacity will further limit the development potential. 

Interests which need to be considered include (not necessarily listed in 

order of importance): 

a) Agriculture 

b) Game and Fish 

c) Recreation 

d) Municipal Water Supply 

e) Flood Control 
f) Industrial and Power 
3. For purposes of discussion, a project configured to furnish 

agricultural water was investigated in this report. It is recognized 
that this project configuration may not be the one finally selected for 

construction. 

There is not enough firm water supply to provide for a large 
irrigation project wholly dependent on reservoir water. Possibilities 

do exist for the development of a limited number of acres of newly 
irrigated land, for providing supplemental supply to lands currently 

irrigated under the Pioneer Canal or even on the Laramie River, and for 

cooperation with the Wheatland Irrigation District. 
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The study shows that the reservoir yield might average about 4,000 

acre-feet per year but there wou 1 d be extended peri ods when no wa ter 

would be available. In order to determine whether the idea merited 

further consideration, a scenario was investigated wherein direct flow 

water rights diverted in priority by the Pioneer Canal but in excess of 

their consumptive irrigation requirements was stored in Lake Hattie 
Reservoir. The reservoir yield under this scenario would increase 

dramatically up to an average of about 16,000 acre-feet per year. It is 

recognized that Wyoming Law permits such storage, but only if no other 

appropriators are injured. No storage of direct flow under the 
prov is ions of th is 1 aw has ta ken place in Wyomi ng even though the 1 aw 

has been in existence for several years. 
4. The reservoir could provide significant benefits to game and 

fish and recreational interests. These benefits would be from reservoir 

fishery on both Lake Hattie and Twin Buttes and on a proposed Twelvemile 
Lake and on the Laramie River where enhanced instream flows could be 

provided. 
5. The potential for municipal water storage is limited, but the 

City of Laramie should be cognizant of the possibility and should 

consider it further in their long range plans. 
6. Lake Hattie Reservoir can provide significant flood reduction 

benefits to Albany County with limited benefits to the City of Laramie. 

7. Potential industries or power plants might be interested in 
the storage capabilities of Lake Hattie. Some preliminary thoughts and 

interest have been expressed, but nothing is firm at this time. 

8. The operating plan and selection of segments of the project 

need to be widely discussed among the potential beneficiaries. 
Depending on the plan chosen, construction costs could vary between 

about 1 to 2 million dollars. 
9. Further investigations should be made to more accurately 

determine the costs associated with rehabilitating the Lake Hattie 

irrigation system. Field surveys should be made of the canals, 
especially the South Canal in the Meeboer Lake area. A more detailed 
evaluation should also be made to determine the best method of handling 

the erosion problems on the two supply canals. 
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10. Geotechnical evaluations should be made at the Lake Hattie 

Outlet Works, the diversion structures and the bifurcation structures. 

Also, the stability of Lake Hattie dam under a rapid drawdown condition 
needs to be evaluated. 

IV.2 Recommendations 

It is recommended that the Lake Hattie Irrigation District be 

formed. The outside boundary of the District should contain all lands 

covered by the initial water rights for the Pioneer Canal and the lands 

to be irrigated under the North Canal. Land currently irrigated or with 

current certificates within the boundaries of the District are shown on 
Plate 1. The lands which can be benefitted by Lake Hattie Reservoir and 

which desire to be within the District will be determined before the 
petition for formation is submitted to the Court. 
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INTRODUCTION 

As part of the Lake Hattie Level II Rehabilitation Project, the Wyoming 
Water Development Commission requested analysis of the fisheries benefits and 
costs associated with Lake Hattie and appurtenant systems. This report presents 
an analysis of fisheries under current, worst case and best case conditions. 
Analyses are based on the best information currently available to the Game and 
Fish Department; however, some unknown degree of uncertainty exists with both 
the use estimates and economic values presented. Information reported does pro
vide an indication of the importance of the fishery associated with the Lake 
Hattie water supply system. Refinement of the information reported is recom
mended if this project proceeds to Level III. For consistency, economic values 
follow the procedure used by t~e Wyoming Game and Fish Department for the Deer 
Creek and Sulphur Creek Water Development Commission projects in 1984 with con
sumer price index updates. Substantial public recreation and economic benefits 
result from Wyoming Game and Fish Department management of reservoir fisheries 
statewide. Reservoir fishery management, however, typically results in a net 
loss of revenue to the Wyoming Game and Fish Department. 

I. Analysis ~ Current Situation 

Estimated annual fishing pressure and other recreational use benefits 
generated under the current management sys tem are: 

Annual Other Other 
Fishing Recreation Fishin~ Recreation 

Waters Pressure 1 Use 2 Value Value 3 

Lake Hattie 7,855 3,612 $235,650 $108,360 
Twin Buttes 14,710 6,766 441,300 202,930 
Gelatt Lake 3,328 633 99,840 18,990 
Laramie River4 885 885 26,550 26,550 
Twelve Mile Lake 0 0 0 0 

TOTALS 26,778 11,896 $803,340 $356,880 

See Appendix A for source of estimates. 
2 From Wyoming Game and Fish (1984) based on car counter estimates. 
3 Calculated by multiplying fishing pressure and use estimates by $30.00, 

updating the figure used for 1984 Water Development Commission projects by 
the consumer price index, modified from Miller and Hay (1984) and Sorg et 
a 1. (1984). 

4 Estimated at 50 fishermen per mile annually for 17.7 miles of river below 
south canal through Laramie city limits. 

Public benefits for Sodergreen Lake or Porter Lake are not included. 
Sodergreen Lake has no legal public access. Sodergreen Lake is a put and 
take fishery because of shallow depths, low productivity, and a high water 
exchange rate each year. Porter Lake provides no fishery and offers only 
limited fishery development potential. 
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The estimated 1985 cost to the Wyoming Game and Fish Department of fish 
stocking and management is summarized below: 

Hattie Twin Buttes Gelatt 

Fish Stocking 1,1072 lbs $29',710 1,800 lbs $4,806 1,200 lbs $3,204 
Years Average 1979-84 1973-84 1980-85 

Management 10 days 1,000 10 days 1,000 4 days 400 
Water Charges none 600 af 2,550 none 
Lease Charges none none 250 
T.oL le t Pumping 900 900 300 
Trash Pickup 100 100 50 
Road Grading $70/hr 140 140 70 
Maintenance 500 500 100 

TOTALS $32,350 $9,996 $4,374 

Fishing licenses generated $.66/fishing day to the Wyoming Game and Fish 
Department in 1985. At this rate, management expenditures for Lake Hattie, 
Twin Buttes and Gelatt Lake resulted in a cost to this Department of $2. 73 
for each dollar generated by license revenue. 

II. Analysis of the Worst Case Situation if Lake Hattie and associated 
canals become inoperable: 

A gradual loss of the fisheries in Lake Hattie, Twin Buttes, and Gelatt Lake 
would occur as the water levels recede. Evaporation and seepage loses are 
estimated to be three vertical feet per year on the Laramie Plains. 

Gelatt Lake: This lake is about eight feet deep and would winterkill 
annually if no water seeps in each year from the North Canal. 

Twin Buttes: This lake has a maximum depth of about 30 feet. At approxima
tely 20 feet of depth the lake would not support trout because of the high 
total dissolved solids that accumulate as the water evaporates. This 
fishery would be lost in about three years if no water is added. 

Lake Hattie: This lake has a maximum depth of about 45 feet below the 
outlet works. After five years with little water added from 1965 to 1969 
the lake level receded to a point where only a portion of the lake west of 
the narrows supported a fishery. It was estimated that in five more years 
without a water supply, the lake would not support a fishery. 

Laramie River: The fishery would suffer from continued high flows during 
the spring runoff. The detrimental flood flows would continue and the trout 
habitat would continue to be degraded. 

Summary: If no water were delivered to Lake Hattie, Gelatt, and Twin Buttes 
Reservoir for ten years, the entire present fishery, including public 
fishing values estimated at $803,340 and other public recreational values 
estimated at $356,880 would be lost. The $46,720 cost of operating these 

-2-



reservoir as fisheries would not be spent by the Game and Fish Department; 
however, local demand for fishing opportunity would continue. Increased 
demand on other nearby waters and decreased public satisfaction would 
result. The Laramie River would continue to be degraded by high spring 
flows. Fishing pressure and benefits attributable to the Laramie River 
would continue at current levels. 

III.Analysis of Best Case Situation if Lake Hattie and associated waters 
were managed for optimum fisheries and recreational benefits. 

A. Lake Hattie 

1. Assumptions: A minimum pool of water would be maintained for fisheries 
and recreation that would include all water below the present outlet 
gates. Public access to all Laramie Rivers property around the lake 
would be guaranteed to the public. Additional recreational facilities, 
consisting of another concrete boat ramp, two additional toilets, and a 
graveled road (meeting county specifications) below the dam to gain 
access to the Bureau of Land Management ground on the northeast corner 
of the reservoir would be built. The lake level would fluctuate at 
least five feet each year to supply water for Twin Buttes, Twelve Mile 
Lake, and a flow release to the Laramie River. 

2. Costs: Western Water Consultants (1986) estimate it would cost about 
$1,338,600 to make repairs to Lake Hattie and associated canals to 
maximize public recreation interests. Costs are estimated at $100,000 
for an additional boat ramp, $30,000 for two toilets and $50,000 for a 
road below the dam. An annual cost of $32,950 for fish stocking and 
management would be incurred by the Game and Fish Department. 

3. Use Estimates: These improvements are estimated to result in a 10% 
increase in fishing use and a 15% increase in other recreational uses 
such as sailboating, wind surfing, scuba diving, boating, swimming, 
bird watching, etc. Wind surfing use has been increasing at a dramatic 
rate the past several years because of its popularity in this reliably 
windy area. 

8,640 + 10% 
3,612 + 15% 

4. Economic Value: 

9,504 X $30.00 
4,154 X $30.00 

TOTAL 

B. Twin Buttes 

9,504 fishermen days per year 
4,154 other recreational use days per year 

$285,120 for fishing per year 
124,620 for other recreational use per year 

$409,740 annually 

1. Assumptions: Maintenance of a maximum permitted water elevation of 
7,250 feet above sea level is assumed. There would be no changes in 
the management of the lake, and no additional recreational facilities 
would be built. 
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2. Costs: The costs would not change from those now occurring. This 
amounts to a total of $9,960 each year, as found in the present analy
sis. 

3. Use Estimates: Fishing and other recreational uses will probably 
Lncrease about 5%. 

14,710 + 5% 
6,766 + 5% = 

15,446 fishermen days per year 

4. Economic Value: 

15,446 X $30.00 
7,104 X $30.00 

TOTAL 

C. Gelatt 

7,104 other recreational use days per year 

$463,365 for fishing per year 
213,129 for other recreational use per year 

$676,494 annually 

1. Assumptions: No changes in use or management would occur. 

2. Costs: The annual cost of $4,374 now occurring would still be valid. 

3. Use Estimates: No increase in use would occur. 

3,328 + 0% 
633 + 0% = 

3,328 fishermen days per year 

4. Economic Value: 

3,328 X $30.00 
633 X $30.00 

TOTAL 

D. Twelve Mile Lake 

633 other recreational use days per year 

$ 99,840 for fishing per year 
18,990 for other recreational use per year 

$118,830 annually 

1. Assumptions: Public agency acquisition of the land around the lake is 
assumed; however, the present owner may not wish to sell this land. 
Purchase of 3,000 acre-feet of water from Lake Hattie and transfer to 
Twelve Mile Lake are assumed. A 300 acre lake could be maintained by 
the addition of 600 acre-feet of water per year. The same stocking 
strategy and management that is now occurring at Twin Buttes would work 
at Twelve Mile Lake. Two boat ramps, two toilets, access roads, and 
water control headgates would be built. 
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2. Costs: 

a. Development costs - preliminary estimates 

1. Land purchase 400 acres @ $700/acre $280,000 
2. Large headgate & spillway 60,000 
3. Two boat ramps 60,000 
4. Two toilets 30,000 
5. Graveled roads and cattleguard 15,000 
6. 3,000 acre-feet of water @4.25/acre-foot 12,750 
7 • Signs 1 ,500 

Total $459,250 

b. Annual management costs same as Twin Buttes Reservoir now. 

$9,960 

3. Use Estimates (same as Twin Buttes) 

15,446 fishermen days per year 
7,104 other recreational days per year 

4. Economic Value: 

$463,365 for fishing per year 15,446 X $30.00 
7,104 X $30.00 

Total 
213,120 for other recreational use per year 

$676,485 annually 

E. Laramie River 

1. Assumptions: River flow of 57 cubic feet per second (1/3 of average 
daily flow of Laramie River) would be maintained from July 15 to 
October 15 of each year by releasing water out of Lake Hattie and into 
the Laramie River through the south canal. Note that this is a recon
naissance level flow recommendation. If this project proceeds further, 
a detailed instream flow study should be conducted to refine this flow 
recommendation. Approximately 17.7 miles of river below the south 
canal and through Laramie would be enhanced (32% public and 68% private 
land). This would require from 9,000 to 10,000 acre-feet of spring 
runoff water to be temporarily stored in Lake Hattie and released 
during the above time frame each year. Assumption is made that the 
Game and Fish Department will improve the trout habitat on the Monolith 
Ranch so that a potential standing crop of 120 pounds per acre of trout 
is present. Harvest of 50% of this standing crop is reasonable. The 
average fishermen takes 2.25 trout per trip that weigh an average of 
0.50 pounds. Since the average width of the Laramie River is about 70 
feet there are 8.5 acres of standing water per mile of river. Fishermen 
use can now be estimated by the following calculations: 
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8.5 acres/mile X 120 pounds/acre = 1,020 pounds trout per mile 
1,020 pounds trout/mile X 50% removal = 510 pounds trout caught per 

mile 
510 pounds trout/mile caught X 0.50 pounds each 1,020 trout caught 

per mile 
1,020 trout divided by 2.25 trout per fishermen 453 fishermen per 

mile 

Fishermen use will increase from 50 to 500 fishermen days per year per 
mile on this section of river with the improvements. Another 47 catch 
and release fishermen per mile-could be expected. The potential to 
support 500 fishermen per mile seems reasonable, as similar use now 
occurs at Woods Landing. Fisherman use of the Laramie River from 
Laramie to Wheatland 13 will probably not change much because of high 
water temperatures and poor habitat conditions. 

2. Costs: 

a. Development costs - preliminary estimates 

1 . Habitat development 3.5 miles 
2. Toilet 
3. Three years of fish stocking 3,000 catchables 
4. Two gaging stations on Laramie River 
5. Weir on south canal at mouth of Laramie River 

b. Annual Maintenance 

1 • 
2. 
3. 

Management activities, 10 days 
Maintenance activities, 10 days 
Toilet pumping 

3. Annual Use Estimates: 

$50,000 
15,000 
12,000 
50,000 
15,000 

1,000 
1,000 

200 

a. Fishing pressure 17.7 miles x 500 8,850 fishermen days per 
year 

b. Other use = 50% of fishermen use 4,425 

4. Annual Value: 

a. 
b. 

8,850 X $30.00 
4,425 X $30.00 = 

Total 

$265,500 for fishing per year 
132,750 for other recreational use per year 

$398,250 annually 
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F. Summary of Benefits and Costs for Best Case Scenario 

BEST CASE BENEFITS SUMMARY (YEARLY) 

Other 
Fishing Recreational Fishing 

Water Pressure Pressure Value 

Lake Hattie 9,504 4,154 $285,120 
Twin Buttes 15,446 7,104 463,380 
Gelatt 3,328 633 99,840 
Twelve Mile Lake 15,446 7,104 463,380 
Laramie River 8,850 4,425 265,500 

TOTALS 52,574 23,420 $1,577,220 

BEST CASE COSTS SUMMARY 

Development Costs 
Lake Twin 

Costs Hattie Buttes Gelatt 
Laramie 

River 

Dam and Canals $1,338,600 
Habitat Improvement 
Gages and Weirs 
Boat Ramp 100,000 
Toilets 30,000 
Roads 50,000 
Fish Stocking (Three Years) 
Land Purchase (400 Acres & Fencing) 
Headgate and Spillway 
Water (Initial Filling) 
Signs 

TOTALS $1,518,600 
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50,000 
65,000 

15,000 

12,000 

200 

$142,200 

Other 
Recreation 

Value 

$124,620 
213,120 

18,990 
213,120 
132,750 

$702,600 

Twelve 
Mile Lake 

60,000 
30,000 
15,000 

280,000 
60,000 
12,750 

1,500 

$459,250 



Yearl~ Costs 
Lake Twin Laramie Twelve 

Costs Hattie Buttes Gelatt River Mile Lake 

Fish Stocking 29,710 4,806 3,204 none 4,806 
Management 1,000 1,000 400 1,000 1,000 
Water 2,550 2,550 
Lease 250 
Toilet Pump 1,500 900 300 200 900 
Trash Pickup 100 100 50 100 100 
Road Grade 140 140 70 by city 140 
Maintenance 500 500 100 1,000 500 

TOTALS $32,950 $9,996 $4,374 $2,300 $9,996 
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Fishing pressure estimates. 

Census 
Water Year Period 

Hattie 1982 Apr-Nov 
1978 May-Aug 

Appendix A 

Type 
Census 

Programmed 
Programmed 
Average 

Fishing 
Pressure 

6,202 
9,508 
7,855 

Average 8,640 

Reference 

McDowell 1985 
Miller 1979 

Adjusted 
(includes 10% for months not sampled) 

Twin Buttes 1982 
1980 
1978 

Apr-Nov Programmed 12, 780 
167 days Car Counter 6,542 

May-Aug Programmed 20,795 
Average 13,372 

Adjusted Average 14,710 

McDowell 1985 
Oberholtzer 1980 
Miller 1979 

(includes 10% for months not sampled) 

Gelatt 1983 May-Oct Programmed 3,141 
1980 166 days Car Counter 3,831 
1978 May-Aug Programmed 2,105 

Aver'age 3,025 
Adjusted Average 3,328 
( includes 10% for mo.nths not 

Laramie 1984 Year Mail Survey 19,127 
River 1979 Year Mail Survey 16,651 

1976 Year Mail Survey 11,606 
Average 151. 795 

The Laramie River is divided into two management sections: 

Colorado line to Pioneer Canal = 19 miles x 550 fishermen/mile 
= 10,450 fishermen 

Pioneer Canal-Wheatland #2 = 102 miles'x 50 fishermen/mile 
5,100 fishermen 

15,550 

McDowell 1985 
Oberholtzer 1980 
Miller 1979 

sampled) 

Western Aquatics 
WRRI 1981 
Wl{RI 1977 

1985 
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